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A- CELL BIOLOGY
A1
Early weaning affects corticosterone levels, CBG binding capacity and glucocorticoid
receptor in the gastric mucosa of rats during postnatal development

A2
Normal and regeneration bone tissue analysis: use of Fourier Transformed
Spectroscopy Infrared (FTIR) for in situ molecular identification

Heloisa Ghizoni1, Priscila Moreira Figueiredo1, Marie-Pierre Moisan2,3, Luciana Harumi
Osaki1, Cruz Alberto Mendoza Rigonati1, Patrícia Gama1

Taciana D. Magrini1, Herculano Silva Martinho1, Ana Amélia Rodrigues2, Nilza Batista2,
William Dias Belangero2, Arnaldo R. Santos Jr1,

1

Department of Cell and Developmental Biology, Institute of Biomedical Sciences, Av
Prof Lineu Prestes 1524 ICB I, University of São Paulo, São Paulo, SP, 05508-000, Brazil.2
INRA, 3 Univ Bordeaux, Nutrition et neurobiologie intégrée, UMR 1286, Bordeaux,
France

1

E-mails: *Heloisa Ghizoni – helo.ghizoni@gmail.com
Priscila Moreira Figueiredo – figueiredo.priscila@yahoo.com.br
Marie-Pierre Moisan – Marie-Pierre.Moisan@bordeaux.inra.fr
Luciana Harumi Osaki – lu_harumi@yahoo.com
Cruz Alberto Mendoza Rigonati – mrtli@usp.br
Patrícia Gama – patgama@usp.br

The analysis of bone repair is complex since histological approaches such as bone
desmineralization usually turns samples unavailable to other evaluations, like
immunocytochemistry or molecular approaches. On the other hand, extractions for
molecular analysis do not preserve the sample for morphological trials. The Fourier
transformed spectroscopy infrared (FTIR) is a vibrational spectroscopy technique that
can be used for mapping molecular alterations on normal damaged or repaired tissue.
Bands in the vibrational spectrum are specific for each molecule and provide direct
information about the biochemical composition in situ. In the present study, we
obtained histological samples of normal and regenerating bone processed by routine
techniques. Samples were fixed by standard protocol and paraffin removed for FTIR
with total Attenuated Toned Reflection (ATR) analysis without staining. The histological
analysis was in accordance with normal and regenerating bone tissue. The FTIR analysis
showed in normal bone tissue a higher incidence of 1.454 cm1 (amide II), 1.458 cm1
(collagen CH3 groups) and 1.550 cm1 (protein amide II groups) peaks. However, in
regenerating bone tissue we found a 1.454 cm-1 (guanine) peak and variations between
1.631 and 1.642 cm1 regions. These results from FTIR analysis are consistent with a
stable extracellular matrix in healthy bone and also that exists protein and nucleic acids
synthesis in regeneration bone. Our results showed that FTIR is a valuable tool for
molecular identification on samples processed for histological analysis.
Keywords: Guide tissue regeneration, bone tissue, FTIR.

*Corresponding address: Depto Biologia Celular e do Desenvolvimento - Instituto de
Ciências Biomédicas USP. Av Prof Lineu Prestes 1524 ICB I - CEP 05508-000
Universidade de São Paulo - Brasil
tel: 55 11 3091 7303
Early weaning (EW) represents the abrupt change from suckling to solid food and
associated with the lack of maternal care it could be considered a stressful situation to
pups. Because milk is an important source of regulatory peptides and hormones that
can control gastric mucosa growth and maturation, we studied how EW interferes in
corticosterone activity and so we evaluated hormone levels, CBG binding capacity,
glucocorticoid receptor (GR) expression, total and subcellular concentration and
distribution in the gastric mucosa. Wistar rats were separated into suckling (S) and
early-weaned groups (beginning on d 15) (CEUA nº 86/2008). EW increased
corticosterone concentration at 16 and 17 postnatal days compared to S pups (P<0.05),
whereas on d 18th the concentration was the same for both groups. CBG capacity
binding was lower in EW than S, mainly on d 18th (P<0.05). GR mRNA expression was
equally detected in S and EW; however GR protein levels decreased throughout EW
(P<0.05). GR distribution in the cellular compartments indicated that in S pups, the
receptor was more concentrated in the cytoplasm at 16 and 18 d, whereas EW
presented this pattern only on d 16th (P<0.05). At 17 and 18 d, GR was similarly
distributed between the compartments, but we detected a slight increase in the nucleus
and a decrease in the cytoplasm (P<0.05). Although stress-related responses could be
attenuated in pups, the change of dietary pattern altered the corticosterone activity
which might affect growth and maturation of gastric mucosa. Support FAPESP
2008/05393-2; 2009/00272-5; 2010/03059-8; CNPq 476370/2008-6

A3
A NOVEL LEISHMANIA AMAZONENSIS PROTEIN WICH INTERACTS HIGHLY SPECIFICALLY
WITH THE G-RICH TELOMERIC STRAND.
Nunes, V.S.1, Fernandez, M.F.2,Lira, CBB1 and Cano, MIN1*.
1

Departamento de Genética, Instituto de Biociências, Universidade Estadual Paulista
Julio Mesquita Filho, São Paulo; 2Instituto Tocantinense Presidente Antonio Carlos LTDA,
ITPAC-Porto, TO, Brazil
email: *micano@ibb.unesp.br -*Phone: +55 14 3880 0387

The chromosomal ends of the Brazilian pathogen Leishmania (Leishmania) amazonensis
contain conserved 5’-TTAGGG-3’ telomeric repeats which are maintained by
telomerase. The basic Leishmania telomeric protein complex is formed by the proteins
LaRPA-1 and LaRbp38, which bind in vitro and in vivo, with high affinity, to the G-rich
single-stranded DNA, and by proteins that interact with the double-stranded region of
telomeres such as the LaTRF. However, no homologues for the conserved singlestranded telomeric proteins, such as CDC13 and POT1, were found in the protozoan´s
genome. The present work shows the characterization of the L. amazonensis G-strand
telomeric protein 1 (LaGT1) as a component of the Leishmania telomeric chromatin.
Here we show that the affinity-purified protein is stable at high salt concentrations, and
able to bind in vitro different single-stranded G-rich telomeric DNA, an RNA
oligonucleotide cognate to the G-rich telomeric sequence and a partial duplex
containing a 3´G-overhang, but it does not bind double-stranded DNA and the C-rich
telomeric strand. The estimated dissociation constants (Kd) for LaTG1 complexed to DNA
and RNA sequences are in nM range. We are currently trying to identify by mass
spectrometry the protein component of LaGT1, which has an apparent MW of ~15 kDa
with the aim of understand its participation in Leishmania telomere maintenance.
Financial support: FAPESP, CNPq

Centro de Ciências Naturais e Humanas, Universidade Federal do ABC, Santo André
(SP), 2Departamento de Ortopedia e Traumatologia, Universidade Estadual de
Campinas, Campinas (SP), Brasil
Corresponding author: arnaldo.santos@ufabc.edu.br; (11) 4996.8386.

A4
An Evaluation of Chondrocytes Morphology and Gene Expression on Superhydrophilic
Vertically-Aligned Multi-Walled Carbon Nanotubes Films
Eliane Antonioli1, Anderson O. Lobo2, Daniella Z. Bucci1, Mario Ferretti1,3, Moisés
Cohen1,3, Evaldo J. Corat4, Vladimir J. Trava-Airoldi4
1

Albert Einstein Research and Education Institute Sao Paulo, SP, Brazil
Laboratorio de Nanotecnologia Biomedica, Universidade do Vale do Paraiba, Sao Jose
dos Campos, Sao Paulo, Brazil.
2
Ortophedic Division, Federal University of Sao Paulo, SP, Brazil.
4
Laboratorio Associado de Sensores e Materiais, Instituto Nacional de Pesquisas
Espaciais, Sao Jose dos Campos, Sao Paulo, Brazil
2

Cartilage serves as a low-friction and wear-resistant articulating surface in diarthrodial
joints and is also important during early stages of bone remodeling. Recently,
regenerative cartilage research has focused on combinations of cells paired with
scaffolds. Superhydrophilic vertically aligned carbon nanotubes (VACNTs) are of
particular interest in regenerative medicine. The aim of this study is to evaluate cell
expansion of human articular chondrocytes on superhydrophilic VACNTs, as well as their
morphology and gene expression. VACNT films were produced using a microwave
plasma chamber on Ti substrates and submitted to an O2 plasma treatment to make
them superhydrophilic. Human chondrocytes were cultivated on superhydrophilic
VACNTs up to five days. Quantitative RT-PCR was performed to measure Collagen type
II, Sox9, Aggrecan and MMP13 and 3 mRNA expression levels. The morphology was
analyzed by scanning electron microscopy (SEM) and confocal microscopy. SEM images
demonstrated that superhydrophilic VACNTs permit cell growth and adhesion of human
chondrocytes. Chondrocytes cultivated on VACNTs had an elongated morphology with
some cytoplasmatic prolongations. We observed an increase of the expression level of
MMP13 and MMP3, when chondrocytes were cultivated on VACNTs and the expression
level of Aggrecan, Sox9, and Collagen II (markers of these cells) are maintained. The
cytoplasmatic prolongations and MMPs increase, suggest the modulation of
extracellular matrix and an adaptation to new environment. The superhydrophilic
VACNTs supported chondrocyte adhesion and survival over a five-day period. This study
was the first to indicate that superhydrophilic VACNTs may be used as an efficient
scaffold to cartilage or bone repair.

A5
ALTERED EXPRESSION OF LEPTIN AND GHRELIN IN THYMUS OF ALOXAN-INDUCED
DIABETIC MICE
Carolina Francelin1*, Ieda Geniseli1, Liana Verinaud1*
*corresponding authors: ca.francelin@gmail.com
/iedahgeniseli@hotmail.com/verinaud@unicamp.br (+55 19 3521-6261)
1

A6
Analysis of Wnt pathway components in an experimental model of endometriosis
Rômulo Medina de Mattos1, Paula Rodrigues Pereira1, Fábio Hecht Castro Medeiros1,
Denise Pires de Carvalho1, Luciana Bueno Ferreira2, Etel Rodrigues Pereira Gimba2,
Felipe Leite de Oliveira1, Leandro Miranda Alves1, Luiz Eurico Nasciutti1

Department of Structural and Functional Biology / University of Campinas (UNICAMP)
Rua Monteiro Lobato, 255 - Campinas - SP - Brasil - CEP 13083-862.

Background: Thymus is a common target organ in metabolic diseases such obesity,
starvation and diabetes. Our group has observed that thymus from aloxan-induced
diabetic mice is deeply committed in both cellular and stromal compartments.
Aim: In this work we evaluated the contribution of leptin and ghrelin hormones during
thymic involution observed in aloxan-induced diabetic mice.
Methods: Expression in situ of hormones and its specific receptors was detected
through immunofluorescence stain protocol, and cellular production of hormones was
detected by real time polymerase chain reaction technique. To evaluate fat tissue
deposition, it was perform Oil Red and Lipid Tox stains. Serum levels of ghrelin and
leptin was achieved by Elisa.
Results: It is possible to observe that the thymus from aloxan-induced diabetic mice
presents an increase of adipose tissue when compared to non-diabetic animals. Such
high levels of mesenchymal cells are accompanied by lower expression of ghrelin
receptors and higher expression of both leptin and its cognitive receptor. Also, tissue
concentration and serum levels of ghrelin and leptin in diabetic mice show an altered
pattern when compared to control animals.
Conclusion: It is plausible to suppose that during diabetic thymus atrophy the altered
levels of leptin and ghrelin are involved in epithelial changes, provoking mesenchymal
cell proliferation and stromal compartment disruption. To better understand this
changes more experiments has been conduct in our laboratory.
Ethical approval: All experiments were approved by the internal ethical committee
(CEUA #2312-1).
Financial support: Fundação de Amparo à Pesquisa do Estado de São Paulo – FAPESP
(#2010/06831-3 and # 2010/19558-3).
Disclosures: All authors declare to have no competing interests.

1 Institute of Biomedical Science, Federal University of Rio de Janeiro, Rio de Janeiro,
Brazil
2 Nacional Cancer Intitute, INCA, Rio de Janeiro, Brazil

Endometriosis is a benign gynecological disease characterized by the presence of glands
and / or endometrial stroma outside the uterine cavity and affects approximately 1015% of women of reproductive age and 25-50% of all infertile women. Recently our
group showed that angiogenesis is an essential process for endometriotic lesions
development and maintenance. Furthermore, literature data indicate Wnt signaling as a
major pathway involved in the process of angiogenesis, both physiological and
pathological, and its aberrant activation enhances the expression of VEGF. This study
investigates the importance of the Wnt/β-catenin pathway in an experimental model of
rat peritoneal endometriosis. The morphological analyzes showed growth of
endometrial implants, presence of glandular structures and regular endometrial stroma.
Analysis of mRNA expression showed a significant increase of the ligands Wnt4 and
Wnt7b and decrease of GSK-3β and E-cadherin, however there was no difference in βcatenin and Fzd2 expression in relation to eutopic endometrium. The results of GSK-3β
and β-catenin obtained previously were confirmed by Western blot and was observed a
significant increase in expression of Gal-3 in endometriotic lesions. β-catenin localization
and distribution study showed membrane staining and cytoplasmic accumulation in all
tissues examined and 42.9% of tissues with stromal staining. Moreover, cell cycle study
demonstrated a tendency to decrease of the number of cells in G0/G1 and an increase
in G2 / M in endometrial tissue. These results suggest an increased activity of Wnt/βcatenin pathway in endometriosis, that could be related to intense VEGF expression and
angiogenic process in these injuries.
Financial Support: CNPq, Capes
Contact: romulo_medina@hotmail.com
(21)8082-5885

A7
Influence of biomodulation in cell culture Girardia tigrina (Platyhelminthes, Tricladida)
Karla Andressa Ruiz Lopes1, Roberta Caricatto Bernardo Pinto1, Nádia Maria Rodrigues
de Campos Velho1, Cristina Pacheco Soares1
alopes.karla@gmail.com, rocaricatto@yahoo.com.br, nvelho@univap.br, cpsoares@univap.br

1

Universidade do Vale do Paraíba, Instituto de Pesquisa e Desenvolvimento, Avenida
Shishima Hifumi, 2911, Urbanova, CEP.: 12244-000, São José dos Campos, SP
The turbellarians can be considered good models to study cellular and
molecular biology due to their lower structural complexity. These animals have
totipotent stem cells, termed neoblasts, which represent about 20-30% of the cells and
participate in the regeneration process and cell differentiation. The interaction of low
level laser therapy with tissue results in increased cell metabolism and chemotaxis
between other processes. The present study aimed to determine the influence of
biomodulation with low power laser (685 nm) on the Girardia tigrina cell culture. An
irradiated group and nonirradiated group (control) were established. The cell culture
was placed in a 96 well plate and subjected to irradiation sessions with three 24 h
intervals, with the following parameters: wavelength 685 nm, fluence 1.2 J/cm2,
potency 13 mW, and irradiated time of 47 s per sample. Then 24 h after of the end of
irradiation, the cells were stained for fluorescence microscopy using MitoTracker,
DioC6, and Dapi for both groups. For the irradiated group, the following aspects were
found when compared to the control group: an increase in the number of cells, an
increase in the labeling intensity for mitochondria, and an aggregation of cells compared
to controls. The interaction of the laser with the cell culture may have influenced
mitochondrial activity and increased cell populations.
Key-words: stem-cell, planarian, fluorescence microscopy
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A8
Action of sulfated galactans from red algae Hypnea musciformis on hemostasis, cell
proliferation and cycle cell progression
Monique Gabriela das Chagas Faustino Alves 1, Celina Maria Pinto Guerra Dore1, Kahena
Quevedo Florentin1, Luiza S. E. P. Will1, Thuane de Souza Pinheiro1, Hugo Alexandre de
Oliveira Rocha1, Edda Lisboa Leite1
1
Department of Biochemistry- UFRN, Brazil
The first component used as an anticoagulant and antithrombotic agent was heparin;
therefore, its use presents limitations due to some side effects, limited source of
material and occurrence of prion contamination. Marine sulfated polysaccharides
provide a low level of contamination by prions and viruses once they are extracted
exclusively from a marine source. Heparin-like compounds, sulfated galactans, extracted
from red marine algae Hypnea musciformis and fractionated with 1 volume of acetone
(F1.0), were evaluated for their anticoagulant activity by activated partial
thromboplastin time (aPTT) and prothrombin time (PT) tests and by examination of their
activity on enzymatic activity of thrombin and FXa, and their stimulatory action on
antithrombotic heparan sulfate synthesis using [35S]-sodium sulfate, and determining
how they promote the inhibition of cell proliferation. The aPTT test showed a low
anticoagulant activity at 350 µg of F1.0 (~90s) p<0.001. F1.0 caused an inhibition of
around 50% on the enzymatic activity of the coagulation factor thrombin. This
compound also exhibited a strong stimulatory action on antithrombotic heparan sulfate
synthesis (4.6 times) by rabbit aortic endothelial cells (RAEC). The analysis displayed that
F1.0 causes inhibition of proliferation of RAEC due to blocking the cycle cell progression
once the cells were accumulated at the S phase of the cycle; nevertheless, F1.0 is not
cytotoxic for this cell lineage because it does not cause apoptosis or necrosis in RAEC.
Thus, this polymer has potential against the occurrence of thrombosis once it provides
antithrombotic action.

A9
Effect of Resistance Training on blood pressure, arterial morphology and VEGF protein
expression on L-Name hypertensive rats.
1
Anne Carolline Veríssimo dos Santos (carolverissimo.ufs@gmail.com, tel: 79 91461
7829); Ayslan Jorge Santos de Araujo (ayslanjorge@hotmail.com, tel: 79 9978-0353),
2
Karine dos Santos Souza (karinessouza.ufs@gmail.com, tel: 79 8831-9968); 2Marlúcia
Bastos Aires (marlucia_aires@yahoo.com.br, tel: 79 9129-8405); 2Emerson Ticona
Fioretto (emmovet.ufs@gmail.com, tel: 9947-1972), 3Valter Joviniano de Santana-Filho
(vjsf@infonet.com.br), 1Márcio Roberto Viana dos Santos (marcio@infonet.com.br, tel:
79 8842-9190).
1
Department of Physiology. 2Department of Morphology. 3Physiotherapy Nucleus.
Federal University of Sergipe, Sao Cristovao, Sergipe, Brazil.
This study was designed to evaluate the effects of Resistance Training (RT) on arterial
blood pressure, arterial morphology and VEGF protein expression on mesenteric arterial
rings of hypertensive L-NAME induced rats. Twelve male Wistar rats were divided into
Sedentary Normotensive (SN), Sedentary Hypertensive (SH) and Trained Hypertensive
(TH). Hypertension was induced by administration of L-NAME (40 mg/Kg) in the water
intake for 4 weeks. Before and after RT, mean arterial pressure (MAP) was obtained by
non invasive tail cuff method. RT was performed with 50% of 1 maximum repetition, 3
sets of 10 repetitions, 3 times a week, during 4 weeks (CEPA 02/2010). Superior
mesenteric arterial rings were obtained for histological, stereological analysis, and VEGF
immunohistochemistry. The RT restrained MAP, systolic and diastolic increases. Arteries
presented normal intima, media and adventitia layers in all groups. Wall–to-lumen ratio
of SH arteries was different compared to SN (p<0.05), however, no significant difference
was observed when comparing to TH. VEGF immunostain was observed in the tunica
intima and adventitia in all groups. There was a decrease of expression in SH and TH
arteries compared to NS, but in TH was observed an increase of reaction in tunica intima
when comparing to SH. RT was able to control the arterial blood pressure by the
maintenance of luminal diameter in L-NAME induced hypertensive rats. Moreover, RT
increased the VEGF expression in the vascular endothelium which could result in
vasodilation, promoting a reduction in peripheral vascular resistance.

A10
Interaction cell-chrysotile in two different cell lines: a morphological approach
Luana Ribeiro Ricardi, Beatriz de Araujo Cortez, Paula Rezende-Teixeira, Gláucia Maria
Machado-Santelli.
Instituto de Ciências Biomédicas I, Av. Professor Lineu Prestes 1524, Universidade de
São Paulo, ICB I – USP.
Email: luana.ricardi@gmail.com
Telephone :(+5511) 3091-7229
Chrysotile is an asbestos fiber still used in several countries since it is considered safe to
human beings; however, its safety to health deserves further studies. It has been
demonstrated that this kind of fiber is quickly cleared from lung tissue, although a long
persistence of small fibers have been verified. To study the mechanisms of interaction
and internalization of small chrysotile fibers, we conducted an analysis by confocal laser
scanning microscopy and transmission electron microscopy of the fiber-cell interaction
in monocytic leukemia cell line and in a non-small-cell lung carcinoma. Both cell lines
were exposed to chrysotile fibers for different periods of time. Cells analyzed by
transmission electron microscopy exhibited fibers into the cytoplasm from 4 hours to
exposure to 36 hours. In both cell lines, there were fibers surrounded or not by plasma
membrane and frequently they were associated to cytoskeleton elements. Scavenger
receptors are responsible for recognition and internalization of dust particles by
macrophages in lung, some of them are linked to silica-containing particles recognition.
To better understand the participation of scavenger receptors in the process of
interaction and internalization of small chrysotile fibers, their gene expression level was
evaluated by qRT-PCR. The present data showed that exposure to chrysotile had effects
on mRNA levels expression scavenger receptors. These results suggest different
chrysotile fibers mechanism of internalization. In these processes cytoskeleton elements
and scavenger receptors would be associated to cellular responses to fiber exposure.
Financial Support: FAPESP, CNPq, CAPES

Keywords: resistance training; arterial hypertension; immunohistochemistry
Support: CAPES, CNPq, FAPITEC/SE, Brazil.

A11
α-A2bp1 marks P-bodies containing repressor/deccaping mRNP complexes devoid of
GW182 in Drosophila S2 cells.

A12
Nitric oxide production by ascidian hemocytes after heavy metals exposure
Martins, D. F.C.1, Emrich, L. C. 1, Allodi, S. 2, Fonseca, R. N. 3, De Barros, C. M. 1

Gustavo Borges Pereira
Affiliation: Departamento de Biologia Celular e Molecular e Bioagentes Patogênicos –
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gustavo.borges10@gmail.com
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Telephone: +55 16 3602-3032

1
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3
Laboratório Integrado de Bioquímica Hatisaburo Masuda, NUPEM, Campus Macaé,
UFRJ
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Mariana Santos de Queiroz
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Faculdade de Medicina de Ribeirão Preto/USP
msqueiroz@usp.br
Deise Cristina Poleto Scaglia
Affiliation: VERITAS Life Sciences, Incubadora Supera
dc_poleto@hotmail.com
Maria Luisa Paçó-Larson
Affiliation: Departamento de Biologia Celular e Molecular e Bioagentes Patogênicos –
Faculdade de Medicina de Ribeirão Preto/USP
mlplarso@fmrp.usp.br
Financial suport: FAPESP, FAEPA, CNPq
Ataxin-2 Binding Protein 1 (A2BP1) is member of the RBFOX family of RNA
binding proteins conserved in metazoan, which molecular function best known is of
tissue-specific splicing regulator. Recent reports indicate that Drosophila A2BP1 is
required for proper development. It may function as a cofactor of Cubitus-interruptus to
specify the intervein region of the adult wing. In the ovary, A2BP1 promotes the
molecular differentiation of germline cysts and associates with Bruno, a known
translational repressor. We show here that a new polyclonal antibody rose against a
fragment common to all predicted A2BP1 isoforms showed cytoplasmic label
accumulated in foci of ~300-500 nm, reminiscent of P-bodies (PBs). Accordingly, αA2bp1 foci co-localized with GFP-tagged PBs proteins such as DCP2, Me31B, EDC3, Tral
and Hpat. On the contrary, α-A2bp1 label did not co-localized with GW182 bodies. It is
well known that DCP2, Me31B, EDC3, Tral and Hpat are components of the
repressor/deccaping mRNP complex that assembles into PBs. GW182 binds to Hpat and
links the miRNA pathway to mRNA degradation by interacting directly with argonaute,
which is also found in P-bodies. Our observations that A2BP1 co-localizes in PBs with
proteins involved in repression and decapping, but not with GW182, support the idea
that different mRNP repression pathways utilize diverse protein complexes to assemble
into PBs and that A2BP1 may be part of a repression/decay mRNP complex not involved
in the miRNA pathway.
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Survival of organisms is affected by non-self-substances ability to alter functional
surveillance and internal mechanisms of immune cellular components, such as nitric
oxide (NO) production. In this context, hemocytes are key effector cells of the immune
response in ascidians involved in identify and eliminate foreign substances like heavy
metals. Although there are several reports about the toxic effects of heavy metals little
is known concerning the relation between heavy metals and nitric oxide production in
ascidians. This work investigated the lead citrate, magnesium chloride and manganese
chloride effects on nitric oxide production by Phallusia nigra hemocytes. For this, the
hemolymph was withdrawn and the hemocytes were adjusted to 3X106 cells/mL in
artificial sea water. After, the NO probe DAF – FM diacetate (4-amino-5-methylamino2,7-diacetate difluorescein), was used to determine cellular NO production, in
hemocytes exposed to heavy metals in a concentration of 10-8, 10-5, 10-2, 0,1M in 30, 60
and 90 minutes. The results showed that NO production was increased in all heavy
metals and in all times tested. However, lead citrate showed an expressive significance
and induced fluorescence intensity in, approximately, 2655 percent, compared to the
control. When hemocytes were exposure to the NOS inhibitor L-NAME (N-nitro-Larginine methyl ester) was found to block all heavy metals induced NO synthesis.
Moreover, DETA/NO (diethylenetriamine) the NO adduct was found to stimulate in,
approximately, 4160 percent the NO production in hemocytes exposure to lead citrate.
These dates suggest that heavy metals can regulates NOS activation and subsequent NO
production by Phallusia nigra hemocytes.
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The fish gills chloride cells membrane-bound Na+/K+-ATPase regulates the capacity of
the body osmotic balance. This study aims to investigate the activity of Na+/K+-ATPase in
fish Bathygobius soporator gills and morphological tissue alteration with reference to
salt concentrations in the ambient seawater in laboratory experiments.The fish were
collected in estuarine Guaratuba bay (Brazil). B. soporator (n=8) were exposed to
different salinities (0, 6, 17 and 34‰) for 12 and 96 hours. After 7 acclimation days the
abiotic conditions were kept constant: temperature 26oC (1oC), pH 7, salinity 17‰ and
a photoperiod of 12 hours of daylight/darkness. The Na+/K+-ATPase activity was
measured by piruvato kinase (PK)/lactate deshidrogenase (LDH) bioassay.After 12 hours
exposure time, samples exposed to 34‰ salinity hid higher statistical significance
activity than in 6‰ and 0. It is also higher in 17‰ compared to 6‰. Nonetheless, after
96 hours, the activity is higher in the 17‰ salinity samples than in the 0. The gills were
also prepared for optical and transmission electron microscopy by routine histological
techniques.Changes in salinity show significant changes in gills epithelia structures,
mainly in salinities of 6‰ and 0 in both experiments. Intercellular oedema, hipertophy,
secondary lamellae fusion, aneurysm and hemorrhage were the most frequent
pathologies. The specific activities of the Na +/K+-ATPase in different salinities were
consistent with the expected Na+/K+-ATPase rates supporting the idea that acclimation
to short-term salinity changes may involve modifications in the catalytic rate rather than
the number of Na+/K+-ATPase molecules. Moreover, histopathology show diseases
induced by the physiological cells adaptations.
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The Drosophila ataxin-2 (dAtx2) belongs to conserved family proteins which in humans
are linked to the spinocerebellar ataxia type 2 (SCA2). Moreover, wild type ataxin-2
seems to be a common factor in the pathogenic pathways of SCA3 and SCA1 and
modulate TDP-43 pathogenesis reinforcing the relevance of investigations of its
biological functions. As for mammalians and worms, ataxin-2 different isoforms are
predicted in Drosophila. Although ataxin-2 isoforms may underlie different cellular
processes their characterization are still necessary. Here we validate the isoforms B and
C of dAtx2, which we found to be expressed in various tissues and in different levels
during development. dAtx2-B mRNA is expressed at all developmental stages whereas
dAtx2-C mRNA was undetected at the earlier larval stages L1 and L2, suggesting that
expression of dAtx2-C is induced at third larval stage. Indeed, the levels of dAtx2-C
protein seem to be higher after the last larval. Also, dAtx2-C seems to be present in
levels higher than isoform B in the larval fat body and ovary of adults. Interesting,
knockdown of ataxin-2 specifically in the fat body interferes with viability and grow. The
weights of larvae and the size of cells of the fat body and salivary gland of the silenced
larvae were significantly smaller than the controls. These phenotypes of decrease in the
survival and specially of the organism and the cells sizes are consistent with inhibition of
the insulin pathway in the fat body, suggesting that ataxin-2 may interact with this
signaling pathway in Drosophila.
Financial Support: CAPES, CNPq, FAPESP, FAEPA
Regarding the absence of the opinion of the Ethics Committee in Animal
Experimentation would like to inform that the work uses Drosophila melanogaster as an
experimental model.
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The stress response in eukaryotic cells often inhibits translation initiation and leads to
the transient formation of cytoplasmic mRNPs referred to as stress granules (SG). SGs
are in equilibrium with polysomes and have been implicated in mechanisms that
contribute to cell survival. In this work, we investigate the subcellular localization of
ataxin-2 in Drosophila ovaries submitted to thermal, oxidative and nutritional conditions
of stress. Ataxin-2 is an evolutionary conserved protein involved in neurodegenerative
diseases. The cellular functions of ataxin-2 are unknown, although studies in different
organisms indicate its participation in post-transcriptional regulation. Using an antibody
against dAtx2 (α-dAtx2_C) we observed that under physiological conditions dAtx2
showed a diffuse cytoplasmic distribution with discrete foci in all cell types of the
ovarian chambers. However, in ovaries submitted to treatment with sodium arsenite or
heat shock we observed that the dAtx2 localizes in foci containing Me31B-GFP, a protein
that accumulates in SGs. Moreover, in the presence of cycloheximide, a condition that
interferes with the formation of SGs, dAtx2 fails to accumulate in Me31B-GFP foci.
Furthermore, dAtx2 showed distribution patterns different from Me31B-GFP both under
favorable conditions for oogenesis and under conditions of nutritional stress. In
summary, we found that ataxin-2 is present in granules formed in response to thermal
or oxidative stress and absent in granules formed during starvation, suggesting that this
protein might regulate the expression of different sets of mRNAs in response to cellular
stress.
Financial support: CAPES, FAPESP, CNPq, FAEPA
Regarding the absence of the opinion of the Ethics Commitee in Animal Experimentation
we would like to inform that this work uses Drosophila melanogaster as an experimental
model.
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The neural crest (NC) is a cell population that delaminates from the neural tube giving
rise to a plenty of phenotypes. Trunk Neural Crest Cells (TNCc) differentiates into glial
cells (G), neurons (N), melanocytes (M) and smooth muscle cells (F) in vivo, whereas in
vitro, also differentiate into chondrocytes (C). Until now, the differentiation capability of
NC cells on the scaffold Matrigel® has never been analyzed. Here we study the
differentiation of TNCc on different batches or in a mixture of lots of Matrigel®. TNCc
that emigrated from primary cultures of neural tubes of quail embryos were harvested
for secondary “mass” cultures (200 cells per well). Then, TNCc were cultured
independently on a thin layer of three batches of Matrigel® referred as lots A, B or C, or
in a mixture of these three lots. After 10 days, TNC cultures were analyzed by
immunofluorescence. Our data show that the three batches and the mixture of them
were effective to support the differentiation of the main TNCc phenotyes. (G, N, M, F,
C). Importantly, we detected that two of the Matrigel® batches (A and B) and the
mixture of three lots were very effective in yield chondrocytes (around 65% of wells). In
lot C a decrease of approximately 25% in the frequency of wells containing
chondrocytes was observed. The number of neurons increased 1,67-folds on the
mixture of lots. In conclusion, although Matrigel® showed variations among lots, it can
be a candidate as a new scaffold to analyze NC differentiation.
Financial Support: FAPESC e CNPq
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Hyperglycemia is increasing globally. The aim of this study was to evaluate the influence
of the vitamin C and hesperidin on blood glucose, memory and DNA damage in rats
treated with sucrose. Male Wistar rats were treated ad libitum for four months with
increasing doses of sucrose (10% and 34%) associated with vitamin C (0.05%) and
hesperidin (0.03%) in different groups, as well as control groups treated with sucrose or
water. Blood glucose, glycosylated hemoglobin and lipid profile were assessed. Memory
was evaluated by novel object recognition test. The Comet Assay (blood and
hippocampus) and the Micronucleus Test (bone marrow) were performed to assess DNA
damage. Sucrose was able to significantly increase blood glucose and glycosylated
hemoglobin (p<0.001). Only vitamin C reduced the serum glucose (p<0.001). No
significant effect on glycated hemoglobin was observed. There were changes in lipid
profile in group treated with sucrose and hesperidin induced improvements in these
animals. There was a trend toward higher degree of oxidative damage in blood, bone
marrow and hippocampus of the animals treated with sucrose. In the blood, hesperidin
reduced this damage (p<0.05). In bone marrow vitamin C contributed to the reduction
of damage and in the hippocampus the antioxidants performed a no significant
reduction. It was possible to detect the metabolic changes that occurred with a diet rich
in sucrose intake and the positive influence of the antioxidants studied. This study was
funded and approved by the ethics committee for animal use at the University (UNISC).
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In general, insects excretion is carried out by the Malpighian tubules. However, some
insects also present distributed throughout the body a group of special cells, the
nephrocytes, which have excretory function and are responsible for filtration of
hemolymph substances that the Malpighian tubules have difficult dealing with. In
termites, these cells are located in dorsal strings disposed laterally to the heart and
were observed in workers, soldiers and reproductives. The aim of this study was to
describe the histology of these cells in different termite castes and carry out a detailed
ultrastructural analysis in functional queens of Cryptotermes brevis. Abdomens of
different castes were fixed in FAA fixative, embedded in resin and stained with
hematoxilin-eosin. Histochemical tests (PAS, xylidine-Ponceau, Gomory, Lison for
peroxidases, nile blue, bromophenol blue, Sudan-Black) were used in the sections of
queen abdomen for better visualization of pericardial nephrocyte granules. For the
transmission electron microscopy, abdomens of queens were fixed in 2.5%
glutaraldehyde + 0.05M CaCl2 in 0.1M Ca cacodylate buffer and then processed
routinely. Histological data displayed cells with one or two nuclei and cytoplasm full of
different size of granules. The ultrastructure of pericardial nephrocytes was
characterized by extensive invaginations of plasma membrane, different types of
cytoplasmic granules, lamellar and vesicular rough endoplasmic reticulum, developed
Golgi apparatus and many mitochondria with conspicuous cristae. Some cytoplasmic
granules were homogeneous with eletronlucent or eletrondense material, and others
were heterogeneous, with materials of different eletrondensities inside. Details of the
basal labyrinth showed many coated vesicles indicating seletive endocytosis.
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The ultrastructure of sperm has been used in phylogenetic analyzes of many insect
groups, but in just a few Odonata species were described some ultrastructural
characters. Thus, this study aimed to describe the ultrastructure of spermatozoa of
Micrathyria hesperis (Odonata, Anisoptera). For this, testes and seminal vesicles were
processed for light microscopy and transmission electron. The sperm of M. hesperis are
elongated, measuring about 18 micrometer in length. The head region includes the
acrosome and nucleus. The acrosome involves the apical region of the nucleus and
consists of an electron-lucent vesicle elongated and in cross section rounded. Just below
the acrosomal membrane, there is a small electron dense structure, apparently
vesicular. The nucleus is elongated, with 12 micrometer in length, having both ends
tapered and rounded in cross section. The chromatin is condensed with some regions
electron-lucent. The centriole adjunct connects the nucleus to the flagellum. The
flagellum, with only 6 micrometer, is composed of the axoneme, with microtubular
pattern 9+9+2, two mitochondrial derivatives and two accessory bodies. The
mitochondrial derivatives begin parallel to the basal region of the nucleus and flanking
the axoneme along part of the flagellum. The accessories bodies have the shape of half
moon, partially surrounding the axoneme on opposite sides, being longer than the
mitochondrial derivatives. The general morphology of the spermatozoa M. hesperis is
similar to that observed in most pterigotas, however differing mainly by very small size
of the flagellum.
This research was supported by CAPES, CNPq, FAPEMIG and FAPEMA (Brazil).
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Running title: Phosphorylation-dependent degradation of RBP-Jk by p38 MAPK.
Abstract
Background: Transcriptional regulation performs a central role in Notch1 signaling via
recombining binding protein suppressor of hairless (RBP-Jk), a signaling pathway
involved broadly in cell fate determination.
Aim: Our earlier work demonstrated the possible regulation of Notch1-RBP-Jk signaling
pathway via protein degradation of RBP-Jk; however, the potential regulator for the
degradation of RBP-Jk remains to be determined.
Methods: Here, we report that the expression of endogenous and exogenous RBP-Jk
was increased significantly in cells treated with proteasome- and lysosome-specific
inhibitors. The effects of these inhibitors on RBP-Jk occurred in a dose- and timedependent manner. The protein level of RBP-Jk was higher in Presenilin 2 (PS2)-knockout cells than in Presenilin 1 (PS1)-knock-out cells.
Results: Furthermore, the protein level of RBP-Jk was decreased by expression of PS2 in
PS1 and PS2 double knock-out cells. We also found that p38 mitogen-activated protein
kinase (MAPK) specific inhibitor-treated PS1 knock-out cells evidenced significantly
increased RBP-Jk protein levels. P38 MAPK phosphorylated RBP-Jk at Thr339 via physical
binding, which subsequently induced the degradation and ubiquitination of the RBP-Jk
protein.
Conclusion: our results indicate that PS2 modulates the degradation of RBP-Jk via
phosphorylation by p38 MAPK.
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Arnaldo Vasconcelos Palmeira (UNIT); Prof. Dr. Francisco Prado Reis (ITP/UNIT); Prof. Dr.
Carlos Alexandre Borges Garcia (Co-orientador – DQI/UFS); Profª. Drª. Vera Lúcia Corrêa
Feitosa (Orientadora – DMO/UFS).
BACKGROUND: Lead acetate is a heavy metal, commonly used in industry. Its toxic
effect can compromise structural and functional patterns of organs and systems. Thus,
long exposure to lead and its compounds has been the most common form of poisoning
of human being and animals.
AIMS: In this work we studied the toxic effects of lead on bones of rats fetuses exposed
to lead acetate.
METHODS: Twenty Wistar rats were treated with 12.5, 25.0 and 50.0 mg of lead acetate
th
th
per kg of weight from 5 to 20 days of pregnancy. Sections of spinal columns from 20
fetuses were stained with hematoxylin/eosin. The lead concentration in the bone tissue
was measured by atomic absorption spectrophotometry.
RESULTS: Besides observing a large accumulation of lead in bone tissue, morphological
analysis revealed gross changes in shape, color and consistency of this tissue. There was
a great structural disruption, as well as an early ossification of the bone matrix at the
expense of osteoblasts impregnated by lead and areas of degeneration of cartilaginous
tissue. These changes were directly correlated with the level of absorption of lead
acetate. The averages of lead absorption measure in the fetuses’ bone were: 48.91;
53.16 and 59.77 mg of lead per kg of weight from fetuses exposed to 12.5; 25.0 and 50.0
mg/kg of lead acetate during embryo development, respectively.
CONCLUSION: Morphological changes found in bone tissue can be attributed to
increased exposure and uptake of lead acetate.
FUNDING SUPORT: PIBIC / CNPq.
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mast cell surface.
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Mast cells are essential cells in IgE-associated immune responses. We have previously
shown that the native tetrameric form of the D-mannose binding lectin ArtinM from
Artocarpus heterophyllus (jackfruit) induces mast cell activation. To better understand
this process we sought to evaluate the ability of recombinant monomeric ArtinM
(rArtinM) to induce mast cell activation and to identify its ligands on the mast cell
surface. For these studies, the rat mast cell line RBL-2H3 and rArtinM were used. The
ability of rArtinM to induce mast cell activation was assessed by measuring preformed,
newly formed and newly-synthesized mediators. In the presence of IgE, rArtinM was
able to induce the release of the preformed mediators beta-hexosaminidase and TNF,
newly formed mediator LTC4 as well as the newly-synthesized mediator IL-4. To identify
rArtinM ligands on the cell surface, binding assays were performed using plasma
membrane enriched cell lysates. The lysate was incubated with biotinylated rArtinM and
its ligands were isolated using dynabeads-streptavidin. SDS-PAGE analysis revealed few
protein bands, whose peptides sequences were determined by MS/MS. Sequencing
analysis revealed one specific rArtinM-associated protein, the cell surface calreticulin
(csCRT). The interaction between csCRT and rArtinM was confirmed by Western Blot
and the localization of csCRT was confirmed by immunofluorescence. These results
demonstrate, for the first time, the presence of csCRT on the mast cell surface. csCRT
may play an important role in mast cell immune responses and the binding of rArtinM to
csCRT could explain the effects of ArtinM on mast cells.
Financial support: FAPESP; FAEPA
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Gangliosides are lipid raft constituents that contain high levels of cholesterol,
sphingolipids, and proteins with lipidic modifications. Gangliosides can act as receptors
for viruses and bacterial toxins, and also modulate receptor functions in several cell
types, including mast cells. The aim of this study was to compare the protein profile of
the rat mast cell line, RBL-2H3, and its mutant cell line D1, deficient in GM1 and the
gangliosides derived from GD1b. Total cell lysates were submitted for a comparative
proteomic analysis using 2D-Gel electrophoresis, bidimensional gel image analysis and
mass spectrometry. The comparative analysis showed 14 proteins differentially
expressed between the two cells lines. Among the differentially expressed proteins,
Galectin-1 was expressed only in RBL-2H3 cells. RT-PCR results showed that although
diminished in comparison to RBL-2H3, the D1 cells do have transcripts for Galectin-1.
Galectins belong to a subgroup of animal lectins and are characterized by a
carbohydrate recognition domain (CRD). To study protein effects of Galectin 1 on mast
cell degranulation and morphology, both cell lines were transfected with EGFP-Galectin1. Cell lysates from EGFP-Galectin-1 expressing cells were subject to affinity purification
on an α-lactose agarose column in order to verify that the CRD activity of the expressed
protein was preserved. The expression of Galectin-1 in the deficient cells did not restore
beta-hexosaminidase liberation. Several studies showed the importance of Galectin-1 in
the regulation of cell adhesion, growth, and immune responses in other cell types.
Therefore Galectin-1 may be a good target for future studies on mast cell function.
Financial support: FAEPA
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BACKGROUND: Lead poisoning is an occupational disease known for many years. This
heavy metal, commonly used in industry, is highly toxic and can compromise the
structural and functional patterns of organs and systems. So, the long exposure to lead
and its compounds has been the most common form of poisoning of human being and
animals.
AIMS: This study aimed to analyze the toxic effects of lead on the skin of rat fetuses
exposed to lead acetate.
METHODS: Twenty Wistar rats were treated with 12.5, 25.0 and 50.0 mg of lead acetate
th
th
per kg of weight from 5 to 20 days of pregnancy. Formalin fixed fetuses were
embedded in paraffin, sliced and the sections were stained with hematoxylin/eosin. The
lead content in the fetuses’ skin was determined by atomic absorption
spectrophotometry.
RESULTS: Morphological analyses of fetuses’ skin have shown that lead acetate
impregnation was uneven in this tissue. Lead was mainly found in the blood vessels of
dermis. It was detected a reduction of fibroblasts amount in this region and disruption
of epithelial tissue mesh, including the epidermis and dermis. The averages of lead
absorption measure in the fetuses’ skin were: 100.70; 123.21 and 126.12 mg/kg of lead
acetate from fetuses exposed to 12.5; 25.0 and 50.0 mg/kg of lead acetate during
embryo development, respectively.
CONCLUSION: The rates of absorption of lead found in the skin of fetuses treated with
lead acetate were related to morphological changes found in this organ.
FUNDING SUPORT: PICVOL / CNPq.
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Identification and characterization of the interaction between the kinase cell cycle
regulator KIS and the proliferation marker CATS

-tubulin suggests that phosphorylation may be
important to stabilize microtubules during cell division
Mariana Lemos Duarte1, Munira Muhammad Abdel Baqui2, Helio Miranda Costa-Junior3,
Denise Aparecida Berti1, Julio Cesar Batista Ferreira4, Tiago José Paschoal Sobreira5,
Marie-Hélène Disatnik4, Daria Mochly-Rosen4, Paulo Sérgio Lopes de Oliveira5 and
Deborah Schechtman1
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de Pesquisa em Energia e Materiais, Campinas, Brasil5

undifferentiated murine embryonic stem cells. Phosphorylation and dephosphorylation
events have been previously suggested to be one of the mechanisms responsible for
microtubule dynamics; however few phosphorylation sites in tubulins have been
g mass
spectrometry, we identified T253
-tubulin.
Interestingly, this new phosphorylation site is not in a linear PKC consensus sequence
but rather in a structurally organized consensus-like motif. T253 is a conserved residue in
-tubulin at the plus end
of a growing polymer. Molecular dynamics simulation studies showed that the
-tubulin increases upon phosphorylation since
phosphorylated T253 interacts with K105
-tubulin. In vitro
t
tubulin at the mitotic spindle during cell division in several cells including embryonic
253
-tubulin-tubulin-GFP T to E mutant were found
dispe
-tubulin-GFP T253 to A mutant was not
-tubulin phosphorylation at specific points
may help stabilize tubulin polymers during cell division.
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The CATS protein (FAM64A or RCS1) is highly expressed in cancer cell
lines in a cell cycle dependent manner and is induced by mitogens. CATS is considered
proliferation marker, known to control the metaphase-to-anaphase transition during
cell division. Using CATS as a bait in a yeast two-hybrid screen we identified the Kinase
Interacting Stathmin (KIS or UHMK1) as a CATS interacting protein. KIS is a
serine/threonine kinase that phosphorylates and regulates the activity of RNA
associated factors. Moreover, KIS positively regulates cell cycle progression through
phosphorylation and inhibition of p27KIP1.The aim of this study was to confirm the CATSKIS interaction and investigate whether CATS is a substrate for KIS. Additionally, we
analyzed the protein expression throughout cell cycle and gene expression during
differentiation of leukemia cell lines.CATS-KIS interaction was confirmed by GST pulldown and co-localization experiments. Using kinase assay we showed that CATS is a
substrate of KIS and mapped the phosphorylation site to CATS serine 131. Western blot
analysis of synchronized U2OS cells showed that KIS was also expressed in a cell cycledependent manner. Interestingly KIS and CATS showed opposite protein expression
patterns in cell cycle progression, as well as gene expression levels during
megakaryocytic, granulocytic and erythroid cell differentiation. Our results show that
CATS not only interacts with but is also a substrate for KIS, suggesting that CATS function
and possibly stability might be modulated through phosphorylation events. Moreover
our results further supports CATS role in the control of cell proliferation. Supported by
FAPESP and CNPq.

Key Words: Alpha-tubulin, protein kinase C, phosphorylation, microtubule dynamics.

A27
A2bp1 IS PRESENT IN mRNP GRANULES CONTAINING THE RNA HELICASE Me31B IN
DROSOPHILA EYE DISC AND OVARIAN NURSE CELLS
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Abstract
Ataxin-2 Binding Protein 1 (A2bp1) is member of the RBFOX family of proteins
conserved in metazoan with functions related to RNA metabolism, such as alternative
splicing and transcriptional control. In our laboratory, A2bp1 has been identified as a
possible component of RNA processing complexes (p-bodies) in SR2+ and S2 Drosophila
cells suggesting a new cellular role for this protein family. Here we investigate the
relationship between A2bp1 and the p-body protein Me31B in different Drosophila
tissues. By confocal microscopy we observed that in the eye imaginal disc (EID) α-A2bp1
label was concentrated in cytoplasmic foci sensitive to RNAse, and treatments with
protein synthesis inhibitors, in a way expected for proteins of p-bodies. Consistent with
this, α-A2bp1 label co-localized with Me31B-GFP foci in EID and in nurse cells of ovaries.
Since in ovaries Me31B is a component of mRNP complexes involved in transport and
silencing of maternal mRNAs, the interaction of A2bp1 with Me31B-GFP and maternal
mRNAs was analyzed by immunoprecipitation. Me31B-GFP co-immunoprecipitated with
A2bp1, and oskar, gurken and bicoid mRNAs were enriched in A2bp1
immunoprecipitates. Moreover, we verified that the sub cellular localization patterns of
both A2bp1 and Me31B-GFP proteins were significantly altered in ovaries submitted to
colchicine treatment in a way reminiscent of that described for proteins involved in
mRNA transport and silencing. Altogether our results indicate that A2bp1 is part of the
mRNP complexes present in p-bodies and suggest that it can act in mRNA transport,
localization and/or repression, functions not yet demonstrated for this family of
proteins.
Financial support: CNPq, FAPESP, FAEPA

Regarding the absence of the opinion of the Ethics Committee in Animal
Experimentation we would like to inform that this work uses Drosophila melanogaster
as an experimental model.
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Galectin-3 is important for mast cells migration
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Mast cells are imunorregulatory cells that participate in the defense of the organism and
are known for exerting a fundamental role in asthma, allergy and inflammatory
reactions, as well as expulsion of parasites. Galectins have a modulatory role in various
cell types by regulating growth, adhesion, migration and cell proliferation. The aim of
this study was to investigate the role of galectins 1 and 3 in mast cell function, using
knockout mice for these galectins. The distribution of mast cells in the spleen, lungs and
skin was characterized. The role of galectins in cell adhesion and migration was studied
in vitro with bone marrow derived mast cells. The results showed that there were no
differences in the number of mast cells in the spleen, skin and lungs between or
between the knockout mice and the wild-type mice. Using Transwell assays, bone
marrow derived mast cells from galectin-3 knockout mice migrate less in comparison
with mast cells from galectin-1 knockout mice or wild-type mice, even in presence of the
chemotactic factors IL-3 and SCF. On the other hand, no differences were observed in
the adhesion of bone marrow derived mast cells from galectin-1 and 3 knockout mice as
well as wild-type mice to components of the extracellular matrix such as fibronectin,
laminin, collagen type I and IV. These results indicate that galectin-3 is important for the
migration of mast cells, but the absence of galectin-3 does not alter the adhesion of
these cells to extracellular matrix components.

A29
Analysis of intracellular traffic mediated by Rab proteins in hippocampus before
protein aggregation related to neurodegeneration
Thaiany Quevedo Melo and Merari F. R. Ferrari
Instituto de Biociências- USP-Sao Paulo-Brasil
Background: Rab proteins are small GTPases, responsible for the traffic of vesicles and
organelles. In the context of neurodegenerative diseases, Rab 1 prevents cell death in
the presence of protein aggregates and expression of Rab 6 increases apoptosis. Rabs 4
and 5 are related to endocytosis including of misfolded proteins. Rab 4 is related to
recycling and Rab 11 is involved in exocytosis. However, the association of Rabmediated traffic and neurodegenerative diseases is still unresolved. Rotenone is able to
promote protein aggregation and is used as a model of neurodegeneration in this study.
Aims: To evaluate the expression of Rab1, 4, 5, 6 11 in the hippocampus of aged rats
exposed to rotenone, before the protein aggregation.
Methods: All the procedures were performed in strict accordance with Institutional and
International Guidelines for animal care and use. One-year-old Lewis rats were exposed
to 1mg/kg/day of rotenone delivered subcutaneously through osmotic minipums during
8 weeks. Hippocampus was extracted and used for Rab protein and mRNA analysis
employing Western blot and real time PCR techniques.
Results: Rabs 4, 5 and 6 were increased by approximately 257%, and Rab1 was 74%
decreased before protein aggregation as compared to control age-matched rats.
Whereas rotenone increased mRNA of Rabs 1, 6 and 11, and decreased Rabs 4 and 5
mRNAs.
Conclusion: Alteration in Rabs expression precedes protein aggregation and can be a
mechanism of toxicity that may lead to cell death in hippocampus.
Financial Support: Fapesp and CNPq

A30
COMBINED ACTION OF THE GROWTH HORMONE AND INSULIN-LIKE GROWTH FACTOR-1
ON THYMOCYTES IN VITRO
1
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Growth hormone (GH), directly or through GH-induction of Insulin-like growth factor-1
(IGF-1), has been implicated in lymphocyte development and function. The aim of this
study was to evaluate the effect of GH and/or IGF-1 on thymocytes. We applied the
murine thymic endothelial cell line (tEnd.1) and thymocytes freshly isolated from male
C57BL/6 mice aged 4-6 weeks (License Number 028370/2009-07). Thymocytes were
treated with GH (100 ng/mL), IGF-1 (100 ng/mL) or GH/IGF-1 for one hour. By flow
citometry analysis was showed that thymocytes expressed the IGF-1R receptor in their
surface. Combined treatment with GH and IGF-1 was able to modulate negatively the
IGF-1R expression on thymocytes and this decline occurred mainly in CD4+CD8+ cells.
The VLA-5 expression was not altered by thymocytes after treatment with GH and/or
IGF-1, but the VLA-6 expression was reduced after the GH treatment in CD4+CD8+ and
CD4-CD8+ subsets, as well as after the GH/IGF-1 treatment in CD4-CD8+ cells. Both
treatments with GH or IGF-1 were able to increase the thymocyte adhesion on tEnd.1
cells mainly evidenced in CD4+CD8+ subset, but this effect was not observed after
treatment with GH/IGF-1. Lastly, transendothelial thymocyte migration performed in
transwell inserts showed that the treatment with GH and/or IGF-1 did not influence the
numbers of migrating thymocytes, as well as did not change the membrane expression
of VLA-5 and VLA-6 on migrating thymocytes. Our results support the hypothesis that
the GH/IGF-1 acts on the physiology of the thymus with differential effects in the
process of thymocytes adhesion on endothelial cells.
Financial support: CNPq e FAPEAL.
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Aerobic training enhances the regeneration process after muscle atrophic stimulus
Raquel Santilone Bertaglia, Ivan José Vechetti-Junior, Paulo Henrique do Prado,
Henrique Borgatto de Almeida Dias, Robson Francisco Carvalho, Maeli Dal-Pai-Silva
Department of Morphology, Institute of Biosciences, UNESP, Botucatu, São Paulo 18618970, Brazil. e-mail: maeli@ibb.unesp.br
Skeletal muscle, a plastic tissue consisting of muscle fiber types that express different
myosin heavy chain (MHC) isoforms, adapts in response to different stimuli that affect
the muscle phenotype. We hypothesized that the aerobic training potentiates the
process of muscle regeneration after stimulus atrophic. The aim of this study was to
evaluate the morphological changes during the regeneration process of the soleus (SOL)
muscle in rats submitted to an atrophic stimulus followed by aerobic physical training.
Male Wistar rats (3 months) were divided into five groups (n = 10): C: control animals, I:
detained animals; C7: control animals 7 days; R7: immobilized animals with recovery for
7 days, T7: immobilized animals and submitted to exercise for 7 days. All experimental
procedures were approved by the Biosciences Institute Ethics Committee, UNESP,
Botucatu, São Paulo (Protocol. N° 311 – CEEA). Initially, the animals of I, R7 and T7
groups were submitted to a hind limb immobilization for 7 days. Muscle atrophy was
confirmed by cross-sectional area (CSA) analysis of muscle fibers in I and C groups.
Animals from T7 group were undergoes to a program of muscle recovery with aerobic
exercise (swimming) for 20 min with 3% of weight as overload. At the end of the
experiment the animals were sacrificed and the SOL muscle was removed and
submitted to morphological (CSA) and biochemical (SDS-PAGE electrophoresis) analyses.
The immobilization period caused SOL muscle atrophy and aerobic training for seven
days promoted SOL muscle area recovery and did not change MHC isoforms content.
Our preliminary data suggest that aerobic training is a good intervention for the
recovery of muscle atrophy after immobilization.
Grants from FAPESP, Proc. nº 2011/08603-0
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Cytotoxicity in pre-diabetes
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Pre-diabetes patients have mild elevated concentration of glucose in the blood
compared to individuals without the condition. The glycosylated hemoglobin (A1C)
between 5.7-6.4% may be used the risk factors for progression of diabetes. Evidence has
shown that diabetes causes increased oxidative stress, contributing to the development
of metabolic and cardiovascular complications. This study evaluated the relationship
between fasting plasma glucose (FPG) and A1C and cytoxicity in individuals at risk for
pre-diabetes. Biochemical tests were performed to determine FPG and A1C, and a test
of cytome was used to determine cytotoxicity as measured by apoptosis and necrosis.
For analysis, individuals were separated in quartiles based in FPG and A1C levels. An
increase in the frequency of necrotic cells (p <0.05) in the fourth quartile of FPG was
observed. The correlation between cell necrosis and A1C (r = 0,417, p <0.01) was
statistically significant, indicating that higher the blood glucose concentration, the
greater the number of necrotic cells. Additional studies to evaluate cell cycle and
apoptosis are suggested. This study was approved by the Ethics Committee of Santa Cruz
do Sul University and funded by the Laboratory of Experimental Nutrition of the same
university.
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MECHANISMS INVOLVED IN THE GASTROPROTECTION INDUCED BY Eugenia
dysenterica DC (MYRTACEAE) LEAF EXTRACT IN MICE

A34
Understanding heparan sulfate/heparin biosynthesis
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Background: Eugenia dysenterica (Myrtaceae), known in Brazil as “cagaita”, has been
used by the general populace to treat some gastrointestinal disorders. Aims: Considering
its folk use and that many plants of the Myrtaceae family exhibit protective effects
toward the gastric mucosa, we applied a taxonomic approach to select the E.
dysenterica leaf extract to evaluate its gastroprotective effect. Methods: The abilities of
E. dysenterica leaf extract and carbenoxolone to protect the gastric mucosa from
ethanol/HCl-induced lesions were evaluated in mice. The contributions of nitric oxide
(NO), endogenous sulfhydryl (SH) groups and alterations in HCl production to the
extract’s gastroprotective effect were investigated. We also determined the antioxidant
activity of the extract and the possible contribution of tannins to the cytoprotective
effects. Results: The extract and carbenoxolone protected the gastric mucosa from
ethanol/HCl-induced ulcers and the former also decreased HCl production. The blockage
of SH groups by NEM and the inhibition of NO synthesis by L-NAME abolished or mildly
decreased, respectively, the gastroprotective action of the extract. The phytochemical
analyses indicated the presence of tannins in the E. dysenterica leaves and its partial
withdraw abolished the cytoprotective actions of the extract. Finally, the extract exhibits
free radical scavenger activity in vitro. Conclusions: E. dysenterica leaf extract has
gastroprotective effects that appear linked to the inhibition of HCl production, to its
antioxidant activity, to endogenous SH-containing compounds and to a mild NOmediated cytoprotection. These pleotropic actions appear strictly related to the tannins
contained in the extract.
Funding Support: CAPES, PROPP-UFU, FAPEMIG

Heparan sulfate/heparin
(HS/Hep) is polimerizated by alterning residues
of
Nacetylglucosamine (GlcNAc)
and
D-glucuronic acid
(D-GlcA). The location,
possible interaction and
enzymatic
activity
of galactosyltransferaseI
(GalTI)
and glucuronosyltransferase I, required for the linkage region formation, and three enzymes
involved in the modification reactions: GlcNAc N-deacetylase-N-sulfotransferase-1 (NDST-1),
D-GlcA C5-epimerase
(epimerase),
and D-GlcA 2-O-sulfotransferase (2OST)
were
evaluated. The enzymes were relocated to the endoplasmic reticulum (ER) by replacing
their cytoplasmic N-terminal tails with an ER retention signal derived from
the cytoplasmic domain of human invariant chain (p33). Enzymatic activity was measured
using different CHO mutant cells, deficient in HS/Hep biosynthesis (Esko JD, 1992). GalTI
seems to act in the ER compartment, due to the fact that the mutant pgsB restored the
activity using p33-GalTI chimeric enzyme, respectively (1.4 pmol/min/mg) and (31.9
pmol/min/mg). ER retained 2OST and NDST-1, (p33-enzymes), have no enzymatic activity (1.4
pmol/min/mg) and (0.90 pmol/min/mg), respectively. However, a significantly higher activity
was observed for Golgi localized 2OST and NDST-1 (129.1 pmol/min/mg) and
(8.9pmol/min/mg), respectively. It was also confirmed that 2OST activity is not affected
by glycosylation, since Lec1 and Pro5 mutants presented normal enzymatic activity.
Finally, epimerase activity was depressed in the mutant defective in 2OST (pgsF), but
increased upon restoration of 2OST. In conclusion, the first D-GaI residue in
HS/Hep biosynthesis seems to be incorporated in the ER compartment, whilst modification
reactions occur in the Golgi. Possibly 2OST and epimerase physical association was required
for both epimerase stability and translocation to the Golgi. Ethical approval: 0117/10. Funding
support: FAPESP, CNPq.

All protocols used in the present study were approved by the Ethics Committee on
Animal Use of the Federal University of Uberlândia (CEUA/UFU).
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BINDING FACTOR (LaTRF) AND ITS POSSIBLE PARTNERS
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Leishmaniasis is a spectrum of diseases caused by parasites of the genus
Leishmania. To maintain the integrity of the genome, parasites use different
mechanisms among which is the maintenance of telomeres. Homologues to the TRF
protein family are found in some eukaryotes, including trypanosomatid protozoa, and
are involved in the regulation of telomerase activity and consequently in telomere
maintenance. Mammalian TRFs are member of a multiprotein complex called shelterin
whose function to protect the chromosome from degradation and terminal fusions. TRF
proteins present a Myb-like DNA binding domain, a homodimerization domain and
some conserved motifs for its respectively interaction with the double-stranded
telomeric DNA and other telomeric and DNA repair proteins. The aim of this project is to
study and to identify the protein partners of LaTRF. Our preliminary results show that
LaTRF is co-immunoprecipitated in nuclear extracts with the telomeric proteins LaRbp38
and LaRPA-1. Curiously, LaRbp38 contains a short and conserved TRF-TIN2 interaction
motif (FKLAP). In mammals, TIN2 connects TRF1 to TRF2 and this link contributes to the
stabilization of TRF2 on telomeres. Pull-down capture assays confirmed that LaTRF and
LaRbp38 physically interact. We are currently testing this and other interactions in vivo
using the yeast-two hybrid system. The main goal of this project is to better understand
the composition and dynamics of the telomeric chromatin in Leishmania spp.
Supported by: FAPESP and CNPq

14

A36
Identification of candidate transcription factors for the regulation of rat ventral
prostate gland response to androgen deprivation and high dose 17beta-estradiol
administration
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Androgens are key regulators of prostate physiology and exert their effects through the
androgen receptor (AR). AR function in transcription regulation is better characterized
as an enhancer and is modulated by hundreds of co-activators and co-repressors coopted to activate or repress a large number of genes. Estrogen acts not only locally in
the prostate gland via estrogen receptors, but also as a strong systemic anti-androgen.
This work was undertaken to identify candidate transcription factors (TF) working in
concert with AR to regulate gene expression in adult rat ventral prostate after androgen
deprivation (Cas), high dose 17beta-estradiol (E2) and the combination (Cas+E2). We
approached this by identifying gene expression profile, gene ontologies and term
enrichment pertaining to treatment-exclusive and shared gene subgroups and
identifying TF within the regulatory pathways found by IPA ingenuity program. We have
also performed a search for putative TF binding sites in the proximal promoter (3000 bp)
of the 10 most up- or down-regulated genes in each experimental group by Match1
program. The results revealed forty-one TF and transcription regulators recovered by
both approaches. Among them, Evi-1, NF-Y, HNF-4, Elk-1, GATA-2, c-Rel, v-Myb and
NFkappa B showed differences with respect to the promoter regions of the regulated
genes GAPDH and TBP-7. GATA-1 and GATA-2 were characteristic of the Cas group and
NFkappa B of the E2 group. In conclusion, a series of TF was identified as candidates to
regulate gene expression profiles in the rat ventral prostate gland response to androgen
deprivation and/or high dose estrogen.
Author’s information:
Rafaela Rosa-Ribeiro (presenting author): rafaela.darosa@hotmail.com
Telephone number: (55) (19) 3521-6125
Institute of Biology - Building N, Rooms 10/11
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Aerobic training has anti atrophy beneficial and cardiac remodeling effects in rats with
heart failure
Warlen Pereira Piedade, Rodrigo Wagner Alves de Souza, Luana Campos Soares, Dijon
Henrique Salomé Campos, Paula Aiello Tomé de Souza, Antonio Carlos Cicogna e Maeli
Dal-Pai-Silva.
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Heart failure (HF) is a debilitating and progressive clinical syndrome, associated with loss
of skeletal muscle, weakness, and exercise intolerance. Studies suggest that the physical
training may benefit patients with this syndrome. We used male Wistar rats divided in
four groups: Control (C), Trained (TR), Aortic stenosis (AS) and Aortic Stenosis Trained
(ASTR). To induce HF by the aortic stenosis, the AS and ASTR animals were submitted to
a clip placement on the aorta. After 18 weeks of surgery, when AS animals presented
ventricular dysfunction, detected by echocardiogram, TR and ASTR groups were
submitted to aerobic training program in treadmill during 10 weeks (5 days/week). At
the end of the experiment (28th weeks), AS group, relative to C and ASTR groups,
showed clinical and pathological signs of HF, IID and IIB plantaris skeletal muscle fibers
atrophy and an increase in Foxo1 protein content, an atrophy catabolic target. However,
following aerobic training, ASTR group showed a decrease in HF signals, in comparison
to AS group. This was accompanied by no skeletal muscle atrophy and an increase in
muscle anabolic targets IGF-I and PI3K protein content. Our results showed that aerobic
training during the transition from ventricular hypertrophy to HF is an appropriate
therapeutic intervention to attenuate the atrophic process of skeletal muscle and the
cardiac remodeling.
Grants from FAPESP
Proc nº2010/06424-9.
INFORMATION ON ETHICAL APPROVAL FOR ANIMAL AND HUMAN STUDIES.
All experimental procedures were approved by the Biosciences Institute
Ethics Committee, UNESP, Botucatu, São Paulo (Protocol No 181 – CEEA).
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Amphotericin B induces apoptosis on a cell line of hepatic stellate cells
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Amphotericin B (AmB) is an antibiotic widely used for treating systemic fungal
infections, visceral leishmaniasis, and in tissue culture to avoid fungal contamination.
Here, we show deleterious effects of AmB on GRX cells, a cell line of activated hepatic
stellate cells (HSC), which have an important role in liver fibrogenesis. GRX cells were
treated with or without AmB (1.25ug/ml and 2.50ug/ml) for 24 hours. HepG2 and ARL6
cell lines were used as controls. Cell proliferation was analyzed by Wound Healing assay
and MTT; cell cycle was evaluated by flow cytometry with propidium iodide; and
immunofluorescence was performed for detection of LC3 and Caspase 3. Cytotoxicity
assay (MTT) showed a decrease in cell numbers only in AmB-treated GRX cells at both
concentrations. Subsequent experiments were the performed using 1.25 ug/ml AmB
concentration. Untreated GRX cells were able to close the wound within 24 hours,
whereas AmB-treated cells did not close it in 48 hours. Cell cycle analysis showed an
increase in sub-G1 population, indicating cell death (apoptosis or autophagy). The
expression of both LC3 and Caspase 3 was increased in AmB-treated cells. We conclude
that AmB was able to reduce cell proliferation and induce cell death in GRX cells.
Whether this could turn into a therapy for the treatment of liver fibrosis is yet to be
determined. This work was approved by the Research Ethics Committee of HCPA.
Financial support: CNPq, FIPE-HCPA.
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Effect of Posaconazole on three-dimensional cardiomyocytes culture during
Trypanosoma cruzi infection with emphasis in extracellular matrix proteins and gap
junctions.
Infection by the protozoan Trypanosoma cruzi (T. cruzi) has cardiomyopathy as the most
common manifestation with progressive deposition of fibrous tissue and also rhythm
disorders. The three-dimensional (3D) culture of cardiomyocytes infected with T. cruzi
reproduces features observed in Chagasic cardiomyopathy, such as fibrosis and
hypertrophy (Garzoni et al., 2008). The treatment of this pathology is performed with
nifurtimox and benznidazole, however, these drugs have major side effects and low
efficacy in the chronic phase. In this context is extreme important the study
of therapeutic strategies that allow patients to better conditions. The purpose of
this study is to evaluate the effect of posaconazole (Schering-Plough), in the reversion
of cardiac damage through the analysis of proteins involved in fibrosis and intercellular
communication. To analyze the action of this compound, the 3D cultures were
infected with trypomastigotes forms of T. cruzi (Y strain) and treated with a
concentration of 5 nM posaconazole started after 144 hours of interaction with the
parasites - cardiac spheroids and the analyses were performed at 96 hours post
treatment. Immunofluorescence and western blot were utilized for the analysis of
extracellular matrix proteins (fibronectin and laminin) and the Cx43 expression. Our
results showed that posaconazole was able to reduce the expression of extracellular
matrix proteins and recover the cx43 organization, suggesting that this compound is
able to reduce proteins involved on fibrosis genesis and to contribute for the electrical
function improvement. The study was done with the funding support of CnPQ and IOC
with the license LW-21/09.
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Luehea INFUSION OINTMENT IMPROVES WOUNDED EPIDERMAL TISSUE HEALING IN
WISTAR RATS
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ABSTRACT:
The use of medicinal plants consists of a common practice which is passed through
generations. However, it is necessary for the conventional wisdom to be scientifically
proven, so that new drugs can be manufactured. Knowing that infusion of Luehea’s bark
could be used to treat inflammatory disorders, the present study aimed to evaluate the
effect of its infusion in wounded epidermal tissue healing process using Wistar rats.
Barks with dimensions of 10x5 cm from Luehea were colected from native plants
collected in Araguari-MG. These were macerated and incubated with 500 mL of
deionized water for 72h, filtered and liophilyzed. Later, it was made an ointment
containing 150 mg from the lyophilized extract per 100 g of ointment base, which was
applied during 15 days on 1x1 cm induced epidermal tissue wounds, made on the dorsal
side of Wistar rats. The animals were observed in accordance to the Resolution RE No.
90 of the Agência Nacional de Vigilância Sanitária (ANVISA) for 30 days and were
analyzed for weight change, bristle, skin, mucous membrane, agitation, convulsions,
excessive salivation, diarrhea, coma, and lethargy. On the other hand, only the
ointment, without the extract, was used at the control group. The animals that were
treated with the ointment from Luehea had better healing when compared to the
control group. Also, Luehea did not show any toxic effect, according to Resolution No.
90 of ANVISA. The ointment of the infusion pods of Luehea may be a potential drug for
the treatment of wounded tissues. Financial support: FAPEMIG, CAPES, CNPq.
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Liver histology of the three teleost species captured in the Itapecerica River,
Divinópolis, MG, Brazil.
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Background Fish liver is important for ecotoxicological studies. However the hepatic
histology
of
Neotropical
species
is
still
unknown.
Aims This study aimed to describe the liver histology in Hypostumus francisci
(Siluriformes), Hoplias malabaricus (Characiformes) and Geophagus brasiliensis
(Perciformes) captured in the Itapecerica River, Divinópolis, MG, Brazil.
Methods Liver fragments were fixed in Bouin, embedded in paraffin, sectioned and
stained with HE or submitted to PAS and Perls histochemical.
Results Microscopically, in all specimens, the liver was enveloped by thin connective
capsule. In H. francisci: the liver tissue presented hepatic sinusoids delimited by cords of
polyhedral hepatocytes with vesiculous nucleus and basophilic cytoplasm with PASpositive granules. Small bile ducts, arterioles and venules were identified dispersed
without evident portal triad and absent of Perls-positive structures. In G. brasiliensis:
along the portal veins, presence of hepatopancreas cells with basal vesiculous nucleus,
basophilic cytoplasm and apical eosinophilic granules. Hepatocytes with PAS-positive
granules were arranged in two laminas anastomosed associated to little hepatic
sinusoids. Near to bile ducts and blood vessels was noted melanomacrophagic center
(MMC) stained by PAS and Perls with neutral glycoproteins, melanin, lipofuscin and little
hemosiderin. In H. malabaricus: hepatocytes presented vesiculous nucleus and
cytoplasm stained slightly arranged in cords separated by hepatic sinusoids. Large bile
ducts were observed dispersed throughout the hepatic tissue. Gross granules stained by
PAS were indentified in the cytoplasmic periphery of the hepatocytes. Phagocytic cells
isolated and MMCs presented neutral glycoproteins, melanin and lipofuscin.
Conclusion Therefore, liver histology and histochemical contents were different among
species.
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PLANTS EXTRACTS AND HUMAN PLATELETS MODULATE MAST CELLS POPULATION IN
SKIN WOUND HEALING
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Master Switch Regulatory Genes Involved with Prostate Gland Remodeling after
Castration
Umar Nishan, Danilo Marchete Damas de Souza, Guilherme Olivera Barbosa and
*Hernandes F Carvalho (hern@unicamp.br)
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Androgens have effects on prostatic cell proliferation or death. Testosterone is
irreversibly converted by 5α- reductase into dihydrotestosterone within the prostate.
After castration, the level of prostatic dihydrotestosterone decreases below a critical
threshold and the prostate rapidly regresses. Castration-induced death of prostatic
epithelial cells is accompanied by specific gene expression which coordinates epithelial
and stromal reorganization with an important role of inflammatory cells, even though
the process occurring in normal conditions is inflammation-free. Our ongoing project is
focused on finding master switch regulatory genes that are involved with prostate gland
remodeling after castration in Wistar rats. Using qRT-PCR we have validated the data for
17 genes which showed peak expression at different days after castration. Znf703 and
Arid1a showed peak expression at day 1; Ash2, Nelf, Pbx3, Eya2 at day 4, HAND1,
LOC683626, Sox1, at day 7; and Znf142 at day 3 and Dmrt2, five days after Castration.
We have also identified the putative transcription factor binding sites within the 3000
bp proximal promoter using Match software and identified possible new transcription
factors (such as HNF-4, Oct-1, Evi-1, and MyoD) regulating the expression of the above
listed transcription regulators and that may cooperate with androgen deprivation. To
determine the cells expression we are working on immunohistochemistry for those
genes which showed promising results during their validation by qRT-PCR to determine
their tissue distribution. We also aim to determine the role of these genes by blocking
their expression using siRNA in an in vitro organ culture.
Keywords: androgen, prostate, castration
Financial Support: The Academy of Sciences for the Developing World (TWAS), CNPq
and FAPESP.
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Skin wound healing is a complex process in which are involved different cells and
molecules. Recent treatments with anti-inflammatory plants extracts and platelets have
been tested for tissue repair. Studies revealed that among others, mast cells (MCs) are
related with cutaneous wound healing. We investigated the population of MCs in skin
wounds of Swiss mice treated with plants extracts and human discard platelets. The
animals were split into six groups submitted daily for 9 days to the following topical
treatments: cutaneous base gel (G1); plant A extract in gel (G2); plant A extract +
platelets in gel (G3); plant B extract in gel (G4); plant B extract + platelets in gel (G5);
platelets in gel (G6). Animals were sacrificed and wound tissue was taken to the
histopathological analysis. Quantitative analysis of MCs of the granulation tissue and
edge area of wound was performed under light microscope. Methodology approved by
CEPEA-UFSJ. The initial results showed that MCs are prevalent in edge area than
granulation tissue of wound. The mean of MCs was significantly higher (P<0,05) in the
group treated with platelet by itself, in which the wound took more time to healing. It
can be suggest it is related to an allergic reaction to the treatment with human platelets.
In fact, wound treated with extract plants A and B associated to platelets showed lower
quantity of MCs and faster healing, which could indicate a possible controlling of allergic
reaction. Those results are now under other investigations. Support from FAPEMIG and
CNPq.
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BACKGROUND: The benefits of topically treat wounds using fatty acids include the low
cost of the treatment and the fact that the oily damp dressings prevent tissue
dehydration and reduce trauma when dressings are changed. Previous studies have
demonstrated the immunomodulatory nature of fatty acids in signaling tissue repair.
Recently, our interest has been focused on the role of fatty acids as anti-microbial
agents to eliminate microorganisms that appear at wound site. Purpose: The aim of this
study was to determine whether oleic and linoleic acids offer a natural barrier against
microorganisms in the wound healing, based on in vivo and in vitro assays. METHODS: In
vivo: In rats with wounds and treated with oleic and linoleic acids, the predominant
bacterial species were isolated, selected, and identified. In vitro: Bacteria growth (S.
aureus, E. coli, and S. epidermidis) was evaluated by using oleic and linoleic acids (250–
4000uM) in TSB medium. Additionally, oleic and linoleic acids (250-4000uM) were
tested in an agar-based disc diffusion assay and the inhibition halos were measured.
RESULTS: At 250uM and higher concentrations, oleic and linoleic acids inhibited the
growth of S. aureus and S. epidermidis. The main antibacterial effects of both fatty acids
occurred in the lag phase. CONCLUSION: Oleic and linoleic acids can be considered as
antibacterial agents for the topical treatment of wounds. This study was conducted with
the approval of the Ethics Committee of UNICSUL (165/102011) and was financially
supported by FAPESP (2008/50310-5 and 2011/19589-9) and CNPq (475841/2011-5 and
306041/2011).
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FEZ1 protein-protein interaction network giving clues to cellular processes: the
autophagy machinery in neurogenesis and leukemia
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Autophagy is a ubiquitous catabolic process where cytoplasmic components are
sequestered and transported by autophagosomes to lysosomes for degradation. This
process is essential to neurogenesis and cancer formation. Recently, the SCOC (short
coiled-coil protein) was characterized as a positive regulator of autophagy through FEZ1
(fasciculation and elongation protein zeta 1) interaction. This interaction has been
described by our group in the FEZ1 protein-protein interaction network where it is
evident two other negative regulators of autophagy (TLK2, TBC1D25) and vacuolar type
H+ ATPase. FEZ1 and SCOC are also related to neurogenesis and cancer: UNC-69, the
orthologue of SCOC in Caenorhabditis elegans, controls axon extension and synaptic
vesicle transport through its interaction with UNC-76, the orthologue of mammalian
FEZ1; we showed that over-expression of GFP-FEZ1 causes generation of multi-lobulated
nuclei in HEK293 cells, which is present in some cells from patients with leukemia. Here,
we performed yeast two-hybrid screen with SCOC as bait and identified two autophagy
regulators and four proteins involved in neuronal development, axon outgrowth and
vesicle formation, including FEZ1 protein again. We determined the low-resolution
model of FEZ1/SCOC hetero-tetramerer complex by SAXS (Small Angle X-ray Scattering)
giving clues about the mechanistic of the system and FEZ1/SCOC subcellular colocalization (without flower-like nuclei lobulation) and patterns of expression during
development through in situ hybridization in chicken embryo, highlighting the joint
action of these proteins – and the protein-protein interaction network around – in the
autophagy process, providing clues to connect FEZ1/SCOC protein networks in
neurogenesis and leukemia. Supported by Fapesp, CNPq and CNPEM
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Streptomycin effects in stretch-activated channel protein TRPC1 levels and myonecrosis
of mdx mice.
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In Duchenne muscular dystrophy (DMD) and in mdx mice, the lack of dystrophin
leads to enhanced calcium influx followed by muscle degeneration. Calcium channels, as
stretch-activated channels (SACs), might be directly involved in the pathology of DMD,
and transient receptor potential cation channels (TRPC) have been proposed as likely
candidates of SACs. Previously, we demonstrated that L-type channel inhibitors
attenuated myonecrosis and showed secondary effects in the sarcolemmal and calcium
buffer proteins. We investigated the effects of streptomycin, a SAC blocker, and levels of
TRPC1, sarcolemmal and calcium related proteins in muscles showing different degrees
of the dystrophic phenotype. Mdx mice (18 days old, n=16) received daily
intraperitoneal injections of streptomycin (182 mg/kg) for 18 days, followed by removal
of the diaphragm, sternomastoid, biceps brachii, and tibialis anterior muscles.
Immunoblot and immunofluorescence analysis showed higher levels of TRPC1 in
diaphragm muscle compared with other muscles. Streptomycin reduced the levels of
TRPC1, but did not change sarcolemmal proteins (ß-dystroglycan and a-syntrophin) and
calcium-related proteins (calsequestrin and calmodulin). In addition, streptomycin
reduced creatine kinase and prevented exercise-induced increases of total calcium and
Evans blue dye uptake in diaphragm and sternomastoid muscles. These results suggest
that different degrees of the dystrophic phenotype seen in mdx mice may be related to
different levels of the stretch-activated calcium channel protein TRPC1. The regulation
of the SAC activity may attenuate the dystrophinopathy in the most affected muscle, the
diaphragm. Ethical Approval: CEEA/UNICAMP-1576-1. Financial support: FAPESP
#08/54775-5; #08/58491-1; #11/51697-6), CAPES.
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effect of hypoxia in vitro and in utero.
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Intrauterine growth restriction (IUGR) is a clinical condition in which the fetus does not
reach the expected growth for the gestational age. The etiology is multi-factorial but is
mainly associated to chronic hypoxia due to a reduction in placental vascular tone.
Previous data from our group of cDNA microarrays show comparable changes between
normal cells in hypoxia and IUGR compared to normal cells in normoxia. We
hypothesize that experimental hypoxia as well as IUGR correlate with important
changes in the placental endothelium proteome. Methods. Local Ethics Committee
approval and patient informed consent were obtained. Primary cultures of human
umbilical vein endothelium (HUVEC) from normal or IUGR placentae were grown to
confluence and exposed to normoxia (5% oxygen) or hypoxia (2% oxygen). Cells were
lysed, cleaned and labeled using CyDye Fluor dyes. IEF was done in 3-11 pH strips and
later separated by 12% PAGE. 2D-gels were scanned (Ettan DIGE Imager, GE), and
analyzed using Delta 2D software (Decodon). Results. A total of 23 and 22 protein spots
showed differential expression comparing IUGR vs. Normal and Hypoxia vs. Normoxia,
respectively. In silico analysis of these protein-spots were performed (ExPASy) and
clustered according to their cell function. Conclusions. The comparison of protein
profiles between these groups suggests that the original concordance observed in the
microarray experiments were not reflected at the proteome level. Further IEF restricted
using narrower pH-ranges and Mass Spectrometry analysis are required to support
these findings to identify potential biomarkers in these clinical conditions.
This research is supported by FONDECYT-1120928 & 1110977, CONICYT Anillos ACT-73
(Chile).
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Midgut of the diplopod Urostreptus atrobrunneus: structure, function and redefinition
of hepatic cells
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Millipedes are considered important macro-soil arthropods, because they are involved
in maintaining the balance of the ecosystem, these animals do not present large
population, but population explosions can be caused by environmental imbalances,
climate change and pesticide use to eliminate potential competitors. The millipede
Urostreptus atrobrunneus Pierozzi and Fontanetti, 2006, have presented points of
infestation in urban centers of São Paulo, causing many disorders of the human
population. Aiming to contribute to the knowledge of this pest, this paper presents a
detailed histological, histochemical, and ultrastructural midgut of the millipede U.
atrobrunneus. The midgut region is characterized by the absence of cuticular intima,
being formed by a pseudostratified epithelium, supported by a thickened basement
membrane, followed by a muscular layer, a layer of liver cells, muscle, the whole
structure being surrounded by an outer membrane. Analyzing carefully the midgut
structure can be made an interesting observation about the liver cells previously called
"fat body constituent of the midgut," because the similarity of these cells with
trophocytes of the perivisceral fat body and due to liver cells initially are described as
randomly without forming a layer. Our observations show that these cells form, in fact,
a continuous layer over the entire structure of the midgut. The morphology observed in
midgut of U. atrobrunneus is much like the descriptions of other species of millipedes
studied so far.
Financial support: FAPESP
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Background: Mast cells originate from the bone marrow and are recruited as immature
cells to peripheral sites where they mature under the influence of the local
microenvironment. Aims: Understand the process of mast cell recruitment to peripheral
sites in vivo. Methods: Rats were injected with rat recombinant (rr) IL-3, rrSCF, rrIL-3 +
rrSCF, rrRANTES, and LTB4. Results: Six hours after subcutaneous injection of rrIL-3 and
rrIL-3+rrSCF, a significant increase in mast cell numbers in the skin and spleen was found
when compared to animals injected with rrSCF alone, rrRANTES, LTB4 or control animals.
Following intraperitoneal injection (i.p.) of rrIL-3, peritoneal mast cells were recruited in
the initial days after injection, but with rrIL-3+rrSCF recruitment was delayed. The
recruitment of mast cells to the peritoneal cavity induced by rrIL-3 could be blocked by
injecting, i.p., antibodies to the α4 and β7 integrin subunits. Regardless of the injection
site, rrIL-3 and the combination of rrIL-3+rrSCF were the most effective cytokines in
recruiting mast cells to the skin, spleen, and peritoneal cavity. Conclusions: Our results
demonstrate that the efficiency of each chemoattractant depends on the target site as
well as the time of exposure to the chemoattractant. These cytokines may be useful in
experimental models of allergy, asthma, and inflammation to study the mechanisms of
mast cells recruitment from bone marrow to peripheral sites.
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Reserve and urate storage in the fat body cells during soldier differentiation in the
termite Heterotermes tenuis (Isoptera, Rhinotermitidae).
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Termites are hemimetabolous insects with defined castes: workers, soldiers and
reproductives. Termite soldiers are originated from workers, through two molts, with a
presoldier stage. The modifications that occur during this developmental process are
equivalent to the metamorphosis of holometabolous insects. The insect fat body is a
dynamic tissue responsible for many metabolic functions, including storage of nutrients
and purinic substances. This tissue varies its morphology and activity during this
metamorphosis and thus it is adequate for studying the ontogeny of H. tenuis soldiers.
Specimens of workers, presoldiers and soldiers were fixed in FAA fixative, embedded in
resin and stained with hematoxylin-eosin. The histochemical test of Gomory was carried
out for urates and the test of xylidine-Ponceau for protein detection. The fat body of all
individuals was composed of two types of cells: adipocytes and urocytes. Soldier
urocytes showed a large amount of urate spherocrystals, when compared with workers.
This spherocrystals were absent in presoldiers. Adipocytes of workers and soldiers
contain high proportion of lipid droplets in comparison to presoldiers. Conversely, the
volume of the fat body in presoldiers is higher than in soldiers because they presented
large amounts of proteins, stored in the adipocytes. This protein storage in presoldiers,
immediately before the molt to soldiers may explain the needs of synthesizing new
proteins, specific of soldiers.
Financial support: CNPq (Process No. 302408/2009-0)
Ana Maria Costa-Leonardo – amcl@rc.unesp.br
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Abstract
In teleost fishes, the epidermis has three cell types: epidermal, mucus
and club cells. This study describes the epidermis morphology of the catfish Pimelodella
cf. lateristriga, using light and transmission electron microscopies. For both techniques,
the epidermis fragments were processed by conventional methods. The epidermis of
the catfish presents two layers of club cells and the epidermal cells are arranged
between them. The epidermal cells are small when compared to the conspicuous club
cells. These two cell types form a stratified epithelium. The epidermal cells possess flat
irregular shape, dense nucleus and discreet cytoplasm. Here, it was identified three
distinct epidermal morphologies: (1) 'surface' are flattened, occur only on the
epithelium surface and present electron lucid cytoplasm and nucleus pour condensed;
(2) 'abundant' are also flattened, occur distributed throughout the epithelium and
present electron dense cytoplasm and nucleus with condensed chromatin and (3)
'dense' are rounded, occur distributed throughout the epithelium, and present electron
dense cytoplasm and globular nucleus with very condensed chromatin. Such types of
epidermal cells have not been described in the literature. It is possible that these cell
types are present in the epidermis of other species, however, their identification were
not done. Finally, the club cells are elongated or globular shape, binucleated, with few
organelles and cytoplasm rich in fibrillar secretion, similar to that found in the literature.
No mucus cells were observed. This failure may be related to hormonal, seasonal or
environment factors.
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EFFECTS OF YERBA MATÉ (ILEX PARAGUARIENSIS) ON ADIPOSE TISSUE OF RATS
PROGRAMMED BY EARLY WEANING
¹Lima, N.S.,¹Santos-Silva A.P., ¹Rodrigues, V.S.T., ¹Kaezer, A., ¹Moura, E.G., ¹Oliveira, E.,
¹Lisboa, P.C.
1
Biology Institute, State University of Rio de Janeiro, RJ, Brazil.
Aim: The yerba maté (Ilex paraguariensis) has been suggested to be important in the
management of obesity, contributing to weight loss. The aim of the study was to
evaluate the effects of yerba maté extract on visceral fat mass, serum leptin, leptin
content and expression in adipose tissue in adult obese rats programmed by early
weaning.
Methods and Results: After birth, lactating rats were separated in: EW (early weaning)dams were wrapped with a bandage to interrupt lactation during the last 3 days of
lactation, and C (control)- pups had free access to milk (21 days). At 150 days-old, two
programmed EW offspring from the same litter were subdivided in: EW and EW+maté,
according to the treatment (water or yerba maté extract 1g/kg body weight), daily for
gavage, during 30 days. C offspring received water. At 180 days-old, pups were
sacrificed. Blood and adipose tissue were collected. Leptinemia was determined by RIA.
At 180 days-old, EW+maté group presented lower weight (-10%) compared with EW
group. EW group had higher visceral fat mass (+37%) and leptinemia (+48%) compared
with C and EW groups. The treatment with yerba mate leads to lower leptin in
subcutaneous adipose tissue (RNA: -52% and protein: -67%) compared with EW group.
Conclusion: Yerba maté treatment for 30 days was capable to reverse abdominal
obesity, content and expression of leptin in adipose tissue in offspring programmed by
EW, suggesting an important antiobesity action of yerba mate
Sources of research support: FAPERJ, CNPq, CAPES
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Entamoeba histolytica is able to internalize and degrade trypomastigotes of T. cruzi G
and CL strains
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CLAUDIO VIEIRA DA SILVA1
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Amebiasis is caused by the etiologic agent Entamoeba histolytica, Chagas disease by the
flagellate protozoan Trypanosoma cruzi. To analyze the possible interactions between T.
cruzi and E. histolytica that could occur in the host gastrointestinal tract , during a coinfection , we performed in vitro invasion assays of trypomastigotes from T. cruzi (G
strain) into trophozoites of E. histolytica, followed by immunofluorescence reaction and
confocal analysis . Preliminary results showed that T. cruzi is internalized by E.
histolytica, and degraded into the vacuolo formed during its invasion . Also, we verified
the activity of crude extract of E. histolytica on trypomastigotes of T. cruzi from G and CL
strains. For this, we incubated T. cruzi trypomastigotes from G and CL strains with
different concentrations of the crude extract. The counting of parasites showed high
citotoxity activity of the extract on T. cruzi from both strains. On the other hand,
showed low cytotoxicity in mammalian cells. Actually we are conducting invasion assays
with protease inhibitor to verify its importance in intracellular degradation of T.cruzi
and its possible role on the toxic effects of crude extract. Thus, it showed to be a very
encouraging result, . In this context, on further studies we propose to identify the active
components present in the crude extract. On this sense, we intend to isolate the active
components and then produce recombinant forms to apply them in order to treat
experimental T. cruzi infection. . All the experiments were approved by ethics
committee on animal research. Funding Support: FAPEMIG and CAPES.
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Age effects on chromatin supra-organization of cortical neurons from mice
Henrique Ferreira Rodrigues†1, Tafarel Andrade de Souza1, Flavia Gerelli Ghiraldini2,
Marcelo Emilio Beletti1, Maria Luiza Silveira Mello2, Alberto da Silva Moraes*1
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Background: Cellular senescence is a process associated with several cellular alterations,
being the cell nucleus one of the most affected organelles. Changes in DNA-protein
interactions, chromosome location, packaging and stability, as well as in transcription
levels, have been observed. Many studies have linked age-associated cognitive decline
with aberrant changes in gene transcription. Thus, it seems feasible to propose that
such changes come along with alterations in chromatin organization. Aim: Identify
differences in chromatin supra-organization in neuronal nuclei along development and
aging. Methods: Neuronal nuclei were isolated from mice with three different ages.
Feulgen-stained nuclei were subjected to image analysis. Analyses parameters were
nuclear area, absorbance, integrated optical density, contrast and entropy. Isolated
nuclei were also treated with a fixed concentration of micrococcal nuclease (MNase) for
different times giving information about chromatin accessibility index. Results: Image
analysis results indicate decreased absorbance with aging, along with diminished
contrast and entropy. Neuronal chromatin was more easily accessed by MNase with
aging. Conclusion: These data indicate that aging is associated with changes in
chromatin structure, whose fibers seem to undergo unpackaging, and to assume a more
open configuration. It is intriguing, since more open chromatin fibers are generally
associated with increased transcriptional activity. Since it is not the case of aged cells,
it’s argued that impaired chromatin stability, which is characteristic of aged cells, may
be involved. This work received financial support from the following agencies: PROPPUFU, CAPES, CNPq, FAPESP, FAPEMIG, and was approved by the Institution’s Ethical
Committee on Animal Experimentation (085/2011).
*corresponding author: albertomoraes@icbim.ufu.br, (34) 3218-2240 branch 26
†
presenting author: hf.rodrigues@yahoo.com.br, (34) 3218-2240
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Expression and function of PSG, StarD7 and KLF6 genes in human trophoblast cells
Panzetta-Dutari GM., Racca AC., Camolotto S., Ridano ME., Flores-Martin J., Rena V. &
Genti-Raimondi S.
CIBICI-CONICET. Departamento de Bioquímica Clínica, Facultad de Ciencias Químicas.
Universidad Nacional de Córdoba. Ciudad Universitaria. Córdoba. Argentina.
Placenta is intimately related to fetal and maternal health. Villous cytrophoblasts (CTB)
differentiate by fusion to form the syncytiotrophoblast (STB) layer characterized by a
high metabolic and biosynthetic activity. Human pregnancy-specific glycoproteins (PSG)
are the major STB secreted proteins at term, and low PSG levels have been associated
with complicated pregnancies. Steroidogenic acute regulatory protein-related lipid
transfer domain containing 7 (StarD7) has a wide-spread expression in trophoblastic
tissues with highest levels in choriocarcinoma cells, and KLF6 knockout mice exhibit
impaired placental development. In order to further elucidate gene expression control
and function of these proteins in placental biology, we performed microscopy, qRT-PCR,
western-blot, transfection, siRNA, DNA-protein interaction and immunoprecipitation
assays, among others, in human trofoblastic cell models. We found that PSGs are early
differentiation markers whose expression precedes that of hCG and cell fusion. PSG
promoter activation involves regulation by Sp1, KLF6, acetylation/ deacetylation balance
and 5`proximal sequences. Remarkably, KLF6 peaks early during the syncytialization
process, transactivates PSG and hCG genes, and KLF6 down-regulation inhibits CTB
fusion, suggesting it is an essential regulator of trophoblast differentiation. StarD7
expression is regulated by SF-1 and Wnt--catenin signaling which might have important
implications in phospholipid uptake and transport contributing to trophoblast
development. Finally, as an increased risk of pregnancy alterations has been reported in
women chronically exposed to pesticides, we investigated chlorpyrifos effect on
trophoblast cells. Exposures to concentrations which did not alter cell viability and
fusion modified KLF6, hCG, GCM1, ABCG2, and P-gp but not PSG and StarD7 gene
expression. These studies have provided a better understanding about the molecular
players involved in trophoblast cell biology and hence in pregnancy maintenance. This
study was conducted with the ethics approval from the Human Studies Local Committee.
It was supported by CONICET, FONCyT, MinCyT of Córdoba and SECyT-UNC
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Cytochemistry of club cells in the epidermis of the catfish Pimelodella cf. lateristriga
Lichtenstein, 1823 (Ostariophysi: Siluriformes)
Authors: Eduardo Medeiros Damasceno; Luiz Fernando Duboc; Juliana Castro Monteiro;
Karina Carvalho Mancini
Affiliation: Centro Universitário Norte do Espírito Santo, Universidade Federal do
Espírito Santo, Rodovia BR101 Norte, Km 60, CEP 29.932-540, São Mateus, ES
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Abstract
The epidermis of fishes in the superorder Ostariophysi consists, in general, by
epidermal, mucus and club cells. These last have been described as large, club-shaped,
binucleated, with few organelles and abundant fibrillar secretion. The functions
assigned to these cells vary considerably among species already studied, being related
to pheromone release, action against pathogens, healing and production of alarm
substance. Due their functional diversity, the chemical composition of the secretion is
also quite variable. So far, there are no reports of cytochemistry studies in epidermis of
neotropical Ostariophysi. Thus, the present study described the chemical composition of
club cells in the epidermis of the neotropical catfish Pimelodella cf. lateristriga, using
Periodic Acid-Schiff (PAS) and Bromophenol Blue techniques to light microscopy. In the
PAS technique, the secretion presented negative staining, indicating the absence, or low
concentration, of glycoproteins, asfound in other North American Siluriformes studied
fishes. With the Bromophenol Blue technique, the secretion presented positive staining,
indicating, strongly presence of proteins, similar to that observed in other North
American Siluriformes studied fishes. Despite the functions assigned to club cells, and
the existing studies with epidermis of non neotropical Ostariophysi, this work found
similar chemical composition between the secretion of catfish P. cf. lateristriga and
other Ostariophysi studied, indicating functional similarity.
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Ultrastructure of club cells in the epidermis of the neotropical catfish Pimelodella cf.
lateristriga Lichtenstein, 1823 (Ostariophysi: Siluriformes)
Authors: Eduardo Medeiros Damasceno; Luiz Fernando Duboc; Juliana Castro Monteiro;
Karina Carvalho Mancini
Affiliation: Centro Universitário Norte do Espírito Santo, Universidade Federal do
Espírito Santo, Rodovia BR101 Norte, Km 60, CEP 29.932-540, São Mateus, ES
Contact: edumdamasceno@hotmail.com, +55 (27)3312-1542
Abstract
The club cells present in the epidermis of fishes of the superorder Ostariophysi were
described for the first time in lamprey and received this designation because of its
format. Several functions are assigned to these cells, such as pheromone release, action
against pathogens, phagocytic action, healing and production of alarm substance. The
existing studies in the literature, mostly,use light microscopy in non neotropical fishes.
Thus, this study describes the ultrastructure of the club cells of the neotropical catfish
Pimelodella cf. lateristriga. Therefore, tegument fragments were fixed in Karnovsky
solution, washed in buffer solution, post-fixed in osmium tetroxide, dehydrated in
acetone, embedding for days and, finally, included in Epoxy resin. Ultrathin sections
were stained and observed in transmission electron microscope. The club cells of P. cf.
lateristriga occur in the middle region of the epithelium, and its shape varies between
elongated and globular. These cells are binucleated, the nuclei have irregular shape and
appear next to one another and centrally positioned, as described for species already
studied. The nucleolus is evident, indicating high protein activity. The cytoplasm has two
distinct regions: a perinuclear region, discrete and electron lucid, where are located the
organelles, and an electron dense and homogeneous region, that occupies almost the
entire cytoplasm, rich in fibrillar material and large peripherals vacuoles. Many
polysomes are found in this perinuclear region, suggesting a protein composition for the
fibrillar material. Numerous plasma membrane invaginations give a strong adherence of
these cells in the epithelium. These data are similar to that observed in others fishes
non neotropical studied.
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Treatment with Vochysia sp (Vochysiaceae) extract in streptozotocininduced diabetic rats attenuated glycemia without altering morphology of
hepatic tissue
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Moraes2, Foued Salmen Espíndola**1
1
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Presenting author: izabela_moraes16@yahoo.com.br, tel.: (34) 3218-2477
**Main author: fsespindola@gmail.com, tel.: (34) 3218-2477
Diabetes mellitus (DM) is characterized by hyperglycemia, and altered
metabolism of lipids, carbohydrates, and proteins. The extract of Vochysia sp.
(EV) has been used to treat DM due to its hypoglycemic effect. Despite its
popular use, there is a lack of information regarding the effects of EV treatment in
hepatic tissue. The aim of this study was to evaluate the effects of EV treatment
in glycemia, body weight and hepatic histoarchitecture in diabetic rats. DM was
induced by intraperitoneal injection of streptozotocin (40mg/kg). Animals were
divided in four groups: non-diabetic control, diabetic control, diabetic + EV (500
mg/kg), diabetic + glibenclamide (6 mg/kg). Each treatment lasted for 43 days.
Measurements of glycemia and body weight were taken in the first and last days
of treatment. Livers were removed, fixed in 10% phosphate-buffered formalin,
being thus processed for histology, followed by H&E staining. Some tissue
sections were also subjected to the Feulgen reaction and analyzed under
microscope. The frequency of nuclei with apoptotic morphology was determined.
Similarly to glibenclamide, EV treatment reduced the glycemic levels, without
affecting body or liver weight. Although one glibenclamide-treated animal showed
signs of steatosis, no evidence of pathological alterations were observed in
hepatic tissue, except for a slight increase in the frequency of nuclei with
apoptotic morphology. These findings suggest a non-cytotoxic effect of EV
treatment in liver. However, more evidence is needed, and additional studies are
underway to address this conclusion.
Animal care and experimentation were approved by CEUA-UFU (protocol
060/10).
Financial support: CAPES, FAPEMIG
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The use of nanostructured biomaterials have been proposed in bioengineering studies
due to their physicochemical properties, and have already been used in tissue
regeneration. Nanostructured biomaterials such as superhydrophilic vertically aligned
carbon nanotubes (VACNT) have great potential for biomedical applications. Their
unique properties, such as electrical conductivity, high chemical stability, and high
mechanical strength are factors that contribute for its potential use as scaffolds for cell
growth and immobilization. Carbon nanotubes (CNT) also interact with cells when
dispersed in culture medium. The uptake of CNT by cells can be rapid and efficient,
which might enable strategies for cell therapy. CNT also exhibit magnetic properties due
to the metal catalyst impurities entrapped at their extremities during fabrication, which
could be used to direct cell migration. Our aim was to study the application of VACNT
and CNT as scaffolds for immobilization and growth of mesenchymal stem cells (MSC) in
vitro. Our results show that MSC adhere on superhydrophilic VACNT scaffold and remain
viable for long periods of time (more than 7 days in culture). When MSC were cultured
with dispersed CNT we observed the uptake of the nanotubes within 3 hours with no
cytotoxic effects. When MSC that had internalized CNT where subjected to a magnetic
field in vitro, we observed cell migration towards the magnet. Our data suggest that
VACNT and dispersed CNT maybe excellent tools to immobilize as well as to direct
migration of MSC.
Financial Support: FAPESP. Ethical Committee Approval: 397/11
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Cyclosporin A (CsA) is a widely used immunosuppressive drug. However, it is associated
with several side effects, among them, hepatotoxicity. Heteropterys tomentosa (A.
Juss.) (sin. Heteropterys aphrodisiaca) is a Brazilian plant that was confirmed to be
efficient in reducing damage caused by CsA in rat testes. The aim of this study was to
evaluate the effect of treatment with CsA, H. tomentosa or both on the rat liver. Twenty
rats (eight weeks old) were separated in 4 groups (n=5). The control group received
0.5mL of water, by gavage. The CsA group received 15mg/bw/day CsA diluted in 0.5mL
of water. The Ht group received 0.5mL of H. tomentosa infusion. The CsA+Ht group
received both treatments in 0.5mL. After 21 days of treatment the animals were
euthanized. Liver fragments were fixed, paraffin embedded, sectioned and stained with
hematoxylin and eosin. The volumetric proportions of hepatocytes (nuclei and
cytoplasm), sinusoids and Kupffer cells were calculated. The values were compared
using Duncan’s test. Volumetric proportion of Kupffer cells increased in the Ht and
CsA+Ht groups. Hepatocyte nuclei and cytoplasm proportion increased or reduced,
respectively, in the Ht group. Hepatocyte proportion diminished in the CsA group when
compared to the control and CsA+Ht groups, while the sinusoid proportion increased
when compared to the other groups. The results show alterations caused by CsA, but it
is noteworthy that the simultaneous treatment of CsA with H. tomentosa avoided these
alterations.
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Accidents involving brown spiders of Loxosceles genus can cause different clinical
manifestations that together are named Loxoscelism. The venom is a complex mixture
of biologically active components, with predominance of low molecular mass molecules
(3-34kDa). Phospholipase-D family is the most studied, and is well characterized
concerning biological and biochemical features. This family of dermonecrotic toxins (3033kDa) reproduces the main biological effects triggered by the venom and various
isoforms have been already characterized in the Loxosceles genus. The transcriptome
analysis of L. intermedia venomous gland shows that approximately 9% of all transcripts
are similar to phospholipases-D, and the almost 11% of those transcripts probably
represent a new isoform. The objective of this is work is the cloning and heterologous
expression of this new isoform of phospholipase-D to enable its evaluation in vivo and
in vitro. Using molecular biology techniques, it was possible to obtain the complete
nucleotide sequence of this toxin, which we call LiRecDT7, and expressing it in
recombinant form in E. coli Shuflle. From the puried toxin, we observed that this has a
high sphingomyelinase activity. The results to date show that this toxin is a new isoform
of phospholipase-D present in the L. intermedia venom, and that the next step is
evaluating it biologically. This work is to contribute to the knowledge of the loxoscelism
and emerges as an alternative tool witch potential biotechnological application.
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Diabetes mellitus is a metabolic syndrome characterized by changes in the secretion
and/or insulin action, generating a hyperglycemia and dangers in the organs/tissues,
such as liver. Treatment with acarbose and phaseolamine may be able to inhibit αglucosidase and α-amylase, respectively altering digestion and absorption of
carbohydrates ingested in the diet. The aim of this study was to evaluate changes in
blood glucose, liver and body weight and hepatic morphology of diabetic-induced rats
treated with acarbose and phaseolamine. The animals were divided into four groups
(n=10): non-diabetic control, diabetic control and diabetic rats treated with acarbose (25
mg/kg) and phaseolamine (500 mg/kg) by gavage for 43 days. Blood was collected and
analyzed for glucose level. Liver was removed, fixed in 10% phosphate-buffered
formalin, being thus processed for histology and H&E stained. Biochemical analysis
revealed the treatment with phaseolamine had increased glucose levels. It was also
observed a decreased on body weight in the group treated with phaseolamine
compared to those treated with acarbose. The liver weight had increased in rats treated
with phaseolamine. No morphological changes were observed in the liver of treated
groups. According to experimental conditions the phaseolamine treatment was efficient
in reduce the glycemic levels, in recovery of liver weight, while not allowing further
evaluation of the morphological changes in the liver. Animal care and experimentation
were approved by CEUA-UFU (protocol 060/10). Financial support: UFU, CAPES and
FAPEMIG.
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Melatonin effects in prostate histophysiology of prepubertal rats subjected to short
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The specific action of melatonin on the prostate and its effects against prostate diseases
are poorly understood. We examined whether melatonin treatment (MT) to Wistar rats
from the pre-puberty to adulthood affects the ventral prostate maturation and histology
as well as the epithelial kinetics and androgen sensitivity. The interference of MT on
injury caused in prostate by short-term diabetes (one week) was also evaluated.
Melatonin (2.5μg/Kg b.w daily) was administered in drinking water from 5th to 13th
week old and diabetes was induced by streptozotocin (4.5mg/100g bw, i.p.).
Microscopic alterations in prostate were evaluated in paraffin sections, following by
stereology of main tissue compartments and morphometry of epithelial and smooth
muscle cells (smc). Immunoreactions were done for proliferating cells (PCNA), androgen
receptor (AR) and apoptotic cells were detected by TUNEL. MT unaffected the plasma
testosterone levels neither prostate weight, however led to discrete changes in prostate
histology with increase in relative frequency of epithelium and thickness of smc. MT also
reduced the androgen sensitivity of gland, as shown by decrease in AR-positive-cells. As
expected, diabetes led to prostate atrophy due reduced cell proliferation and increased
apoptosis. MT avoided the VP atrophy in diabetic rats due prevention of acinar
shrinkage and maintenance of smc thickness. However, MT was ineffective against the
unbalance in proliferation and apoptotic rates caused by diabetes. In conclusion, low
doses of MT not interfere in prostate maturation but reduce the number of AR
responsive cells in adulthood. Indeed, MT ameliorates the prostate shrinkage caused in
one-week-diabetes.
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The rivers contamination with heavy metals have been increased in recent decades in
response to the growth of the industrial sector and their waste. The pollution affects
communities nearby and can be perpetuated in organisms through the food chain,
because the heavy metals are bioaccumulative. Therefore, this study analyzes the toxic
potential of the nickel in liver of fish species Oreochromis niloticus and compares the
concentrations of this metal used in bioassays to the limit concentration established by
the National Council on the Environment (CONAMA). The test organisms were exposed
to three different concentrations of nickel chloride diluted: the first concentration was
0.0125 mg/L, half the maximum concentration defined by CONAMA; second
concentration, 0.025 mg/L the actual concentration limit established by resolution; third
concentration was 0.050 mg/L, which is twice the maximum concentration allowed in
freshwater rivers. This project was approved by The Ethics Committee on Animal Use
and is filed under no 4930 of 03.08.10. The exposure in the test organisms was
performed for 96 hours, with the subsequently fish sacrifice and removal of the liver
was which fixed in Bouin solution and processed in histological routine, staining with
hematoxylin/eosin. Qualitative histological analysis showed an increase in cytoplasmic
vacuolization of hepatocytes, as well as their cytoplasmic degradation. Furthermore, in
the liver parenchyma were also observed a frequency of picnotic nuclei, dilation of
sinusoids, and occasionally the degradation in the cytoplasm of erythrocytes. Such
damage indicates the toxic potential of a solution NiCl2, even in the concentration
allowed by CONAMA.
Financial support: FAPESP 2010/12391-6.
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EFFECT OF VOCHYSIA SP. EXTRACT ON THE MORPHOMETRY OF THE PAROTID GLAND
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Introduction: Diabetes mellitus is a metabolic disease characterized by a persistent
hyperglycemia which may affect several tissues, including the parotid gland. The
population has used plant extracts for glycemic control and treatment of the
complications by diabetes, such as Vochysia sp. Objective: Our study evaluated the
effects of Vochysia sp. extract administration on the diabetic rat parotid gland.
Methods: Twenty male Wistar rats were divided into four groups: non-diabetic, diabetic
and diabetic treated with glibenclamide (6 mg/kg) and Vochysia sp. extract (500 mg/Kg)
for 43 days. All animals were anesthetized and sacrificed according to Ethics Committee
in Animal Research of the UFU (CEUA/UFU 060/10). To evaluate the acinar cells and
nuclear diameters of the parotid glands, sections were stained with hematoxylin and
eosin and analysed by HLImage 97 software. Results: Histological analysis revealed that
diabetes causes decrease in nuclear diameter of the parotid glands, but the
administration of Vochysia sp. extract and glibenclamide were not enough to reverse
this damage. The diabetes and the treatment with Vochysia sp. did not affect the acinar
cells diameter while treatment with glibenclamide leads to a decrease in acinar cells
diameter. Conclusion: These finding reveal that treatment with Vochysia sp. or
glibenclamide does not reverse or improve the damage caused by the disease in the
parotid gland. Grant: FAPEMIG, CNPq, CAPES e UFU.

Background: Public health damages due nosocomial infections and food poisoning
caused by Staphylococcus aureus request control and monitoring programs of bacteria.
In this way, fast detection and identification methods are essential for development
strategies to ensure food safety, to prevent outbreaks of poisoning, and interrupt the
bacterial epidemiological chain. Aim: At this work, binding recombinant peptides to cell
surface from S. aureus previously obtained by Phage Display (PD) technology were
analised in silico.
Method: Binding recombinant peptides to surface of S.aureus were previouly selected
by PD. Each peptide was analised in silico by Protein Data Bank (PDB) and pepsurf.
Results: The Elongation Factor G (EF-G) and D138 N mutant Drp35 protein were
identified among the top 10 ranked by alignment obtained with BlastP alignment. From
the 7 peptides obtained from biopanning, the peptide A01 presented the best alignment
result with 100% identity, total score of 33.5 and E-value of 0.079 with D138 N (mutant
Drp35 protein), and 100% identity, total score of 15.1 and E-value 0.41 with EF-G. Drp35
is a protein induced by cell wall affecting antibiotics or detergents; it possesses Ca 2+dependent lactonase activity. EF-G is an essential protein that promotes bacterial
translocation about the ribosome after to peptide bond.
Conclusion: In silico analysis revealed that recombinants peptides can share chemical
characteristics with essentials bacterial cells proteins. Recombinant peptides’ binding
abilities to the cell surface of S.aureus will be further analyzed by immunoassays.
Keywords: Staphyloccocus aureus, recombinant binding peptides, Food poisoning.
Financial support: CAPES, CNPQ and FAPEMIG.

A67
Histology and histochemical characterization of the stomach structure of antarctic fish
Notothenia rossii (Richardson, 1844) under conditions of thermal stress
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Assessment of subchronic oral toxicity of ethanolic extract of Maytenus ilicifolia Mart.
ex Reissek. in male and female Wistar rats
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This study was carried out to assess the safety of ethanolic extract of Maytenus
officinalis, by determining its potential toxicity after a 15-day subchronic oral
administration of extract at doses of 500 and 1360 mg/kg body weight in 15 male and
15 female rats. It was approved by the Committee of Ethics in Research URI-Erechim
under registration number 041/PIA/08. The animals were randomly divided in
Experimental Group (EG), treated with extract, and Control Group (CG), which received
distilled water (vehicle). Twenty-four hours after the last administration, signs and
behavioral changes, mortality and gross changes were examined. At the end of the
study, the animals of both groups were anesthetized; blood samples were collected and
livers, kidneys, brain and spleens were weighed and processed for histological analyses.
Several hematological and biochemical parameters were analyzed. Mann Witney Test
ANOVA followed by Duncan Test was used for statistical analyses. Signs, behavior and
health status observations showed no abnormality, and no clinical signs of toxicity were
seen in EGs at doses of 500 and 1360 mg/kg as compared with CGs. No marked adverse
alterations were observed in hematological and biochemical parameters during the
subchronic toxicity studies. No histological alterations were found in kidneys and livers
in both EGs when compared to CGs. The ethanolic extract of Maytenus officinalis seems
to be safe and no toxicity at medium and higher doses administered in male and female
rats were found. Thus, ensuring its pharmacological use, as well as proving its relative
safety when used as homemade preparations.

The ecological impacts of climate change, in marine environments, are significant
in the Antarctic Peninsula. The ecological responses impacts fish fauna span from the
species to the community levels.Our goal was to analyze the histological and
histochemical aspects of three stomach portions in Notothenia rossii antarctic fish
under thermal stress using light microscopy. Fish were collected in Admiralty Bay and
taken to the Brazilian Antarctic station, Comandante Ferraz. Fish (n=5/bioassay) were
acclimated in seawater tanks (0ºC/35‰) and exposed to temperatures of 0°C (control),
4°C and 8°C during 1, 4, 15 and 30 days.The stomach presented three portions: cardiac,
fundic and pyloric. Samples were fixed in Bouin solution.Samples were processed and
stained with haematoxylin/eosin routine technique for morphological structure
studies.Neutral glyconjugates were characterized by Periodic-Schiff- acid. Alcian-Blue
(AB) pH2,5, used to evidence carboxyl and sulphate-groups of acidic carbohydrates, and
AB pH1,0 for sulphated carbohydrates.Morphometric analyses were done using Image
ProPlus6.0® software.The muscle layer showed to be significantly higher in pyloric
region comparing to the cardiac and fundic regions in samples kept at 0° C for 1 day and
15 days. The thermal stress caused a reduction in the expression of neutral
glycosaminoglycans of cardiac region between control and experimental group, kept for
24 hours (8°C) and 15 days (4°C and 8°C).Qualitatively, an increase expression of neutral
glycosaminoglycans in experimental animals kept at 4 °C for 1 day, 4 days and 15 days.
The expression of carboxylated and sulfated-glycosaminoglycans was significantly lower
in samples kept at 8°C during 1, 4, 15 days.
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Background: The E-NTPDase belongs to a transmembrane enzyme family which
hydrolysis extracellular nucleotides and modulates the response to purinergic signaling.
The NTPDase-2 has a strong preference to hydrolyze ATP when compared to ADP (ratio
ATP/ADP 30:1). Aim: We tried to demonstrate a possible involvement of NTPDase-2 in
cellular processes like proliferation, migration and adhesion. Methods and results: We
used Hek293 cells transduced with a vector containing NTPDase-2 fused to EYFP and
Hek293 transduced with EGFP as control. To analyze the proliferation we measured the
cumulative population doubling and to analyze migration we made the scratch wound
assay. To determine NTPDase-2 influence in cell adhesion, we allowed the cells to attach
in wells coated with different types of extracellular matrix: plastic, poli-D-lisine, collagen
type I, collagen type IV, laminin, fibronectin and astrocytes monolayer. Overexpression
of NTPDase-2 didn´t results in any difference in adhesion, proliferation or in migration
rate when cells seed over different extracellular matrixes neither over astrocytes. To
analyze the concentration in cell contact and the possible association with other
adhesion molecules we performed a confocal microscopy with FRAP where a preference
in localization was not found, except for a faster recovery in cells contact compared to
free membranes. The enzyme activity over different matrixes was measured by Chan’s
method and a different activity over different matrixes was not found, except for
laminin. Moreover, NTPDase-2 wasn’t co-localized with FAK, paxillin or p130cas.
Conclusion: NTPDase-2 does not play a role in cell migration, adhesion and proliferation.
Funding support: FAPERGS and CAPES.
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The development and functionally of prostate depend on action of
androgens. However this gland is not exclusive to male reproductive system, which as
found in women and several species of rodents, including the Mongolian gerbil. The
main purpose of this study was evaluated total proteins of male and female prostate of
adult gerbils. For this, females were treated with 1mg/Kg/day for 21 days with
testosterone cypionate, diluted in mineral oil (T group). The control group of females
and males is the intact group. Thus of control group males and females and T group of
female gerbils were sacrificed with 120 days. Then were removed the prostate of
experimental groups and male prostate was separated into ventral, dorsal and
dorsolateral lobe, after the glands were frozen (-80 ° C). For biochemical analysis the
material was performed one-dimensional electrophoresis of polyacrylamide gel, which
was stained with blue coomassie and silver nitrate. These results showed that the dorsal
and dorsolateral lobe of male prostate presented a pool of proteins in almost all
molecular weights, but observed an increased in proteins heavier. In addition, observed
similarity between the proteins of female prostate of control group and T group with
protein character of male ventral prostate. These biochemical data reinforce the
morphological studies that show the similarity between the male ventral prostate and
female prostate. The similarity of this protein character is better observed in T group
due the exposure to testosterone, this a hormone that influences the morphology and
protein composition of these glands.
Financial Support: FAPESP: 2011/11908-8
Ethical Approval: N. 047/2011 CEUA

A71
Endoplasmic reticulum stress is an evolving feature of aortic disease in heterozygous
Marfan Syndrome mice, while not accounted for by fibrillin-1 mutation itself.

A72
BIOCOMPATIBILITY EVALUATION OF SOLID LIPID NANOPARTICLES TOWARD MOUSE
EMBRYO FIBROBLASTS AND ERITHROCYTES

MEIRELLES, T.; GUIDO, M. C.; DEBBAS, V.; PEREIRA, L. V.; LAURINDO, F. R. M.
Marfan Syndrome(MFS) results from loss-of-function mutations in the extracellular
microfibril protein fibrillin-1(FBN1). It is unclear, however, whether disease phenotype is
influenced by intracellular retention of defective FBN1, which could promote
endoplasmic reticulum(ER) stress. We assessed ER stress marker expression at 1, 3 and
6 months of age in aortae from heterozygous Mg∆loxpneo transgenic mice, a MFS
model in which marked aortic disease evolves within 3-6 months of age. Expression of
Grp78 and Grp94 ER chaperones significantly increased at 6 months. Moreover,
expression of ER redox chaperone protein disulfide isomerase also increased and
correlated with echocardiographic aortic diameter at 6, though not at 1 or 3 months. To
further investigate whether FBN1 mutation promotes its intracellular retention and ER
stress, we isolated cultured embryonic fibroblasts from WT or MFS mice, in which FBN1
gene expression was similar. Irrespective of culture conditions, ER stress marker
expression was similar between WT and MFS cells. Proteolytic proteasome activities
AND cell viability after proteasome inhibition also did not differ between WT and MFS.
Moreover, TGFbeta-induced reactive oxygen species generation was similar. FBN1
matrix deposition occurred in both cells, with marked disorganization in MFS cell
culture. Intriguingly, FBN1 expression in culture supernatants was greater in MFS than
WT cultures, reflecting increased secretion instead of intracellular FBN1 retention.
Protein disulfide isomerase siRNA did not promote abnormal intracellular FBN1
retention in MFS fibroblasts. Thus, ER stress correlates with MFS aortic disease.
However, FBN1 mutation per se is unrelated to ER stress and intracellular protein
retention. (Support:FAPESP, CNPq/INCT Redoxoma)
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Solid lipid nanoparticles (SLN) have been extensively investigated as a promising drug
delivery system for therapeutic agents. With the rapid growth of its new applications,
there is an urgent need to develop methodologies to determine the toxicity of these
nanocarriers in order to optimize their application. Therefore, the aim of this study was
to evaluate the toxicity of three different nanoparticles composed of stearic acid (2%),
Lipoid S75 and Tween 80 as surfactants, named as SLN27, SLNF28 and SLN29, in
fibroblast cells. Size and morphology were assessed by transmission electron
microscopy (TEM) and cytotoxicity toward fibroblasts (NIH-3T3) was evaluated using
MTT viability assay and confirmed by flow cytometry analysis of cell cycle. The nuclei
morphology was also evaluated as a secondary viability parameter using fluorescence
microscopy with double staining acridine orange/ethidium bromide. Furthermore,
hemolysis of erythrocytes was quantified spectrophotometrically. Results indicated that
nanoparticles were about 200 nm in size and had square shape morphology. In vitro
toxicity studies revealed that nanoparticles were not cytotoxic in concentrations below
200 µg/mL. However, after 24 h-exposure with IC50, apoptotic cell death was observed
under fluorescence microscopy. In addition, SLN27 and SLN29 induced G2/M cell cycle
arrest, followed by a marked increase of a Sub/G1 population. Regarding hemolysis, all
the three formulations caused lysis around 50%. Taken together, these results suggest
that SLN studied here were cytotoxic in vitro toward fibroblasts and erythrocytes only
with concentrations above 200 µg/mL. Further studies are undercurrent to verify the
cytotoxic concentration of these nanocarriers in vivo to determine the safe use of these
materials as drug carriers.
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Arrest of cytoplasmic streaming induces algal proliferation in green paramecia
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A green ciliate Paramecium bursaria, bearing 400-500 of endosymbiotic algae,
demonstrates rotational microtubule-based cytoplasmic streaming, in which
cytoplasmic granules and endosymbiotic algae flow in a constant direction. However, its
physiological significance is still unknown. We investigated physiological roles of
cytoplasmic streaming in P. bursaria through host cell cycle using video-microscopy.
Here, we found that cytoplasmic streaming was arrested in dividing green paramecia
and the endosymbiotic algae proliferated only during the arrest of cytoplasmic
streaming. Interestingly, arrest of cytoplasmic streaming with pressure or a microtubule
drug nocodazole also induced proliferation of endosymbiotic algae independently of
host cell cycle. Thus, cytoplasmic streaming may control the algal proliferation in P.
bursaria. Furthermore, confocal microscopic observation revealed that a division
septum was formed in the constricted area of a dividing paramecium, producing arrest
of cytoplasmic streaming. This is a first report to suggest that cytoplasmic streaming
controls proliferation of eukaryotic cells.

Nitric Oxide (NO) is known to play an important role as a signal molecule
in many organisms. In ascidians NO was described to be involved in metamorphose and
in defense mechanisms. In this study we investigated the NO production by Phallusia
nigra hemocytes. For this purpose the ascidians were bled and the hemocytes were
adjusted to 3 x 106 cells / mL. For morphological analysis, hemocytes were stained with
hematoxilin and eosin and five types were observed: hemoblast, signet ring cell, storage
cells, morula cell and amoebocyte. In addition, 10 µg, 50 µg and 100 µg
Lipopolysaccharide (LPS) from Escherichia coli or zymosan A from Saccharomyces
cerevisiae were added. After, DAF-FM-DA (4,5-Diaminofluorescein diacetate), specific
NO marker was added and NO production was quantified after 30, 60 and 120 minutes
in spectrophotometer in 515nm. It was noted that both zymosan A and LPS increased
NO production when compared with the control in all times and concentrations.
Furthermore, 30 minutes after and with 100 µg of LPS the increase was approximately
81.39 percent, and with 50 µg of Zimosan A, it was approximately 156 percent. In order
to verify if the enzyme NOS was involved in NO production more assays were performed
with the NO donor (DETA/NO) and a competitive enzyme (L-NAME). It was observed
that DETA/NO increased in approximately 361.3 percent and L-NAME decreased in
approximately 130.1 percent, when compared with stimulated hemocytes. In
conclusion, LPS and Zimozan A were capable to stimulate the NO production thought
NOS activity.
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Myosin II is activated by the monophosphorylation of its regulatory light chain (MRLC) at
Ser 19 (1P-MRLC). Its ATPase activity is further enhanced by MRLC diphosphorylation at
Thr 18/Ser 19 (2P-MRLC). As these phosphorylated MRLCs are colocalized with their
heavy chains at the contractile ring in dividing cells, we believe that the phosphorylated
MRLC acts as a subunit of the activated myosin II during cytokinesis ( Kondo, et al.,
Biochem. J., 2011, 435, 569-576; Kondo, et al., Exp Cell Res., 2012, 318, 915-924).
Recently, we reported that 2P-MRLC localized at the contractile ring and , unexpectedly,
at the midzone (Kondo, et. Al., BBRC, 2012, 417, 686-691). Interestingly, colocalization
of 2P-MRLC with 1P-MRLC, myosin II heavy chain and F-actin was not observed at the
midzone, suggesting that 2P-MRLC has a role different from that of 1P-MRLC at
midzone, and is not a subunit of myosin II. However, the mechanism of localization of
2P-MRLC at the midzone is unknown. Here, we demonstrate that Aurora B, but not Rho
singling, is essential for the localization of 2P-MRLC at the midozne.
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Comparative histology of the spleen of three teleost species captured in the
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Background The spleen of fish is an immunological center and can be used as a
bioindicator of environmental impact. However, the histology of the spleen in the
Neotropical
teleost
still
has
been
little
investigated.
Aims This study aimed to describe and to compare the histology of the spleen in
Hypostumus francisci (Siluriformes), Hoplias malabaricus (Characiformes) and
Geophagus brasiliensis (Perciformes) captured in the Itapecerica River, Divinópolis, MG,
Brazil.
Methods Spleen fragments were fixed in Bouin, embedded in paraffin, sectioned and
stained with HE or submitted to Perls and PAS histochemical. Results Microscopically,
the spleen of three species was surrounded by thin fibrous capsule and splenic
parenchyma with red and white pulp, without boundaries between the two regions.
The red pulp was predominant in the three species, characterized by a reticular cell
network supporting blood-filled sinusoids. The reticular cells presented eosinophilic
cytoplasm and vesicular nucleus. In G. brasiliensis the reticular cell network was more
developed in relation to the other species. The white pulp was poorly developed with
lymphoid cells around arterioles, ellipsoids and scattered macrophages in H. francisci
and melanomacrophagic centers (MMCs) in H. malabaricus and G. brasiliensis. The
scattered macrophages in H. francisci and MMCs in H. malabaricus and G. brasiliensis
were Perls-positive presenting melanin (dark) and lipofuscin (yellow-brownish)
pigments. The hemosiderin stained in blue was identified in MMCs of G. brasiliensis. The
splenic
parenchyma
was
PAS-negative
in
the
three
species.
Conclusion The spleen histology and histochemical contents were different among the
three species.
Information on ethical approval This work was approved by ethics committee, protocol
Nº 49/2010 CEPEA/UFSJ
Funding support: FAPEMIG (APQ 00837/09) CNPq (Processo 482826/2010)
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Drugs formulated in solid pharmaceutical forms should provide adequate aqueous
solubility and intestinal permeability to be absorbed after oral administration. According
to the Biopharmaceutical Classification System (BCS), these two factors may limit the
absorption and hence the therapeutic efficacy of the drug. The human colon
adenocarcinoma Caco-2 cells have been employed to determine the in vitro
permeability of drugs. In culture, they differentiate spontaneously into enterocytes,
forming a monolayer of polarized cells with microvilli on the apical side and occlusive
junctions between adjacent cells. In this study, it was standardized the model of Caco-2
cells monolayer for in vitro drug permeability analysis. The cells were grown in
Dulbecco´s Modified Eagle Medium supplemented with 10% fetal calf serum containing
antibiotics and aminoacids at a temperature of 37°C and 5% CO2. The cells were
cultivated on permeable and porous filters placed in cell culture plates. The monolayer
formation was monitored over the value of transepithelial electrical resistance (TEER)
using a minivoltímetro Millicel ERS-2. It was assessed different amounts of cells per
filter, different filter types and the Caco-2 cell monolayer integrity. The permeability of
three different formulations of Sildenafil Citrate, a solution and two microemulsions
were tested. Our results showed that these experimental approaches are very
important to predict the in vivo intestinal drug absorption, contributing to the advance
screening of new molecules with potential therapeutic.
Financial Support: Capes, CNPq.
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Ascidians are interesting models due to their phylogenetic position, being
a sister group of Vertebrata. Their hemocytes are concerned with immune functions, for
example, production of microbicide substances, such as nitric oxide (NO), and have been
used as indicators of environmental stress. In this context, norepinephrine (NE) is a
neuro-hormone released by vertebrates and some invertebrates during acute stress and
can influence their immune function through modulation of other substances.
Therefore, we investigated the immunomodulation of NE on the NO production by
ascidian hemocytes. The hemocytes were incubated either with 50 ug Zimosan A or with
NE (0.1, 1.0 or 10.0 uM). Additionally, they were incubated either with 50 ug Zimosan A
plus 1.0 uM NE and antagonists propranolol or phentolamine or agonists isoproterenol
or phenylephrine (0.1, 1.0 or 10.0 uM). Additionally, immunocytochemistry was
performed using anti-alfa and anti-beta1 adrenergic and revealed the presence of these
receptors on the surface of hemocytes. The results showed that after 30 minutes and in
the presence of 1.0 uM and 10.0 uM NE, the NO production was reduced in
approximately 40.46 percent and approximately 46.51 percent, respectively. The
samples with 1.0 and 10.0 uM of propranolol showed an increased NO production in
approximately 51.63 percent and approximately 62.10 percent, respectively. Using
isoproterenol and Phenylephrine reduced in approximately 322.4 percent,
approximately 183.9 percent respectively. We present evidence that NE can modulate
NO production and that on the surface of their hemocytes, alfa and beta
adrenoreceptors may be the sites for triggering the responses.
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Purinergic receptors are involved in the activation of macrophages by uric acid crystals
through the NLRP3-inflammasome pathway

A80
Additive effect of cigarette smoke extract (CSE) and lipolysaccharide (LPS) on proinflammatory cytokine rele
activation of JAK/STAT pathways in human airway epithelial cells.
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Monosodium Urate (MSU) has been described as a danger signal activating NLRP3Inflammasome pathway. We investigated the role of ATP and P2 purinergic receptors in
the activation of NLRP3-inflammasome pathway after MSU treatment in human
macrophages. Moreover, we evaluated the influence of the activation by MSU in the
release of pro-inflammatory cytokines and in the balance between matrix
metalloproteinases (MMPs) and their endogenous inhibitors (TIMPs). Monocytes from
healthy donors were obtained from buffy coat using human CD14 Microbeads
separation kit. Macrophages were obtained after differentiation from monocytes by
incubation with rhGM-CSF for 7 days. Cytokines and MMPs production was measured in
the supernatant using ELISA or Antibody arrays. NLRP3 and P2X7R expression was
evaluated by immunocytochemistry. Lipopolysaccharide (LPS) and MSU elicited an
increased production of IL-1β, IL-1α, IL-6 at 6h and 24h. Antibody arrays confirmed
induction of IL-1β secretion in supernatant and showed an increased production of
Endothelin-1, GM-CSF, CCL-2 and MMP-8 production at 24h. TIMP-1, a pro-fibrogenic
cytokine and MMP secretion were not increased at 6h and 24h after LPS + MSU
treatment. Immunohistochemistry showed P2X7R and NLRP3 protein were expressed in
macrophages. Suramin, a P2 purinergic receptor antagonist, decreased LPS + MSU
production of IL-1β at 6h. These results showed that LPS + MSU treatment engages
NLRP3 and P2 receptor leading to cytokine release from macrophages and inflammatory
process.
Acknowledgment : ANR and INSERM
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Cigarette smoke is describred as a major cause of chronic obstructive pulmonary disease (COPD). It is currently ass
recurrent infections, which play a crucial role in the progression of the disease. We investigated the effect of combi
and very low concentrations of LPS in A549 epithelial cells activation.
CSE was prepared from Kentucky 2R1 cigarette smoke in contact with 20 mL RPMI medium. Alveolar epithelial type
were treated with CSE (2% and 4%) alone or with LPS (0.1µg/ml). Production of interleukin (IL)-8/CXCL-8, CCL2
CXCL1/GRO-α were determined by ELISA. Activation of JNK and JAK/STAT pathways were determined by protein pho
western blotting and Phospho-kinase array.
CSE alone did not induce production of IL-8/CXCL-8, but increased production of CCL2/MCP-1 (1417pg/ml±3
498pg/ml±83) and CXCL-1/GROα (445pg/ml±42 vs control 332pg/ml±62). LPS alone (0.1 µg/ml) was not able t
production of cytokines. However the combination of LPS (0.1 µg/ml) with CSE induced an important production o
(242pg/ml±22), CCL2/MCP-1 (1666 pg/ml±328) and CXCL-1/GROα (820 pg/ml±204).This combination also induced
JAK/STAT signaling pathway.
Combination of CSE with LPS resulted in strong production of several cytokines. We also showed that the increased p
cytokines, involved JAK/STAT signaling pathway. This also demonstrates the important role of combined activation
recurrent infections with cigarette smoke in the inflammatory process in COPD.
Acknowledgements: Supported by INSERM and CAPES/COFECUB project.
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In rehabilitation, therapeutic ultrasound (TU) has been used primarily to treat soft tissue
for over 50 years. Ultrasound wave could be employed for two different operation
modes: continuous and pulsed, which produce respectively thermal and non-thermal
effects. Even though many studies have demonstrated those effects, there are few
scientific studies on the biological implications of radiation for skeletal muscle
regeneration. One way to evaluate the biological effects of ultrasound is using cell
biology techniques, such as cell cultures. An in vitro approach might disclose how
ultrasound affects cells and their organelles. The main purpose of this study was to
evaluate the biological response of TU in primary chick myogenic cell cultures by using
phase contrast optical microscopy. The Animals Research Ethics Committee from the
Federal University of Rio de Janeiro has approved the present study. To investigate the
possible changes in cell morphology and differentiation, skeletal muscle cells (treated
and untreated) were analysed in an inverted optical microscope (Axiovert 100, Carl
Zeiss, Germany). Phase contrast images were acquired before the ultrasound wave
treatment, 24 and 48 hours after treatment. We quantified the thickness of the
myotubes and the number of nuclei per microscopic field in each culture condition. Our
initial results showed that, depending on the operation mode, the effects on the chick
primary cell culture are different when compared with the control group. This study is a
first step towards a metrological and scientific-based protocol for cells and tissues
treatments under different ultrasound field exposures.
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Effects of antifungal on Sporothrix schenckii.
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Sporothrix sckenckii is a dimorphic fungus that causes sporotrichosis. In this work, we
evaluate the effects of amphotericin B, itraconazole and terbinafine on cellular
ultrastructure of yeasts of S. schenckii, such as membrane and lipid biosynthesis.

S. schenckii yeasts of strain 109918 were treated, for 24 hour at 35°C, with antifungal
sub-inhibitory concentrations as the protocol for broth microdilution method (protocol
CLSI M27-A3). Samples were incubated with Sytox Blue (Molecular Probes) or Bodipy
493/503 (Molecular Probes) and the fluorescence intensity was measured on a plate
fluorimeter (Spectra Max M2, Molecular Devices). Besides, yeasts were process for
transmission electron microscopy (TEM).

The integrity of cytoplasmic membrane was observed by TEM and measured by Sytox
Blue fluorescence intensity. The treatment of yeasts with sub-inhibitory concentrations
of itraconazole and terbinafine affected the integrity of cytoplasmic membrane
according to the increase in fluorescence intensity. However, all treatments induced
disruption of cell wall, showed in TEM images.

Lipids accumulation into yeasts was measure by Bodipy 493/503 fluorescence intensity
and observed by TEM. TEM images of treated cells exhibited more eletron-dense and
eletron-lucent vacuoles than control cells and treated cells showed an increase in
fluorescence intensity that was bigger after treatment with terbinafine.

Some others changes in cellular structures were observed as the increase of cell wall
thickness, increase of the outermost cellular fibrillar layer and mitochondrial swelling.
Among the direct effects observed after 24 hour of exposure to antifungal, the most
relevant are related to lipid accumulation and the fungal cell wall. Although antifungal
tested binding to ergosterol or inhibit ergosterol biosynthesis, an interesting effect was
also observed in the cell wall, which is composed mainly of glucans.
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Lipid droplets induction in murine macrophages with mice serum: possible
proteinaceous nature of the induction factor

A84
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Lipid droplets (LD) are important organelles in different cellular processes, such as
inflammatory responses, lipid storage and metabolism. It has been showed that lipidrich media induce LD in macrophages. In addition, our group previously observed that
mice macrophages cultured with mice serum (MS) exhibit many LD, differently from
cells cultured with fetal bovine serum (FBS). To investigate the possible factor present in
MS responsible for this phenomenon, serum was submitted to different methodologies.
MS was heated at 70, 80, 90 and 100°C, dialysed through 1000 and 12400 Da
membranes, deslipidated, protein content was evaluated and extracted lipids were
characterized by Thin Layer Chromatography (TLC). Macrophages and MS were obtained
from adult Swiss mice. The LD inducing molecule activity of MS decreased with
increasing temperatures; therefore, it is heat labile. Dialysis showed that the molecular
weight of the inductor factor is above 12400 Da. MS had twice the protein content
compared to FBS. After MS deslipidation, lipidic and proteinaceous portions were
obtained. Preliminary results showed that proteins of MS were responsible for LD
induction. Lipids obtained from deslipidation of MS did not induce LD. However, TLC
revealed that MS has greater concentrations and more lipids groups that are involved in
LD induction, according to current literature, than FBS. This indicates that further
studies are necessary to determine the possible influence of these lipids on the
induction of LD by MS in murine macrophages. So far, these results suggest a possible
proteinaceous nature of the LD inducing molecule.
Supported by CNPq, UENF, FAPERJ and CAPES.
All procedures with mice were approved by UENF Ethics Committee, permit 87.
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Background: Lymphocyte activation plays an important role in several inflammatory
diseases. High-fat diets rich in saturated fatty acids is related to obesity and immune
system dysfunction.
Aims: The aim of this study was to compare the effect of diets with different contents of
total lipids and omega-3 fatty acids on activation of lymphocyte and percentage of
regulatory T cells (Treg) in C57BL/6 mice.
Methods: C57/BL6 mice were fed with control diet (chow) or diets containing either fish
oil at 4% (NFO) or 40% (HFO), lard at 4% (NL) or 40% (HL) (wt/wt), during four weeks.
Afterwards, lymphocytes were isolated from the mesenteric lymphonodes and cell
proliferative capacity (BrDU incorporation), percentage of T regulatory cells, and
phosphatidylserine externalization (PE) were evaluated by flow cytometry (BD FACS Aria
II) and analyzed using BD-Diva software.
Results: Lymphocytes from HL group presented a higher percentage of apoptotic cells
when compared to NL (40.6% higher), NF (55.3%) and HF (36%). Concanavalin Astimulated lymphocyte proliferation from NL group was higher than chow, NF and HF
groups (p<0.01 for all comparison). Lymphocyte proliferation from HL group was 73%
higher than HF (p<0.001). HF group presented an increase in the percentage of Treg
cells in relation to the other groups (p<0.05).
Conclusion: High-fat diet with low content of omega-3 fatty acids leads to disruption of
lymphocyte regulation and characterized by a decrease of Treg cells. By other hand,
high-fat diet enriched with fish oil is associated with a promotion of the lymphocyte
proliferation control and characterized by an increased percentage of Treg cells.
Financial support: FAPESP
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Maintenance of biochemical properties of chondrocytes in vitro undergoing
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Recombinant phospholipase-D from brown spider venom (Loxosceles genus) induces
cytosolic calcium influx and degradation of plasma membrane phospholipids of B16F10 cells
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During embryonic development process of chondrogenesis results in the
formation of cartilage and evolves with endochondral ossification during the skeletal
development, that is, the first step in bone development. Some growth factors such as
TGF-β, FGF, BMP, hedgehog, PTHrP and Wnt pathways and transcription factors such as
Sox9 and Runx2 are responsible for controlling limb development. The interaction
between these factors will determine whether differentiated chondrocytes remain as
elements of the articular cartilage in the joints or will be submitted a hypertrophic
maturation before endochondral ossification.
Our work, an in vitro approach, aimed at exposing the chondrocytes of
articular cartilage of the femoral head, keep on in culture in chondrogenic medium and
analyze its effect on morphogenesis, cell proliferation and gene expression. The head of
the femur of rats with 4 months of age was dissected. Articular cartilage obtained, was
cut into small fragments, digested in 0.5% collagenase II, resuspended in Dulbecco's
Modified Eagle Medium (DMEM-F12) with 10% fetal bovine serum (FBS) and plated at
4x105 cells in 25 cm2 flask, as approved by the Ethics Committee on Animal Use in
Research (CEUAP) CCS-UFRJ.
Preliminary results show that cells derived from articular cartilage of the
femoral head are composed of chondrocytes that still maintains chondrogenic markers
like Sox9, Collagen II and Agrecam, when cultured in vitro until the third passage. Our
interest is to study the ability of chondrogenic medium to maintain the behavior of
primary cultures of chondrocytes, as is a process relevant to future studies in cell
therapy.

Department of Cell Biology, Federal University of Paraná, PR, Brazil; Curitiba, Paraná,
Brazil 2Department of Structural, Molecular Biology and Genetics, State University of
Ponta Grossa, Ponta Grossa, Paraná, Brazil; (Wille, A.C.M.: phone: 41 3361-1681 e-mail:
anacarolina.wille@bol.com.br-) (Veiga, S.S.: veigass@ufpr.br);
The mechanism by which the venom of brown spiders (Loxosceles genus) causes
dermonecrosis, inflammatory response and hematological disorders is currently
attributed to toxins characterized as phospholipases-D. Literature data have described
the cloning and expression of recombinant brown spider venom phospholipases-D from
different species. In the present investigation, we used two-dimensional gel
electrophoresis and immunoblotting (2D-immunoblotting) with antibodies that
recognize a recombinant phospholipase-D of L. intermedia (LiRecDT1) to identify
proteins in the crude venom. We reported the immunological cross-reactivity for at
least twenty spots, supporting an idea of high expression level for members of this toxin
family. Kinetic experiments of Phospholipid hydrolysis showed that LiRecDT1 degrades
mainly sphingomyelin, but also lysophosphatidylcholine, generating respectively C1P
and LPA; and has low activity upon phosphatidylcholine. Immunofluorescence assays
using antibodies that recognize LiRecDT1 and a recombinant fusion GFP-phospholipaseD demonstrated the direct binding of this toxin to the membrane of B16-F10 cells. We
also showed that phospholipase-D degrades phospholipids in detergent extract and
B16-F10 ghost cells, supporting the accessibility and activity of this toxin on cell
membrane phospholipids. Even at higher concentrations, treatment with
phospholipase-D did not change viability or morphology of B16-F10 cells. Nevertheless,
it has induced an increase in cytoplasmic calcium concentration detected by a calciumsensitive fluorescent probe (Fluo-4) at spectrofluorimetry, inverted light microscopy for
differential interference contrast (DIC) and fluorescence microscope. The ability of an
exogenous phospholipase-D to generate bioactive phospholipids and Calcium influx in
cytoplasm qualify this molecule as a tool for experimental biochemistry and cell biology
protocols.
Keywords: brown spider, calcium influx, membrane phospholipids, phospholipase-D,
venom.
Supported by: CAPES, Fundação Araucária- PR, CNPq and SETI- PR.
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DNA is constantly exposed to damaging agents from both endogenous and exogenous
sources. If these lesions are not repaired, they can lead to mutations and result in
cellular dysfunction, including cell death and uncontrolled cell proliferation. Eukaryotic
cells have evolved two distinct pathways to repair these lesions, homologous
recombination repair (HRR) and non-homologous end joining repair (NHEJ). HRR, a
homology-dependent process, is widely believed to be error-free whereas NHEJ, which
uses little or no sequence homology in the repair process, is error-prone. These
pathways have been well characterized in the nucleus, but there is only genetic
evidence that these pathways exist in mitochondria. Here we have used western
blotting to detect the presence of major DSBR proteins in mitochondrial extracts. We
tested the proteins Rad51, Rad52, Ku78/86 and DNA-PKcs, which are essential for DSBR
in the nucleus. Antibodies against Ku70 subunit and Rad51 detected similar isoforms in
the nucleus and mitochondria. On the other hand, an antibody against the Ku80 subunit
detected a smaller band in mitochondrial extracts (40KDa) distinct from the isoform
found in the nucleus and citoplasm (80KDa). We also detected two isoforms of Rad52 in
mitochondrial extracts, while the same antibody detected four isoforms in nuclear
extracts. These results indicate that at least three essential DSBR proteins are present in
mammalian mitochondrial extracts, suggesting that these pathways operate in this
compartment. We are now investigating whether mitochondrial extracts can support
DSBR in vitro and whether these proteins are essential for this function.

27

Some trypanosomatids harbour a symbiotic bacterium which co-evolves with the host.
This relationship constitutes an excellent model to study organelle origin and cellular
evolution. The presence of this symbiont promotes morphological alterations in the
host. Furthermore, the protozoan metabolism is altered and an intense metabolic
exchange occurs between both partners. The presence of the symbiont also inlfuences
the host energetic metabolism, since the wild strain of Angomoas deanei shows an
increased O2 consumption when compared to the aposymbiotic strain. The
characterization of the mitochondrial energetic metabolism in A. deanei and its isolated
symbiont was made by testing different complex inhibitors and an ionophore.
Oligomycin did not inhibit oxygen consumption in both strains, neither in symbiont
fractions. This result suggests a minor contribution of complex V to the ATP synthesis in
wild strain. The FCCP, proton ionophore, increased the O2 consumption in both strains,
however the aposymbiotic strain was more sensitive to its effects. Antimycin A and
cyanide, respectively
complexes III and IV inhibitors, completely abolish O 2
consumption of symbiont fractions and both strains, but the aposymbiotic protozoa was
more sensitive. TTFA, complex II inhibitor, partially blocks O 2 consumption, whereas
rotenone, complex I inhibitor, showed no effect in complex I. A. deanei genome present
sequences of these complex, but some important sequences was not found, as the
subunit sensible to rotenone of complex I. Our next goal is to explore the genome of A.
deanei in order to construct the protozoan metabolic network.
Supported: CAPES, FAPERJ, CNPQ, INCTEN.
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The tetraspanin CD63 is highly expressed by secretory granules in human blood
eosinophils
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Eosinophils, leukocytes of the innate immune system, with functions in allergic,
inflammatory and immunoregulatory responses, are able to release numerous proteins
from their secretory granules. These granules, also termed secondary or crystalline
granules, have a unique morphology and are considered a hallmark of eosinophils. The
tetraspanin CD63 (also known as LAMP-3) is associated with intracellular events
involved in eosinophil activation and mediator release. However, the ultrastructural
localization of CD63 in eosinophils is not well characterized. In this work, we used preembedding immunonanogold electron microscopy to ascertain the localization of CD63
within human eosinophils. Eosinophils were isolated from the blood of healthy donors
by negative selection, fixed with 4% of paraformaldehyde for 30 min, embedded in
molten 2% agar, frozen in liquid nitrogen and processed to pre-embedding
immunonanogold electron microscopy. Dense CD63 labeling was detected at granule
limiting membranes and even within granules with apparently mobilized contents. Small
pools of CD63 were also observed at cell surface. Control cells in which the primary
antibody was replaced by an irrelevant Ab were negative. Our results demonstrate that
CD63 is highly expressed in eosinophil secretory granules and can be used as a marker
for these organelles. This is important to understand mechanisms of eosinophil
secretion, a cellular process underlying pathological basis of allergic and other
eosinophil-associated inflammatory diseases. Experiments were approved by the Beth
Israel Deaconess Medical Center Committee on Clinical Investigation and informed
consent was obtained from all subjects. Supported by NIH (USA) and CNPq and Fapemig
(Brazil).
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Strigomonas culicis is a trypanosomatid that harbours a symbiotic bacterium in the
cytoplasm. Both partners maintain a mutualistic relationship, constituting an excellent
model for studying metabolic exchanges between the host and the symbiont, as well as,
the origin of organelles and cellular evolution. Here, we analysed the influence of the
endosymbiont on the mitochondrion function of its host, based on oxygen (O 2)
consumption capacity of wild type and aposymbiotic strains of S. culicis. Assays were
performed utilizing high resolution respirometry. Results showed that the respiratory
rate of wild type cells is three folds higher than aposymbiotic cells. In the presence of 3
μg/mL oligomycin, an inhibitor F1Fo-ATPsynthase, the O2 consumption of wild type cells
is reduced in 50%, while the aposymbiotic rate did not change. After titrations with
FCCP, a proton ionophore, the O2 consumption of both strains was increased, but
aposymbiont uncoupled cells attained higher rate, when compared to the aposymbiont
cell respiration, without oligomycin. The effect of 1 μM KCN, that targets complex IV,
inhibited almost completely the uncoupled oxygen consumption in both strains. The
complex I inhibitor, rotenone (20 μM), decreased in 50% the wild type cell respiration.
However, the effect of rotenone on aposymbiotic strain completely reduced the O 2
consumption. These results suggest that the endosymbiont can participate in the host
energy metabolism. Thus indicating that electron transport system and ATP synthesis
apparatus is probably distributed between both partners. This symbiotic association
may contribute to improve the flexibility and the energy conversion efficiency in these
trypanosomatids.

Key Word: Endosymbiont, energetic metabolism, oxygen consumption, trypanosomatid
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Aging affects different organs, tissues, and cell types in the same
organism in different ways; that is, the extent of age-associated alterations in structure
and function is site-specific. The effects of aging on the mammalian liver have not been
clearly resolved. There have been few comprehensive studies on liver morphology
during aging. Medicinal plants are used by the elderly population as alternative
medicine. Heteropterys tomentosa (Ht) is a Brazilian plant known for its antioxidant and
antibacterial activity. The objective of this study was to evaluate the potential
protection furnished by the Ht infusion in relation to aging on liver tissue of Wistar rats.
Fourteen animals aged 15 months were used. The control group (C) received water and
the experimental group Ht infusion, both by gavage. After 70 days of treatment, animals
were anesthetized and euthanized with ketamine and xylazine (80 and 5mg/kg). The
liver was fixed in Bouin, embedded in paraffin, sectioned and stained with hematoxylin
and eosin for histopathological and stereological analysis. The cytoplasmic and
sinusoidal proportion did not vary between the groups. There was a significant increase
in the proportion of nuclei in hepatocytes and Kuppfer cells in the group treated with
Ht. In the C group vacuolization of hepatocytes, ischemic areas, and inflammatory
infiltrates were observed. In the group Ht these same conditions were observed, but
they were somewhat reduced, compared to group C. These data suggest that treatment
with the infusion of Ht could, to some extent, protect the liver against the degenerative
effects of aging.
Ethical Approval 2177-1.
Financial support FAPESP and CAPES.
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Abstract:
The Antarctic continent is considered the most preserved area of the planet. Some of
the humankind impacts known at this time commonly tend to occur near Antarctic
scientific stations. Supported by this fact, this study aims to evaluate the liver and gills
histopathology in two different species of Antarctic fish.
Specimens
of Notothenia coriiceps (n=33) and Notothenia rossii (n=18) were collected at five
different points at Admiralty Bay, established as reference point the Brazilian Antarctic
Station Comandante Ferraz. For light-microscopic analysis, the samples were fixed in
Alfac, included in Paraplast Plus® and stained with Haematoxylin/Eosin. For transmission
electron microscopy, samples were fixed in Karnovisky, uranyl acetate 2% was used for
contrast blocks. After Epon-812 embedding samples were evaluated by transmission
electron microscope JEOL 1200EX II. For scanning electron microscopy, the tissues were
fixed in Karnovsky, transferred to a carbon dioxide critical point drying apparatus (BalTec CPD – 030), metallizing with gold at Balzers SCD – 030 and the analyzes were
examined by scanning electron microscope JEOL-JSM 6360 LV.In gills tissue, the
significant pathologies observed were hyperplasia, aneurism and desquamation. The
liver tissue significant alteration was necrosis.Pathologies occurrence in both tissues
were low and punctual. There were no significant differences between the capture
sites evaluated.Beneath a morphological standpoint, it may be concluded that the low
occurrence of pathologies do not affect the functionality of organs tissue analyzed,
making it difficult to establishing a correlation to the research stations present on the
site and fish such as N.rossii and N. coriiceps.
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Leishmaniasis are a parasitosis caused by organisms of the Leishmania genus which are
associated with significant rates of morbidity and mortality throughout the world.
Nowadays, the current chemotherapy is based in antimonials, amphotericin B and
pentamidine. In India, Germany and Colombia, miltefosine is the main choice to
treatment. However, there is an urgent need for safer and more efficacious drugs with
new parasite targets. An interesting approach in drug development is the combination
of different inhibitors with known cell effects on parasite forms. Both, trifluralin, a
dinitroaniline herbicide, and miltefosine have activity against protozoan parasites, but
with high IC50 and high cytotoxicity for host cells. In this work, we investigate the cellular
alterations caused by of TC95 treatment, a novel compound that combines trifluralin
and miltefosine molecules , against Leishmania amazonensis promastigotes during 12 h
of treatment. After treatment, the viability of promastigotes tretated with 2,3,4,5,8 and
10 µM of TC95 were intensily reduced. When observed by electron microscopy, cells
displayed profound shape alterations appearing rounded and swollen. The
mitochondrion is the main organelle affected, presenting an intense swelling with loss
of the matrix content and disorganization of the mitochondrial membranes. Other
cellular components were affected such as, Golgi complex, and nuclear chromatin. Lipid
bodies increased in number and structures typically found in autophagic process have
appeared. Taken together, these results indicate that TC95 affect essential organelles
which are important targets during the treatment with new and promising compounds
against Leishmania sp.
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Obesity and the associated metabolic pathologies are the most common and
detrimental metabolic diseases, affecting over 50% of the adult population. These
conditions are associated with a chronic inflammatory response characterized by
abnormal cytokine production and activation of inflammatory signaling pathways.
Recent evidences show angiogenesis process as a new therapeutic target for obesity
control. White adipose tissue depends on the new vessels formation, which may
occur via proliferation and differentiation of mature endothelial cells (ECs) from
endothelium or by endothelial progenitor cells (EPCs) from bone marrow,
which may incorporate into the vascular wall. Studies have shown that recruitment,
function and levels of EPCs are significantly reduced in adults obese, which has been
interpreted as an indicative of increased cardiovascular risk in these patients. We have
been investigating the impact of obesity and weight loss in the biological behavior of
EPCs in adolescents. Approximately 30 obese patients, adolescents, participated in a
weight reduction program, with regular monitoring of physical exercise, clinical
and nutritional assessment, and were compared to those from age-matched lean
individuals. Circulating EPC and EC levels were determined by flow cytometry using a
panel of cell surface markers: CD45(-), CD34(+), CD133(+), CD146(+) and CD45(-),
CD146(+), CD106(+), CD34(+). By a proliferation assay, we showed no difference in the
proliferative response of EPCs from these patients. This program is still running and the
data collected are still in analysis of blind samples. Together with other in vitro assays,
these data improve our knowledge of endothelial progenitors and their therapeutic
potential. Capes/FAPERJ/CNPq/SR-2
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Zaprionus indianus is a native drosophilid of the Afrotropical region which has recently
colonized the South American, spreading rapidly in various regions. The species Z.
indianus presents a wide geographical distribution while Z. sepsoides is restricted to
certain regions of Africa. This study analyzed some aspects of spermatogenesis of Z.
indianus and Z. sepsoides, based on the use of ultrastructural and cytogenetic techniques,
aiming identified reproductive features that may help us understand the difference of
invasive potential of these species The testes of Z. indianus are two coiled tubes with
about 5 mm, while Z sepsoides these tubes have about 1.0 mm in length each. The
diploid number of these species is 2n = 12 chromosomes. The heads of spermatozoa was
strongly marked by the AgNOR staining in both species. The ultrastructure revealed that
both species have the same flagellar ultrastructure. The axoneme has a ‘9+9+2’
arrangement: two pairs of central microtubules, nine peripheral doublet microtubules,
nine accessory microtubules and nine ‘spokes’. Next to axoneme two mitochondrial
derivatives were present, one larger than other. Moreover, cross section of sperms
showed the number of 64 spermatozoa per bundle in both species. These data indicate
that the axoneme morphology has been conserved in the evolution of Drosophila but for
this analysis was not possible to identify characteristics that may help explain the higher
invasive potential of Z. indianus in relation to Z. sepsoides.
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Spherulocytes are found in coelomic fluid and connective tissues of
echinoderms and characterized by a cytoplasm filled by spherules or vacuoles. Its
specific functions are debated and these cells are described participating in a wide
variety of roles such as defense, enzyme production and formation of extracellular
matrix. Cells with a similar morphology are observed in other invertebrates, from
Porifera to Ascidia, and are considered similar to vertebrate mast cells. The phylogenetic
position of the echinoderms near Chordata implies that studies with these cells could
provide new experimental models in tissue regeneration and stem cells recruitment. To
characterize the spherulocytes of H. grisea the coelomic fluid was collected and mixed
with an anticoagulation solution. Cytospins were prepared and stained with Mallory's
Trichrome or Toluidine Blue.
Two cell types were observed: Type 1 have spherules with strong affinity
to Acid Fuchsine but not to Toluidine Blue, suggesting a peptidic composition. Type 2 is
similar but larger, with affinity both to Methyl Blue and Light Green. It shows strong
metachromasy with Toluidine Blue, suggesting the presence of glycosaminoglycans
and/or proteoglycans and the participation in the production of extracellular matrix. In
Type 2 a sequence of differentiation was observed, evidenced by continuous variations
on spherule size and stain affinity. These structural and cytochemical changes are similar
to the degranulation process in vertebrate mast cells and could represent different
stages of glycosaminoglycans and core protein synthesis.
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The first moments of infection by protozoa of Leishmania genus occur in the host skin,
which is the primary organ involved in infection. Studies point to the possibility that
fibroblasts can represent a target cell in Leishmania infection due to their abundant
presence at the sites of parasite inoculation. In this work we characterized the by light
and electron microscopy and cytometry flow the interaction and the cellular response of
skin fibroblasts (SF) during the infection with L. (L.) amazonensis. The SF was obtained
from primary cultures of C57BL/6 mice embryos and infected with L. (L.) amazonensis
promastigotes forms. The analysis by light and electron microscopy revealed that L. (L.)
amazonensis promastigotes adheres to primary cultures of skin fibroblasts but without a
preferential orientation, adhered both by the posterior region from the promastigote
cell body as well as by the flagellum. After the first steps of infection, the promastigotes
initially localized in narrow parasitophorous vacuoles, convert to amastigotes, being
later on localized in larger vacuoles. Evaluation of the cellular response of SF showed
that these cells were able to respond in the first two hours of infection, with the
production of inflammatory mediators such as IL-12, IFN-gamma, iNOS and more
increases expression of MHC II. However, after the establishment of infection the
parasites were able to modulate this response, increasing the production of IL-4, IL-10
and TGF-beta, reducing the expression of MHC II and NO production, making of SF
an environment refuge to the survival of the parasite.
Support: CNPq, Faperj, IOC/Fiocruz.
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The pituitary gland of teleost fish has been investigated by presenting some peculiarities
unique to this taxon. In this study, we analyzed the distribution of adenohypophyseal
cells in Salminus brasiliensis, a Characiform species with great potential for aquaculture
in Brazil. Pituitaries were collected, fixed in Bouin and processed for histology. The
sections were stained by PAS, Mallory trichrome and lead Hematoxylin (HPb), or
submitted to immunohistochemistry by peroxidase with the primary antibodies antisalmon GH, PRL, SL, bFSH, bLH, anti-human ACTH and TSH. The pituitary showed two
regions, neurohypophysis (NH) and adenohypophysis (AH). The AH was subdivide in
three lobes. In rostralis pars distalis (RPD), adrenocorticotropic (ACTH) and prolactinic
cells (PRL) were detected. PRL were small erythrophilic cells, distributed for all RPD.
ACTH were cyanophylic cells stained by HPb, isolated or surrounding the branches of
NH. In proximalis pars distalis (PPD), gonadotropic (GTH), somatotropic (GH) and
tireotropic (TSH) cells were identified. GTH were large, strongly cyanophylic and PAS
positive cells. The performance of double immuhistochemistry revealed three
populations of GTH cells: one expressing LH, other expressing FSH, and a third
expressing both gonadotropins. GH were small, ellipsoid, erythrophil cells, distributed
isolated or in small groups. TSH were small, fusiform, strongly purple cells, and not
immunorreactive with anti-TSH. In pars intermedia (PI), melanotropic (MSH) and
somatolactin (SL) cells were identified. SL were large, polygonal, strongly cyanophylic,
slightly PAS positive cells, distributed particularly around the lobes delimited by the NH.
MSH were usually small, slightly cyanophylic cells, distributed randomly among the SL
cells.
-
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Rhipicephalus microplus embryos cells (BME26) were isolated approximately 30 years
ago and recently described. BME26 cells have glycogen inclusions, numerous
mitochondria and many vesicles of different acidification degrees dispersed in the
cytoplasm. Hydrogen peroxide is a commonly used chemical for cell damage induction
leading to cell death. The mammalian VERO cell line is reported as notably sensitive to
H2O2 exposure. We have previously used H2O2 to promote cell death in BME26, but
few cell morphology effects was observed. This suggested a potential H2O2 resistant
mechanism. BME26 cells were incubated with different concentrations of H2O2 (0.125
mM - 52.8 mM) for 24 hours, to 50% Lethal Dose (LD50) determination by cell viability
MTT assay. The LD50 for BME26 was calculated at 25.1 mM H2O2. Interestingly, all
VERO cells died with 2 mM H2O2. The possible contribution of cell culture medium is
also being investigated for both cell lines. Was evaluate the effect of H2O2 in time
course. BME26 cells were incubated with two concentrations of H2O2 (8.8 and 26.4
mM) for times differents (14, 24 and 48 hours). Showing that BME26 cells are dose-time
responsive. Double labeling in BME26 cells, with Hoechst 33342 and Propidium iodide
was performed to assess the loss of membrane integrity induced cell death. Further
studies on catalase activity and the presence of reactive oxygen species (ROS) during
H2O2 treatment in BME26 cells are on the way. This study may contribute to elucidate
how H2O2 resistance contributes for cell physiology and/or metabolism of BME26.
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Introduction. Fibrocytes are cells of hematopoietic origin that have a unique phenotype,
co-expressing leukocyte markers (CD45) and or progenitor cells (CD34) as well as
producing extracellular matrix proteins (Bucala et al, 1994). There are reports that
fibrocytes may have a crucial role in innate and adaptive immune response, as they
recognize multiple ligands of TLR-"Like" (Balmelli et al, 2007), produce cytokines and
express molecules necessary for antigen presentation (Chesney et al, 1997). Although
there are reports of involvement of fibrocytes in various disease (Grab et al, 1999;
Strieter & Gomperts, 2007; Bucala, 2010), nothing is known about their participation in
the immune response in leishmaniasis. Objective. To study the fibrocytes participation
in the infection and recognition of Leishmania (L.) amazonensis and, the MHC-II and
costimulatory molecules expression. Methods. Fibrocytes differentiated from peripheral
blood monocytes were cultured for 15 days and infected with Leishmania (L.)
amazonensis promastigotes. In times of 2, 6, 24 and 48 hours the cells were washed,
fixed and analysed for optical microscopy, transmission electron microscopy / scanning
and flow cytometry. Results. We observed that fibrocytes present high capacity
endocytic with elimination of the parasite in the first 24 hours of infection, taking
express MHC II, CD86 and CD-80, in addition of TLR-2 on its surface and early endosome
containing the parasite after this period. These data suggest that fibrocytes may
participate in the recognition and endocytosis of Leishmania (L.) amazonensis in the
early stages of infection, on antigen presentation and in forward the immune response.
Support: CNPq, Faperj, IOC/Fiocruz.
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Trypanosoma cruzi is the causative agent of Chagas disease, and has a complex life cycle
that alternates between a vertebrate and an invertebrate host. During the passage
through its hosts, the parasite undergoes severe morphological and biochemical
changes, which culminates in a complete reorganization of the nucleus. The T. cruzi
chromatin is also formed by DNA wrapped around one of two octamer consisting copies
of each histone (H2A, H2B, H3 and H4), plus H1 histone. When compared with other
eukaryotic histones T. cruzi sequences are highly divergent, especially when concerning
the sites of post-translational modifications (PTMs), known to act as important
regulators of several nuclear functions. Nevertheless, we have found previously that
histone H4 is modified by acetylation in T. cruzi. To further understand the role of this
modifications in this study, we generated parasites expressing the wild type or mutated
forms of histone H4 by replacing residues of lysine K4, K10 K14 by an arginine residue.
All these mutated proteins are delivered to the nucleus and associate with the
chromatin. However, K4R and K10R showed a diminished association of the histone H4
with the nucleosomes. K4R redistributes in the chromatin and does not interfere with
cell growth. In contrast, K10R and K14R mutants replace the endogenous histones and
affect growth. These results indicate unique requirement for each lysine residue
modification in this cell.
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Trypanosoma cruzi is a protozoan parasite that causes Chagas disease, an endemic
infection in South America. To adapt to different host environments, T. cruzi undergoes
a series of cellular transformations. When the epimastigote form that corresponds to
the parasite stage growing in the insect vector is submitted to nutritional stress it
differentiates into infective metacyclic-trypomastigotes, which display much less
translational activity. We have recently demonstrated that induction of this process is
dependent on the phosphorylation of the alpha subunit of the translation initiation
factor 2 (eIF2alpha), by causing a transient protein synthesis arrest. Three eIF2alpha
kinases were found In T. cruzi, TceIF2-K1, -K2 and -K3 with similar homologs in other
eukaryotes. To further understand how eiF2alpha phosphorylation induces
differentiations, we develop specific antibodies to TceIF2K2 and showed that it is mainly
localized in the reservosomes, organelles that are storage vesicles containing nutrients
and proteins of epimastigotes. Upon cell starvation TceIF2K2 cellular localization
disperses into the cytosol while reservosomes are consumed, until its complete
disappearance in metacyclic-trypomastigotes, which still express large amounts of the
enzyme. These results suggest that TceIFK2 could be activated in response of nutrient
consumption arresting protein synthesis in metacyclic trypomastigotes.
Supported by Fapesp and CNPq.
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Loxosceles spiders’ venom is composed by a complex mixture of biologically active
components, with the predominance of low molecular mass molecules (3-45kDa).
Transcriptome analysis of the Loxosceles intermedia venomous gland revealed ESTs with
similarity to LiTx peptides, previously described. Sequences related to LiTx3 isoform
were the most abundant: they represent about 13.9% of all ESTs and comprise 32% of
toxin-encoding messengers. Such peptides are grouped in ICK (Inhibitor Cystine Knot)
family, which are single chain molecules with low molecular weight (3-10 kDa). Due to
its high number of cysteine residues, ICK peptides form intramolecular disulfide bridges.
This study aimed cloning and expression of a LiTx3 peptide isoform as well as the
production of specific hyperimmune serum for immunoassays. The corresponding cDNA
was amplified by PCR using specific primers containing restriction sites for XhoI and
BamHI enzymes, ligated in pET-14b vector and transformed in E. coli AD494(DE3). The
peptide was expressed by IPTG induction during 4 hours at 30oC and purified by affinity
chromatography in Ni-NTA resin. Polyclonal antibodies to the recombinant peptide were
produced in rabbits and were able to specifically recognize both purified recombinant
peptide and native form present in the venom. However, the serum did not show crossreactivity with L. gaucho and L. laeta venoms. ICK recombinant peptide and its
antiserum will be used as biotools in biological activity assays to investigate their
potential biotechnological applications.

Loxosceles spiders’ venom is composed by a complex mixture of biologically active
components, with the predominance of low molecular mass molecules (3-45kDa).
Transcriptome analysis of the Loxosceles intermedia venomous gland revealed ESTs with
similarity to LiTx peptides, previously described. Sequences related to LiTx3 isoform
were the most abundant: they represent about 13.9% of all ESTs and comprise 32% of
toxin-encoding messengers. Such peptides are grouped in ICK (Inhibitor Cystine Knot)
family, which are single chain molecules with low molecular weight (3-10 kDa). Due to
its high number of cysteine residues, ICK peptides form intramolecular disulfide bridges.
This study aimed cloning and expression of a LiTx3 peptide isoform as well as the
production of specific hyperimmune serum for immunoassays. The corresponding cDNA
was amplified by PCR using specific primers containing restriction sites for XhoI and
BamHI enzymes, ligated in pET-14b vector and transformed in E. coli AD494(DE3). The
peptide was expressed by IPTG induction during 4 hours at 30 oC and purified by affinity
chromatography in Ni-NTA resin. Polyclonal antibodies to the recombinant peptide were
produced in rabbits and were able to specifically recognize both purified recombinant
peptide and native form present in the venom. However, the serum did not show crossreactivity with L. gaucho and L. laeta venoms. ICK recombinant peptide and its
antiserum will be used as biotools in biological activity assays to investigate their
potential biotechnological applications.
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Thyroid Hormone (T3) Modulates the Enteric Glia

Background Clusterin is a multifunctional protein, with proposed functions on
neurological disorders, lipid transport, complement function and tissue remodeling. Its
gene codes different transcripts, and there are a different isoforms of the protein found
in cytoplasm, nucleus and secreted. Some papers proposed a relationship between
nuclear translocation of clusterin and apoptosis in prostate. It has also been
demonstrated that TGFb promotes clusterin translocation to the nucleus in HepG2 and
CCL64 cells simultaneously to apoptosis induction.
Aims Our goal is to examine whether TGFb could induce clusterin nuclear translocation
in prostate cells RWPE-1, DU145 and PC3.
Methods E.coli was transformed with a commercial clone of GFP-tagged clusterin. The
clone was recovered by miniprep, sequenced and than used to constitutively transfect
RWPE-1 cells. Transfected cells were treated with TGFb for time-lapse microscopy.
DU145 and PC3 cells have also been treated with TGFb and submitted to ICQ against
clusterin.
Results The sequenced miniprep confirmed the identity of transformed clone. Timelapse microscopy demonstrated that clusterin was found in cytoplasm and nucleus of
RWPE-1 cells. Just before mitosis clusterin was totally concentrated in perinuclear
space. ICQ showed that clusterin was found in nucleus of DU145 and PC3 cells
independently of TGFb stimulation.
Conclusion Clusterin coexists in nucleus and cytoplasm of RWPE-1, DU145 and PC3 cells,
and nuclear location in DU145 and PC3 is independent of exogenous TGFb. Further
experiments will explore these events. Thanks to FAPESP, INCT-INFABiC and CNPq for
supporting this project.
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the parotoid gland of a Brazilian toad (Rhinella icterica)
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Rodlet cells have thick capsule of fibrillar origin with the presence cytoplasmic
granules described as club-shaped sac which contain a central core of highly
electron dense material with less dense material surrounding it. It express S100
proteins that are involved in regulation of transcription factors, Ca ++
homeostasis, protein phosphorylation, cell growth and differentiation, and in
inflammatory response Several studies have evaluated a possible occurrence of
this cell as a biomarker of environmental impact in teleost fishes exposed to
stressors. However no data is available in the literature for the curimba
(Prochilodus argenteus). It is an endemic species of São Francisco River and
represents more than 50% of all fish catched in the region of Três Marias, where
environmental conditions have caused negative effects on the species'
reproduction. In order to evaluate rodlet cells from P argenteus their fine
structure and S100 expression assays were carried out using routine
transmission electron microscopy and immunocitochemistry techniques. Gill
rodlet cells ultrastructure were observed at several development stages
distinguished by capsule thickness and the chromatin condensation more
developed in cells near to the epithelium. The most labeled S100 rodlet cells
were found in same localization. The S100 expression possibly indicates their
mature stage due to their capsule contraction and granules secretion. This data
suggests that mature rodlet cells near the epithelium surface could be
metabolically more responsive in P. argenteus gill epithelium. These data display
that S100 expression in rodlet cells of P argenteus gill epithelium must be
considered for application in environmental studies.
Financial Support: FAPEMIG and CAPES.
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The enteric nervous system (ENS) contains two ganglionated plexuses, the submucous
plexus and the myenteric plexus, both primarily composed by neurons and glial cells.
Studies suggest that enteric glial (EG) cells play an important role in the maintenance of
gastrointestinal (GI) functions, but their role in diseases remains unknown. Thyroid
hormone (T3) has been shown to interact with the GI tract by regulating its functional
activity. It is also known that T3 modulates GFAP expression in astrocytes in the central
nervous system (CNS). The effect of T3 on EG cells, nevertheless, has not been described
so far. Our goal was to study the effect of T3 on the EG modulation by GFAP expression.
EG cells were obtained from 2-3 months old Swiss mice. The myenteric plexus was
dissected and submitted to in vitro studies. To confirm that EG cells in culture came
from glia, we evaluated the expression the glial cell markers GFAP and GLAST by
immunocytochemistry (ICC). Incubation of EG cells with increasing concentrations of T3
induces an increased expression of GFAP as revealed by ICC and western blot analysis. In
parallel, we have induced hypothyroidism in mice and analyzed the expression of GFAP
in the myenteric plexus. In hypothyroid mice, we have observed a major disruption of
the morphologic ultrastructure of the myenteric plexus, followed by an increased
expression of GFAP. These data suggest that T3 modulates the GFAP expression in
enteric glial cells, with morphological consequences to the enteric tissue.
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Bufonids have paired parotoid glands, a specialized region of the integument, involved
in the production and storage of a creamy secretion that is toxic to most animals. The
parotoid gland is composed of three types of exocrine glands, i.e., the small and large
granular glands, and the mixed glands. The large granular glands exhibit large alveolus
filled with a heterogeneous intake, being composed of a mixture of different substances
such as peptides, proteins, steroids, alkaloids, and biogenic amines. Besides its protein
content, our previous studies about the parotoid gland of Rhinella icterica have shown
that secretory product exhibit alcianophilic reaction, indicating the presence of acid and
sulfated glycoconjugates. In order to identify the glycoconjugates in the parotoid gland
of R. icterica, adult bufonids were collected and their parotoid glands were removed
and frozen. For biochemical study, after removal of the secretion of the large alveoli, it
was dehydrated with anhydrous acetone. Glycoconjugates of the parotoid gland
secretion was applied to Mono-Q FPLC column and analyzed by agarose gel
eletrophoresis. Although previous study revealed that dermatan sulfate and hyaluronan
occur in the integument of the dorsal and ventral integument of R. icterica, these
preliminary results indicated one polydisperse band sensitive to chase AC and to chase
ABC, suggesting the presence of a glycoconjugate similar to chondroitin sulfate . Its
identification in non mammalian tissues can represent a new perspective in order to
elucidate new roles for chondroitin sulfate proteoglycans. However, further analysis is
important to characterize this glycoconjugate type.
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The 5-hydroxy-2-hydroxymethyl-γ-pyrone (HMP) is a secondary metabolite isolated
from Aspergillus fungi that has demonstrated skin-whitening, antioxidant and antitumor properties amongst others. However, limited information is available regarding
its effects on macrophages, the major cell involved in cell defense. The aim of the
present study was to analyze whether HMP affects functional properties related to
macrophage activation, such as phagocytosis and spreading ability over a substrate.
Results revealed that treatment of murine peritoneal macrophages with 50 mcg/mL
HMP for one hour induced both morphological and physiological alterations in cells.
Immunofluorescence and light microscopy revealed enhanced cell spreading and an
increase in cell surface exposure, associated with a rearrangement of microtubules,
actin filaments and intermediate filaments. HMP also potentiated phagocytosis by
macrophages, as demonstrated by the increase in phagocytic activity towards yeast,
when compared to untreated cells and was also determinate that macrophages
vacuoles fuses with lisossomes when analyzed by acid phosphatase reaction for
transmission electron microscopy. HMP increased the production of reactive species of
oxygen (ROS), but not nitric oxide (NO) production. Three tests were used to access cell
viability; methyl tetrazolium (MTT), neutral red uptake (NR) and propidium iodide
exclusion test (PI). Assays revealed that macrophages maintain their viability following
HMP treatment. Results indicate that HMP can modulate macrophage activation
through cytoskeleton rearrangement, increase cell surface exposure, enhance the
phagocytic process and ROS production. Therefore, the present study reveals a novel
function for HMP as a macrophage activator.
The experiments performed in this study were conducted in compliance with current
Brazilian animal protection laws (CEPAE/ICB/UFPA – grant number BIO001-09)
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Evaluation of leishmanicidal activity of Rhizophora mangle on Leishmania major
Krísia Emanuelle Ferreira da Silva, Erwelly Barros de Oliveira, Marllon Alex Nascimento
Santana, Paulo Henrique Cavalcanti de Araújo, Antônio Fernando Morais de Oliveira ,
Paloma Lys de Medeiros, Eliete Cavalcanti da Silva, Jeymesson Raphael Cardoso Vieira.
Background: Cutaneous leishmaniasis is an antropozoonotic disease and it is caused by
different protozoa of the genus Leishmania. Rhizophora mangle, popularly known as
mangue-sapateiro, is one of the most common species in Brazilian mangrove. Aims: To
evaluate the leishmanicidal activity in vitro of aqueous extracts of leaves, stalk and root
of Rhizophora mangle on Leishmania major. Methods: The parasites as promastigote
(Leishmania major) were cultured in LIT medium supplemented with 10% fetal bovine
serum, 0.2% hemin and antibiotics (streptomycin and penicillin) at 26°C. The parasites
were distributed in plates of 96 wells in a concentration of 1x106 parasites/mL. Aqueous
extracts of R. mangle were dissolved in DMSO and added to the plates at concentrations
of 400 to 0.78 g/mL in serial dilution to obtain the IC50. The test was performed in
triplicate, and DMSO and LIT mediums were used as negative controls. After incubation
of 72 hours in an oven, it was added MTT (25L) in each well (5mg/mL). After 4h of
incubation (37°C) the MTT was removed and added DMSO (100L). The absorbance was
determined by the spectrophotometer (585nm). The statistical analysis was realized by
the Kruskal-Wallis test followed by Dunn’s Method. Results: In all concentrations of
aqueous extracts of R. Mangle, the number of parasites increased over the negative
controls. Extract of leaves showed difference statically significant in concentrations of
12.5 and 6.25g/mL with p≤0,001. Conclusions: The aqueous extracts of R. mangle did
not show leishmanicidal activity against promastigote of L. major, but an increase in the
number of parasites, it suggests studies with mitogenic activities.
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The species Curvularia pallescens is a melanin and entophytic fungi that occasionally
causes a variety of human infections. Nowadays, there are some studies about antifungi
effects of bioproducts which have low toxicity. The hydroxy-2-hydroxymethyl-γ-pyrone
(HMP) is a secondary metabolite synthesized by some species of fungi from Aspergillus
genera. The HMP has several applications mainly as tyrosinase inhibitor, enzyme that
works in biosynthetic pathway for melanin formation in various mammalian and fungi
cells. This study evaluated the HMP effect in C. pallescens morphology cultivated and
treated with 25, 50, 100 e 200 mcg/ml of HMP. The morphological analysis by optical
microscopy and scanning electron microscopy of treated cells showed accumulation of
many cytoplasmic vesicles like lipid droplets as well external vesicles. In addition, it was
showed conidia became wilted after HMP treatment. These results suggested HMP
caused many morphological alterations in C. pallescens that could be involved in fungi
death. Further studies are needed to identify the mechanisms that induce these
alterations.
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ABSTRACT
Immunoglobulin superfamily proteins are essential for the regulation of early
developmental events. In mammals, immunoglobulin-like molecules Neph1, Neph2 and
Neph3 show high similarity to Roughest (Rst) and Kin-of-irre (Kirre) proteins of D.
melanogaster, and are part of the urine filtration apparatus in the slit diaphragm of
kidney glomerular podocytes. Both in mice and humans, their absence can cause
proteinuria, congenital nephrotic syndrome and perinatal death. Here we report the
identification and preliminary characterization of two members of the Rst-Neph family
genes, chkNeph1 and chkNeph2, their partial isolation and their expression pattern in
different chicken organs. RT-PCR and Northern Blot analyses of chkNeph1 expression in
adult tissues showed it to be present in heart, kidney, testis, ovarium, retina and
pancreas, while in embryos, this gene begins to be expressed in HH-22 developmental
stage in nervous system. ChkNeph2 is expressed in adults in heart, liver, kidney, testis,
brain and retina and its expression starts at about HH-24 stage of development. These
results contribute to a better understanding of the molecular evolution and functional
divergence of genes that code for immunoglobulin proteins.
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Neutrophils are phagocytic cells from the innate immune system with developed
mechanisms for intracellular digestion of phatogens, immune complexes and cell debris.
The search for drugs at low doses, with low cytotoxicity, which stimulate microbicidal
response of phagocytic cells and that is still capable of destroying an intracellular
microorganism is constant. The 5-hydroxy-2-hydroxymethyl-gamma-pyrone (HMP) is a
secondary metabolite synthesized by some species of fungi from Aspergillus, Penicillium
and Acetobacter genera. The HMP has several applications, being used as a food
additive, antioxidant, antitumor agent and macrophage activator. Thus, this study
evaluated the in vitro effect of HMP in viability and morphology of human neutrophils.
Human peripheral leucocytes were obtained from blood bag donated from Fundation
Hemocenter of Para State. Cells isolation was performed using HISTOPAQUE® 1077density-gradient. Neutrophils were treated for 1 hour with 50 and 100 μg/mL of HMP.
Cytometric analysis was performed for measurement of neutrophils viability by
Mitochondrial Membrane Potential Detection Kit (JC-1) and Propidium Iodide (PI)
exclusion test. In addition, the viability test using neutral red uptake showed that HMP
has no citotoxicity effect on human neutrophils when treated with 50 and 100 μg/mL of
HMP. The morphological analysis by optical microscopy and electron microscopy of
treated neutrophils showed extensive lamellipodia formation, pseudopodia extention,
high spreading ability and increase of cell volume, features that are often observed in
activating cells. These results demonstrate that HMP promoted several morphological
changes that suggest cell activation without cell injury.
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The 5-hydroxy-2- hydroxymethyl-gamma-pyrone (HMP) is a secondary metabolite
synthesized by some species of fungi from Aspergillus, Penicillium and Acetobacter
genera. The HMP has several applications, being used as antioxidant, tyrosinase
inhibitor, protective agent against radiation and antitumor. Recently, it was also shown
that this metabolite acts as a macrophage activator. However, the effect of HMP in
human monocytes is unknown. Thus, the aim of this study was to evaluate the effects of
HMP on the cell viability and differentiation of human blood monocytes in vitro. Human
peripheral leucocytes were obtained from blood bag donated from Fundation
Hemocenter of Para State. Cell isolation was performed using HISTOPAQUE® 1077density-gradient. Monocytes were treated for 24, 48 and 72 hours with 50 and 100
μg/mL of HMP. The ultrastructural analysis of treated monocytes showed spreading
ability, high number of cytoplasmatic projections and vacuoles, features that are often
observed in activating cells. Immunofluorescence analysis of the expression of surface
protein specific for the macrophage (F4/80), demonstrated that human monocytes
treated with 50 and 100 μg/mL for 48 and 72h showed the similar pattern of expression
of proteins to that of human monocytes differentiated by macrophage colonystimulating factor (M-CFS). The viability test using Mitochondrial Membrane Potential
Detection Kit (JC-1), tetrazolium-dye (MTT) colorimetric method and neutral red uptake
showed that HMP has no citotoxicity effect on human monocytes when treated with 50
and 100 μg/mL of HMP. These results demonstrate a new role for HMP as an
immunomodulator agent, inducing the differentiation of monocytes into macrophages.
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The water soluble fraction (WSF) of petroleum is a complex mixture that contains
polycyclic aromatics hydrocarbons (PAHs), phenols and heterocyclic compounds.
Polycyclic aromatic hydrocarbons (PAHs) are ubiquitous in the environment and
considered harmful to aquatic organisms. The aim of this study was to evaluate the
histopathological effects in beijupirá (Rachycentron canadum), marine fish, exposed to
WSF of petroleum. The acute toxicity test was conducted with fish exposed for 5 days to
sublethal concentration of WSF (0,3 ppm), plus one control group. At the end of the
experiments, the animals were anesthetized with 2% benzocaine and their lengths and
weight were measured. The liver and gills from each fish was dissected out and fixed in
McDowell's solution. Posteriorly were embedded in Paraplast, thin sectioned and
stained with hematoxylin-eosin (H&E). The area of the gills and liver were measured
with a specific program, Image J, from the National Institute of Health. Several
alterations in the gills of fish exposed to the WSF were observed: aneurysms, lamellar
fusions, and cell hypertrophy. Liver histological alterations were also observed, with
cytoplasmic vacuolization of hepatocytes, hyperemia of the hepatic vessels and nuclear.
The gills and liver become target organs for the action of pollutants in the aquatic
environment and may present several levels of biological organization, including
structural changes and physiological dysfunctions. Acknowledgements: FAPESP
(2011/18220-1).
Ethical Committee for use of Animals in Research: Protocol: 124-CEUA
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American Tegumentary Leishmaniasis (ATL) is an infectious disease with high incidence
in Amazon region. The specie Leishmania (V.) braziliensis is the main etiologic agent of
ATL, and can develop the cutaneous or mucocutaneous forms of the diseases. Lipid
droplets (LD) are emerging as highly dynamic organelles and little is known about the
relation between the Leishmania and the LD. The present work analyzed the presence
and composition of LD in two strains of L. braziliensis promastigotes, M17593
(tegumentary-T) and M17323 (mucocutaneous-MC) in early stationary phase of the
grown. We identified the LD by transmission electron microscopy (TEM) with the
osmium-imidazole cytochemistry and quantified distribution in the cytoplasm of the
parasites, counting approximately 70 cells of each strain. To composition analysis, the
total lipids were extracted and was performed the gravimetric analysis. The separation
of the neutral lipids was done by high-perfomance thin-layer chromatography (HPTLC)
followed by quantitative densitometry on the plate. We could observe by TEM that T
strain had many LD of small size than MC strain. The quantity of neutral lipids in T strain
was 3.46 mg, whereas in MC strain was 0.8 mg. The T strain had high quantities of
cholesterol, diacylglicerol and ergosterol, and MC strain had high quantities of
triacylglicerol. The presence of LD can be related with parasite energetic necessities
during the stationary growth, when the parasite presents the higher capacity of
infection, and the difference of neutral lipids among strains may influence in the clinical
manifestations.
Keywords: ATL, L. (V.) braziliensis, lipid droplets
Supported by Supported by CAPES, CNPq/UFPa, CNPq/MCT/CT-INFRA/CT-PETRO
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α6β1 integrin is relevant in the formation and survival of differentiated 3D acini of
salivary glands cells: implications in Sjögren’s syndrome.
Urra H, Denisse S, Cortés J, Bahamondes V, Castro I, Barrera MJ, Aguilera S, Molina C,
Leyton C, Alliende C, González S, and González MJ. ICBM Facultad de Medicina
Universidad de Chile (hery.urra@gmail.com)
Background: Sjögren syndrome (SS) is an autoimmune disease associated with
dysfunction of the exocrine glands, especially salivary and lachrymal glands. Previous
work from our laboratory demonstrates a down-regulation of active α6β1 integrin in SSpatients salivary glands; however the impact of this integrin in the pathogenesis of SS is
unknown.
Aim: To evaluate if the loss of α6β1 integrin is associated with the disorganization and
cell death of acini of salivary gland cells.
Methods: Human salivary gland (HSG) cells were grown on Matrigel and differentiated.
The effect of α6β1 integrin on secretion, survival, morphology and adhesion was
evaluated by indirect immunofluorescence and cell adhesion assays using specific
shRNA knockdown and a blocking antibody.
Results: Our results demonstrate that the integrin knockdown or blockade induces the
disorganization of the 3D acinar structure, associated with decreased secretion of
amylase and loose of adhesion to the substrate. Additionally, an increase of active
caspase-3 was observed, indicating induction apoptotic cell death.
Conclusions: Our data support the hypothesis that α6β1 integrin is important for the
organization and survival of 3D acini of salivary cells. The culture of HSG cells on
matrigel and downregulation of activity or expression of α6β1 integrin recapitulates
several changes observed in SS-patients. This study reveals a novel mechanism of α6β1
integrin in the pathogenesis of Sjögren’s syndrome.
Founding support: FONDECYT 1080006, 1120062 (MJG, SA, CM, SG) and CONICYT (HU)
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Further studies of the in situ cell structure of cells and tissues with the atomic force
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Cell structure has been extensively analyzed by light and electron microscopy. However,
because of the relatively recent development of atomic force microscopy, few studies
on the same matter have been performed. We have been using an approach including
preparation of samples as for transmission electron microscopy and then observing
semithin sections with atomic force microscopy working either by contact or
intermittent modes. Results include the visualization of cell nuclei and nucleoli, nuclear
pores and chromatin as well as nuclear particles known as Lacandonia granules. Here we
present further studies using the same approach. Samples of different plants
as Lacandonia schismatica, Allium cepa and Ginkgo biloba were used. Moreover, human
cell lines and rat thymus were also prepared. Different phases resolved by vertical
resolution in A. cepa nucleoli are reported. In thymus, different cell type have been
identified by the visualization of compact chromatin. These results indicate that more
resolution studies will be performed at the vertical nanoscale (supported by UNAMDGAPA PAPIME PE211412).
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Melanopsin activates clock genes in zebrafish cells
Bruno Cesar Ribeiro Ramos, Maria Nathália de Carvalho Magalhães Moraes, Leonardo
Henrique Ribeiro Graciani de Lima, Ana Maria de Lauro Castrucci
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Brazil.

Objectives:To identify novel activities of acid (APA), basic (APB), neutral puromycin
insensitive (APM) and sensitive (PSA), methionyl (MetAP) and dipeptidyl-IV (DPPIV) in
addition to cystyl (CAP)/leucyl (LAP/IRAP) aminopeptidases in membrane (MF) and in
high (HDM) and low (LDM) density microsomal fractions from abdominal adipocytes in a
model of obesity provided by the monosodium glutamate neonatal administration in
rats.
Methods:Peptidase activities (pmoles substrate hydrolysed/min/mg protein) quantified
by fluorometry using β-naphthylamide derivative substrates.
Results:Vmax:
APM>LAP/IRAP>MetAP>APB>PSA>CAP>DPPIV>APA.
Affinity:
APA>DPPIV>PSA>MetAP>LAP/IRAP>APM>CAP>APB.
Efficiency:
APM>PSA>MetAP>LAP/IRAP>APA>DPPIV>APB>CAP. Obese (H) presented higher APAHDM, APA-LDM, APM-LDM and PSA-LDM, and lower APA-MF, APM-MF, CAP-MF and
DPPIV-MF than controls (C). Comparison among % activities in each fraction (ANOVA
p<0.0001; Tukey-Kramer p<0.05, different letters) and between C and H for each activity
in each fraction (unpaired two-side Student’s t-test p<0.05, asterisk) showed: APA-MF
C=17±2ab, H=18±3b; APA-HDM C=14±1a, H=22±2*; APA-LDM C=8±1a, H=9±1ac; APB-MF
C=3±0.9a, H=8±1b*; APB-HDM C=H=0; APB-LDM C=28±7b, H=10±2ac; APM-MF C=23±0.7b,
H=22±2ab; APM-HDM C=8±4a, H=18±12; APM-LDM C=26±7b, H=41±7b; CAP-MF C=23±6b,
H=5±0.3b*; CAP-HDM C=4±1a, H=6±1; CAP-LDM C=2±0.3a, H=0; DPPIV-MF C=14±1ab,
H=3±0.2b*; DPPIV-HDM C=10±2a, H=8±0.8; DPPIV-LDM C=7±2a, H=2±1a*; LAP/IRAP-MF
C=H=0; LAP/IRAP-HDM C=H=0; LAP/IRAP-LDM C=8±3a, H=2±1a; MetAP-MF C=19±5b,
H=43±10a; MetAP-HDM C=43±10b, H=20±1; MetAP-LDM C=17±6ab, H=12±3a; PSA-MF
C=H=0; PSA-HDM C=21±6a, H=26±5; PSA-LDM C=3±1a, H=23±8c*.
Conclusion:Data show for the first time a diversified profile of activities of APA, APB,
APM, CAP, DPPIV, MetAP and PSA in addition to LAP/IRAP in different subcellular
compartments of the adipocyte from abdominal fat with different patterns of
distribution between obese and control rats, suggesting a role of these adipocyte
aminopeptidases in MSG-obesity. FAPESP/CNPq/Capes

Melanopsin is a photopigment found in the retina of all classes of vertebrates and it is
related to mammalian photoentrainment of circadian rhythms. Despite of being found
in all classes of vertebrates, this photopigment shows greater homology with
invertebrate opsins (rhabdomeric photoreceptors). Up to now, all the literature data
suggest that melanopsin acts through phospholipase C (PLC) pathway, as demonstrated
for rhabdomeric photoreceptors. The zebrafish Danio rerio ZEM-2S cell line is an ideal
model for phototransduction studies. We have previously shown that this cell line is
responsive to light stimuli, and exhibits rhythmic Clock, Per1 and Cry1b gene expression.
Now we aim to investigate the signaling pathway that leads to photosensitivty, as well
as the clock genes entrainment placing melanopsin as the putative photoreceptor opsin.
To test our hypothesis cells were stimulated with blue light (450-475nm) in the presence
and absence of PLC pathway inhibitors. Our results show that Per1 and Cry1b
expression is initiated by melanopsin and involves the activation of PLC, rise in
intracellular calcium and activation of PKC in ZEM-2S cells. In addition we demonstrate
that this classic signaling pathway crosstalks to and activates the NO/NOS pathway,
strongly suggesting that the activation of clock genes may be under control of NO
posttranslational modifications.
Financial support: CAPES, CNPq and FAPESP
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Histopathological changes in the gills of Arapaima gigas after baths in formaldehyde
solution
Authors: José Carlos Nunes Raulino1, Sanny Maria de Andrade-Porto2, Luciana Arruda
Dinóla de Oliveira2, Jose Celso de Oliveira Malta3, Cleverson Agner Ramos1
Institution: 1-Universidade Federal do Amazonas, 2-Universidade Nilton Lins, 3-Instituto
Nacional de Pesquisas da Amazônia
The Pirarucu, Arapaima gigas, has a great interest in aquaculture systems and better
method for handle this specie can improve the production. There are several techniques
for control of parasites and bacterial infestations and the most common technique is
bathing the animal in formaldehyde. Therefore, the goal of this study was to investigate
the effect of formaldehyde under different concentrations in therapeutically baths. For
this study was acquired animals having almost 6g and acclimated at International
Institute of Amazonian Research (INPA). The animals were split in groups and bath at
the following formaldehyde concentrations (g/L): 0.02, 0.04, 0.06, 0.08 and 0.10. The
control group was bathed in well water. After 10 minutes of bath the animals were
sacrificed and the gills were removed and fixed in buffered GTA. The samples were
embedding in historesin and sections (3µm) were obtained. Under light microscopy, at
slides observed the histopathological changes were analyzed and the level of
hitopathological alterations were determinated by calculating the medium value of
alteration and the manifestation index. On the samples observed at the control group
the common histopathological features observed were Hypertrophy of the lamellar
epithelium, aneurysm and epithelial lamellar rupture with hemorrhage. At 0.02g/L the
animal showed the same histophatologies as the control group but with lower
frequency. At 0.04g/L were observed fusion of lammelae that was not observed in
previous groups. On the groups bathed with high concentration of formaldehyde was
observed Epithelial hyperplasia, Lamellar Aneurysm and Epithelial Rupture with
hemorrhage. Although gill changes were found in all animals used in this experiment,
mostly were considered in a low level and were specific to lamellae which indicates the
non-impairment of the normal functions of these organs.
Keywords: Gill, Aquaculture, Fish, Cell-histopathology
Area: Cell Biology
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Mucous cells in gills of Arapaima gigas exposed to white and black Waters and its
influence on fish homeostasis
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Affonso2, Oscar Tadeu Ferreira da Costa1, Wallice Luiz Paxiúba Duncan1, Marisa Narciso
Fernandes3, Cleverson Agner Ramos1
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It was performed an investigation on the kind of mucous substance produced and the
type of mucous cell as the changes on the density. Mucous cells are morpho-physiologic
related and are involved in osmoregulatory process in fish specially when exposed to
waters with ions changes like those found in the rivers of Amazon basin. It was
investigate these changes in the gills of Arapaima gigas, the pirarucu, a fish that shows
changes in the gill structure during its development. Two groups were selected, one
with large animals (2000g) and other with small ones (200g) and they have a
differentiated gill structure between each other. Each group was exposed was exposed
to Amazonian white water from Solimões river, acidified black water from Negro river
and as control group was used well water form aclimatation. After seven days of
exposure the animals were sacrificed and the gills were collected. These samples were
washed and fixed in buffered GTA embed in historesin and slices of 3mμ were obtained.
The mucous cells containing different substances were identified by PAS method and
alcian blue method at 2.5 pH. The obtained slides were observed at light microscopy in
20 random fields and the results were expressed as medium a standard error. The
statistical assays were performed by SigmaPlot 11.0 software. It was observed changes
on mucous cells density in fish exposed to white waters and black waters. There were
differences to despite the mucous substance secreted. The mucous secreted by fish
seem to play a role in the way those fish can handle the changes in the environments,
white or black waters. The mucous can restrain ions and contribute to its exchange
between internal and external environments. Was observes as well that fish exposed to
black waters shows lower values witch can bring an advantage to ion absorption. Since
large fish shows modified gills, adapted to ion exchange instead to gas exchange, the
mucous secretion in these fish are ion regulation related.
Keywords: Mucous-cells, Pirarucu, Amazonian-waters
Area: Cell Biology
Financial Support: FAPEAM, CNPq
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B- CELL BIOLOGY AND CANCER
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Ca2+ signals in the nucleus have been demonstrated to play a crucial role in cancer cells
proliferation. The aim of this study was to develop an in vitro protocol that simulated
head and neck radiotherapy and investigate whether nuclear Ca2+ buffering could
enhance the antitumor effect of cumulative X-rays therapy in fractioned doses on
Human Squamous Cell Carcinoma. For these purposes A431 cell line was submitted to
10Gy cumulative X-rays therapy alone (XRCd10Gy) or in association with nuclear Ca2+
buffering protocol (Ca2+n). Cell cycle analysis, proliferation assay, quantification of
nuclear/mitochondrial DNA lesions, ADAM-17, EGFR expression and survival fraction
were investigated. Our model provided uniform irradiations to monolayer cells,
minimizing uncertainties since independent of the flasks position inside irradiation field,
all flasks received 100±2% of the total calculated dose. We found that XRCd10Gy
induced only 4.3±0.3% of cell death (SubG1), indicating radioresistance. Upon Ca2+n
buffering, A431 cell proliferation decreased significantly as compared to control. Cell
cycle analysis showed that association of Ca2+n buffering with XRCd10Gy increased the
percentage of A431 cells at G2/M (35.7±2.5%) with no apparent nuclear/mitochondrial
DNA damages. Nonetheless, Ca2+n buffering prevented the increase in ADAM-17
expression and EGFR activation induced by irradiation. Furthermore, the association
therapy significantly decreases the A431colony formation, reducing survival rate from
approximately 20% upon single therapies to 1.5% under the association therapy, even
using approximately half of the cumulative dose. Together, these findings contribute to
the development of novel radiotherapy strategy to head and neck tumor, allowing
reducing X-rays irradiation exposure.
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Evaluation of genotoxicity and cytotoxic effects is an essential step to
which products of vegetal source with potential therapeutic applications must be
submitted in order to be safely utilized. Solanum lycocarpum St. Hil, also known as Wolf
Apple, is applied in local folk medicine for its diuretics, tranquilizer, antispasmodics,
anti-ophidic, antiepileptic and hypoglycemia-inducing actions. S. lycocarpum leaves
infusion is indicated against hemorrhoids and urinary tracts infections. In the present
work, our goal is to analyze genotoxicity potential of Solanum lycocarpum leaves
extracts utilizing Allium cepa test-system. A. cepa roots were allowed to be in direct
contact with S. lypocarpum aqueous leaves extracts (20mg/ml), ethyl metanosulfonate
25mM (positive control) and distilled water (negative control). Analyses were performed
after 24 and 48h of contact with the solutions, and the results were obtained by
counting 3000-5000 cells, respectively, for each treatment. We observed that S.
lypocarpum aqueous leaves extracts did not present genotoxic activity (p-value of P<
0,05, when χ2 test was applied). Actually, A. cepa cells treated with S. lypocarpum leaves
extracts presented a significant lower number of alterations when compared to positive
and negative controls. Therefore those preliminary analyses strongly suggest that S.
lypocarpum leaves extracts present an antimutagenic property. Similar results have
been also obtained with S. lypocarpum hydroalcoholic fruit extracts in V79 cell and mice
bone marrow-obtained cells, reinforcing S. lypocarpum antimutagenic potential
evidences and demonstrating A. cepa test-system suits as an efficient tool to test plant
extracts putative mutagenic action.
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ASSOCIATION BNP LEVEL WITH CARDIAC DAMAGES INDUCED BY IONIZING RADIATION
AND CHEMOTHERAPY DRUGS
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Trichostatin A, a histone deacetylase inhibitor, affects glioma tumorspheres formation
and growth
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Felipe de Almeida Sassi1, 2,*, Ana Lucia Abujamra1, 2, 3 e Rafael Roesler1, 2, 4

Introduction: Radiotherapy and chemotherapy for the treatment of breast cancer can
cause an increased risk of cardiovascular disease in the survivors decades after the
treatment In cardiac lesions an increase of collagen fibers production might occur
changing the heart arrangement, which may contribute to cardiac dysfunction. The use
of biomarkers instead of imaging methods have been suggested, since allows early
detection of cardiac injury, allowing an intervention that can restrict the development of
functional loss.
Objective: This study is to evaluate whether the Brain Natriuretic Peptide (BNP) can be
used as a biomarker of structural and molecular changes in cardiac tissue induced by
ionizing radiation with or without chemotherapy.
Material and Methods: Female Wistar rats were divided in 3 groups: control (G1),
chemotherapy + radiation (G2) and only irradiation (G3). The chemotherapeutics agents
used were docetaxel and cyclophosphamide, administered intraperitoneally in four
cycles, with 7 days of interval between them. Radiation was performed in a single dose
of 20 Gy. The animals were euthanized after 5 months of treatments. RT-PCR and light
microscopy were used to analyze the expression of BNP and the presence of collagen,
respectively.
Results: There is significant difference in the expression of BNP mRNA in G2 compared
with G1 and G3. In the G2 blades it is noticeable the presence of collagen in greater
proportion than the blades of G1 and G3.
Conclusion: The addition of chemotherapeutic in the protocols appear to increase heart
damage significantly, both in the production of a collagen as BNP.
Financial support: CNPq, UERJ
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Evidences show that cancer stem cells (CSCs) act as key drivers of tumor formation and
progression. Successful therapy must therefore eliminate or differentiate these cells in
order to improve the treatment of tumors such as malignant gliomas. The aim of the
study was to evaluate the effect of the treatment with Trichostatin A (TSA), a histone
deacetylase inhibitor, on glioma U87 CSCs. First, U87 cells were treated with different
TSA concentrations (from 100 to 500nM) for 48h and later evaluated for its capacity to
proliferate and to form tumorspheres, which are enriched for CSCs. At all concentrations
TSA caused a significant (p<0.05, n=4) decrease in spheres formation and in proliferation
(trypan counting) compared to control. Spheres size also decreased, cell morphology
was altered and apoptotic cells could be seen. U87 was stimulated with adequate
medium to form non-adherent tumorspheres which were then treated with TSA (from
300 to 1000nM). ImageJ analysis revealed that TSA 1000nM was able to reduce to 40%
the average sphere size (p=0.0035, n=3, sextuplicates) to 50% the number of larger
spheres (p=0.0002, n=4). The results show that TSA effectively affects tumorspheres
formation and growth, most likely by promoting cell death and differentiation. This
effects are now being better studied and are yet to be confirmed. Funding support:
CNPq, INCT, SOAD, ICI, HCPA.
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Suppression of claudin-7 expression promotes cell proliferation and disrupts cellmatrix interactions in human lung cancer cells
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Modulation of canonical Wnt signaling pathway during experimental oral
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This study aimed to evaluate the expression of the complex APC, GSK-3β, Axine and βCatenin, which are components from canonical Wnt signaling pathway during
chemically induced oral carcinogenesis by 4-nitroquinoline 1-oxide in rats.

The authors disclose no conflicts of interest. This study is supported by NIH grants
ES016888 and HL085752.
Background: Claudins are a family of tight junction (TJ) integral membrane proteins with
at least 24 members in mammals. Reduced or altered expression of claudins has been
reported in various human cancer tissues; however, claudins’ roles in cancers are largely
unknown. Aims: Claudin-7 is a unique TJ protein in that it is not only localized at the
apical TJs of epithelial cells, but also has a strong expression at the basolateral
membrane. In this study, we investigated the basolateral functions of claudin-7 in
human lung cancer cells. Methods: Claudin-7 expression was suppressed by Lentivirus
shRNA technology using a human lung adenocarcinoma cell line, HCC827. Cellular and
molecular biology, imaging, and biochemistry approaches were used in the study.
Results: Our study showed that claudin-7 knockdown (KD) cells displayed higher cell
proliferation rate than that of the control cells. The expression levels of phospho-MAPK,
survivin, and phospho-BCL-2, which are cell survival and anti-apoptotic regulators, were
all significantly upregulated in claudin-7 KD cells. Genistein or aphidicolin treatment
inhibited the higher cell proliferation rate. Depletion of Claudin-7 significantly reduced
integrin β1 expression and claudin-7 KD cells were unable to attach to the uncoated
glass coverslips while the control cells adhered well and grew normally. The cell-matrix
association defect can be rescued by transfecting integrin β1 into claudin-7 KD cells.
Thus, our data suggest that suppression of claudin-7 weakened the cell-matrix
interactions through integrin β1. Conclusion: Our current study highlights a novel non-TJ
function of claudin-7 in regulating cell proliferation and maintaining epithelial cellmatrix interactions.

Male Wistar rats were distributed into three groups of 10 animals each and treated with
50 ppm 4NQO via drinking water, during 4, 12 and 20 weeks. A total of 10 animals were
used as controls.
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Preliminary studies of prostate tumor cells interactions with brain microenvironment
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The prostatic carcinoma is the sixth most common cancer in the world, with high
metastatic potential especially to the bone, lung and liver; despite the low incidence of
brain some cases have been reported. In the present study, we evaluated the
interactions of the Du145 human prostate tumor cell line with the normal brain
microenvironment using in vivo and in vitro experimental approachs. Du145 cells were
injected in the brain of adult swiss mice and after three months neither neurological
alterations was observed. Morphological analysis of brain sections revealed the
presence of inflammatory infiltrates and accumulation of cells with hyperchromatic
nucleus in the cortex. Hypoxia and neuronal calcification also could be observed in the
hippocampus. Immunohistochemical analysis showed cells with hyperchromatic
nucleus, cytokeratin negative and CD138 positive. Moreover, to better evaluate the
interactions of the Du 145 cells with the brain microenvironment and avoid the
influence of the host immune system, we co-cultivated mice astrocyte and Du145 cells
during 24 and 48 hours in DMEM/F12 10%, 0.5% or without serum. After 24 hours it was
observed islands of tumor cell proliferation surrounded by astrocytes that was more
prominent after 48 hours especially under reduced serum concentration. Our in vivo
results could indicate a possible host immune rejection to tumor cells of human origin;
moreover, our in vitro results can suggest that astrocytes could increase the
proliferation and survival of tumor cells. These experimental approaches proved to be
important in elucidate the cellular mechanisms involved in the microenvironment
interactions.
Financial Support: Capes, CNPq, Faperj

Cancer is characterized by excessive proliferation, differentiation, capacity of invasion
and cell death. Historically, plants have been studied for the treatment of cancer. The
goal of this work is the identification of plants extracts with antitumor activity, searching
for bioactive substances for the development of new drugs. The cytotoxicity of the plant
extracts was evaluated by the MTT assay, in which viable cells reduce the MTT resulting
in formazan crystals. Plant extracts from families Verbenaceae, Rubiaceae, Myrtaceae
and Fabaceae – from the Cerrado biome – were tested in different concentrations (200,
100, 50, 25, 12.5, 6.25, 3.12 and 1.6 μg/ml) in tumor cell lines Hutu (duodenal
adenocarcinoma – ATCC HTB-40); TOV-21G (ovarian adenocarcinoma ATCC CRL-11730)
and RKO (colon carcinoma ATCC CRL-2577). Statistical analysis was performed by
Kruskal-Wallis test. Qualitative analysis was performed by LIVE/DEAD ® assay. The
extracts from families Verbenaceae, Rubiaceae and Myrtaceae did not reduce viable
cells significantly. Cell lines treated with 200 µg/mL of the extract from the family
Fabaceae showed cell viability of 35%, 26% and 38% for TOV-21G, HUTU and RKO,
respectively, and treated with 100 µg/mL showed significantly cell death only for TOV21G and Hutu, with cell viability of 42% and 29%, respectively. The cytotoxic results of
the extract from family Fabaceae open up perspectives for the isolation of molecules
with antitumor activity. Real Time PCR for expression of the apoptosis pathway genes
are being optimized to evaluate possible molecular targets in cells exposed to plant
extracts.

No histopathological changes were noticed to control group and that exposed to 4NQO
during 4 weeks. The animals exposed to 4NQO for 12 and 20 weeks pointed out
leukoplakia, exophytic and ulcerated lesions, as well as hyperplasia and hyperkeratosis
with epithelial dysplasia and squamous cell carcinoma of well differentiated type,
respectively. A high immunopositivity for APC and axine was noticed to experimental
groups exposed to 4NQO during 12 and 20 weeks, when compared to negative control.
Nevertheless, β-catenin pointed out an up-regulation in pre-neoplastic lesions and oral
squamous cell carcinomas. GSK-3β did not show remarkable changes along a time
course experiment. Taken together, a downregulation of APC and Axine as well as an
up-regulation of β-catenin play a crucial role during oral cancer progression in rats.
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Abstract (250 words)
Background: Cervical cancer is one of the most common cancers in women worldwide,
being mainly caused by infection with a high-risk group of HPVs. The raf kinase
inhibitory protein (RKIP) has been associated with tumor progression and metastasis in
several human neoplasms, however its role on cervical cancer is unclear.
Aims: To determine the biological role of RKIP in cervical cancer.
Methods: Two hundred and fifty nine uterine cervix tissues (cervicitis, cervical
intraepithelial lesions and carcinomas) were analyzed for RKIP expression by
immunohistochemistry. Biological role of RKIP downregulation, by short-hairpin RNA in
HeLa cells, was assessed both by in vitro (survival, anchorage-independent growth, cell
cycle and migration) and in vivo (tumor growth and angiogenesis by CAM assay) assays.
Results: RKIP expression is significantly decreased during cervical malignant progression,
being highly expressed in non-neoplastic tissues (54% of the samples; 73/135), and
expressed at low levels in invasive carcinomas (~15% (19/124). By downregulation of
RKIP in HeLa cells, we found that RKIP depletion alters cell cycle distribution, increased
cellular survival, migration and anchorage independent growth in vitro, and increase
vascularization of the tumors in vivo.
Conclusions: We described in cervical specimens that RKIP protein expression is
significantly decreased in cervical invasive tumors. Despite the lack of association with
patient clinical outcome, we were able to demonstrate, in vitro and in vivo, that loss of
RKIP expression can be one of the factors that are behind the aggressiveness and
malignant progression of cervical cancer.
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Background: Distinctive nuclear localization of beta-catenin has been described for
basal cell adenoma (BCA). However, molecules coupled to the Wnt/beta-Catenin
pathway have not been investigated in this disease.
Objective: To test whether nuclear localization of beta-catenin is related to Wnt-1 and
c-Myc expression in BCA of the salivary glands.
Method: Twenty-eight BCA and four basal cell adenocarcinomas (BCAC) were retrieved
from the files of the Brazilian National Cancer Institute. To detect beta-Catenin, Wnt-1
and c-Myc expression, formalin-fixed paraffin embedded tissue sections of each case
was submitted to immunohistochemical technique. The proportion and intensity of
reactive cells as well as the compartmentalization of staining were assessed.
Result: Strong nuclear reactivity for beta-Catenin was observed in 27 cases of BCA, but
in none BCAC. In BCA with tubular pattern it was concentrated in abluminal
(myoepithelial) cells. Wnt-1 reactivity was found in the cytoplasm of 14 BCA and in 3
BCAC. The case which was negative for beta-Catenin was positive for Wnt-1, and
reactivity for beta-Catenin and Wnt-1 were not significantly associated. Cytoplasmic
reactivity of variable intensity for c-Myc was observed in 20 cases of BCA and in 3 BCAC.
The case which was negative for beta-Catenin was positive for c-Myc; as well, reactivity
for beta-Catenin and c-Myc were not significantly associated.
Conclusion: The nuclear translocation of beta-Catenin is a common feature of BCA, and
that it is probably related to myoepithelial differentiation. However, it does not seem to
be associated to activation of the canonical Wnt pathway. (FAPEMIG; CEP/INCA nº CPQ
42/04)
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Abstract (250 words)
Background: The standard treatment for glioblastoma consists of adjuvant concomitant
temozolomide-based chemotherapy and radiotherapy, but virtually all patients recur,
with a fatal outcome. Receptor tyrosine kinases (RTK) targeted therapy, mainly those
that are anti-angiogenic, has been the focus of attention for novel treatment options for
glioblastoma patients.
Aims: To determine the anti-neoplastic effect and identify the molecular targets of
three anti-angiogenic drugs actually in clinical trials (imatinib, sunitinib and cediranib)
using glioblastoma and models.
Methods: The biological effect of cediranib, sunitinib and imatinib in glioblastoma was
screened by viability, cell cycle, apoptosis, migration and invasion in vitro assays, or in
vivo by chick chorioallantoic membrane (CAM) assay. Intracellular signaling was
assessed by western blot and the RTK targets were identified using phospho-RTK arrays.
The amplified status of KIT, PDGFRA and VEGFR2 genes was assessed by QPCR.
Results: In a panel of 8 glioblastoma cell lines, cediranib was the most potent with
higher cytostatic and cytotoxic effects in vitro, and both anti-tumoral and antiangiogenic in vivo. Its strong inhibitory effect could associate with MAPK and AKT
pathways inhibition. The molecular status of KIT, PDGFRA and VEGFR2 did not predict
cells responsiveness to the inhibitors. Importantly, phospho-RTK arrays revealed novel
targets for cediranib and sunitinib therapy.
Conclusions: We showed the anti-tumor effect of anti-angiogenic drugs and identify for
the first time their specific targets in glioblastomas. The novel targets may be of value as
future biomarkers for therapy response, leading to the rational selection of glioblastoma
patients for effective molecular targeted therapies.
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Introduction
Leukemia is a disease that affects the proliferation and differentiation of bone marrow
cells. Chemotherapy against cancers such as leukemias is mainly directed to cells with
high proliferation rate. News therapies against leukemia stem cells (LSC) are under
investigation. ATP, which activates P2 receptors (ionotropic (P2X) and metabotropic
(P2Y)) reduces the pool of hematopoietic stem cells in vitro and in vivo.
Aims
To explore the antitumor capability of ATP and analogues against a human
erythroleukemia K562 cells.
Methods
K562 cells lineage was used. Immunophenotyping was performed by flow cytometry.
The follow markers were used: CD34, CD38, CD2, CD3, CD4, CD7, CD8, CD14, CD19,
CD20 and CD235a, CD15, CD11b, to identify LSC and mature myeloid populations. The
cell viability after treatment was assessed using annexin-V and 7AAD. Expression of P2
receptors was evaluated by flow cytometry. Clonogenic assay in methylcellulose was
assessed.
Results
ATP promotes an increase in the most primitive sub-population of K562 cells after three
days of treatment (CD34+CD38-Linlow/-) in a concentration-dependent manner, but did
not affect the mature cells. The concentrations between 300 M and 1 mM were more
effectives. However, ATP leads to a decrease in the clonogenic capacity and also in the
total number of K562 cells. Viability assay showed that ATP induces LSC death, while the
total cells were not affected. In addition, quantification of expression of P2 receptors
showed that LSC expresses P2X4,5,6,7 and P2Y1,4,11,14, and the mature cells express
P2X1,2,5,6 and P2Y1,2,4,11,14.
Conclusion
ATP induces an increase of CD34+CD38-Linlow/- population, although this population has
its viability and clonogenic ability decreased.
Ethical Committee Approval
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Background: The Brazilian National Cancer Institute (INCa) estimates for 2012 about
50,000 new breast cancer cases (BC) in women. Because of new treatment protocols
and technologies more women with early stage BC are surviving their disease. This
increases their chances of developing late cardiovascular effects, as a result of
chemotherapy and radiotherapy treatments.
Aims: The present study aims to evaluate and compare the cardiac effects induced by
radiation, chemotherapy and their associated applications, in Wistar rats (Rattus
norvegicus).
Methods: Rats, three months old, were divided into three groups: control (G0),
chemotherapy (cyclophosphamide + docetaxel) + radiotherapy (G2) and radiotherapy
only (G3). The animals were euthanized 5 months after the treatment. The day before
euthanasia, the rats underwent echocardiography. RT-PCR of transforming growth
factor beta 1 (TGFB1), of left ventricle tissue, was performed.
Results: The echocardiogram revealed that the animals in G2 group had a significant
decrease in ejection fraction and in cardiac output compared with the control group. RTPCR results showed significant increase in G2 group of TGFB1 when compared to G0 and
G3 groups
Conclusion: The initial results obtained allow us to say that concomitant chemotherapy
and radiation increases fibrotic agents, like TGFB1, which could be one of the
responsible for the cardiac function alterations. These results will be confirmed in future
studies through other techniques such as MET and stereology of the heart tissue.
This study was submitted and approved by the UERJ ethical committee (n°
CEA/2432008), and financially supported by FAPERJ and CAPES.
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Breast cancer is the most frequent cancer among women worldwide, excluding the skin
non-melanoma skin cancer. In search of more efficient drugs against cancer, metal
complexes are being widely studied. The intercalation of these compounds in DNA bases
blocks transcription and replication events causing cell death. Nevertheless, the use of
these compounds is limited because of their systemic toxicity. In this regard, the use of
dirhodium citrate [Rh2(H2cit)4] associated with magnetic nanoparticles (NPs), should
work reducing systemic toxicity in cancer treatment. In this study, we compared the
effects of Rh2(H2cit)4, Rh2(H2cit)4-loaded Maghemite NPs [Magh-Rh2(H2cit)4] and Citrateloaded Maghemite NPs (Magh-cit) on MCF-7 breast cancer cells and MCF-10A nontumor and nontumorigenic epithelial breast cells. To apoptosis study, we evaluated DNA
fragmentation in MCF-7 cells by terminal deoxynucleotidyl transferase (TdT)-mediated
dUDP-biotin nick-end labeling (TUNEL) method and cells were stained for mitochondria
and cytochrome C and analyzed by confocal microscopy. MTT (Tetrazolium Bromide)
assay showed that Rh2(H2cit)4, Magh-cit NPs and mainly Magh-Rh2(H2cit)4 NPs
treatments was cytotoxic to MCF-7. Moreover, confocal images showed nuclear
fragmentation in MCF-7 cells after Magh-Rh2(H2cit)4 NPs treatment. In same
concentration, Magh-cit NPs treatments didn’t showed DNA fragmentation. Untreated
cells exhibited particulate cytochrome c staining, consistent with mitochondrial
localization. However, treatment with Magh-Rh2(H2cit)4 NPs and Magh-cit NPs (in
higher concentration) for 24 hours, caused release of cytochrome c from mitochondria.
We showed that dirhodium citrate associated with Maghemite nanoparticles induced
significant cytotoxicity and should represent a great alternative for breast cancer
treatment.

Background: Low-intensity laser therapy is used for wound healing and treatment of
muscle diseases based on its biostimulative effect. However, some data have suggested
induction of DNA lesions in cells exposed to lasers at low doses by oxidative
mechanisms.
Aims: In this work was evaluated the expression of genes involved on repair of oxidative
DNA lesions.
Methods: Skin (1cm2) of male Wistar rats (3 months) was exposed to different fluences
of low-intensity infrared laser (0, 1, 5 and 10J/cm2) in continuous and pulsed (2.5, 250
and 2500Hz) emission mode. After 1 and 24 hours, the animals were killed, samples of
skin and muscle tissue were withdrawn. Total RNA was extracted, cDNA were obtained
by standard procedure and expression of APE1 and OGG1 endonuclease genes were
evaluated by real time PCR. Actin was used as reference gene.
Results: At higher fluence, data obtained for APE1 after 1 and 24 hour of the laser
exposure, respectively, from skin were (X±SD): 2.3±0.82 and 2.0±0.44 (continuous),
1.1±0.09 and 0.2±0.16 (2.5Hz), 0.8±0.34 and 0.2±0.15 (250Hz), 0.3±0.18 and 0.3±0.22
(2500Hz). From muscle: 0.3±0.18 and 0.3±0.01 (continuous), 0.7±0.22 and 2.4±1.2
(2.5Hz), 0.2±0.06 and 2.8±0.89 (250Hz); 1.8±0.77 and 3.4±1.78 (2500Hz). Data obtained
for OGG1 from skin: 1.2±0.38 and 1.9±0.51 (continuous), 1.6±0.53 and 1.7±0.60 (2.5Hz),
1.3±0.76 and 2.8±0.96 (250Hz), 1.0±0.36 and 0.32±0.07 (2500Hz). From muscle:
1.6±0.74 and 4.7±1.63 (continuous), 0.5±0.19 and 2.4±0.84 (2.5Hz), 0.7±0.24 and
0.9±0.54 (250Hz), 1.0±0.37±0.6±0.24 (2500Hz).
Conclusion: Exposure to low-intensity laser could alter the expression of genes related
to repair of oxidative DNA lesions in skin and muscle tissue.
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Introduction: Radiation therapy for breast cancer and Hodgkin`s lymphoma is
associated with increased risk of heart disease and myocardial infarction. In clinical
treatments part of the heart may be irradiated Cardiomyocyte apoptosis plays an
important role in the progression of many cardiovascular disorders including heart
failure. However, there is little information about apoptosis involvement in the
evolution of radiation induced heart disease (RIHD). So, the main aim of this study was
to investigate the involvement of caspase-3 activation in RIHD, and the cardiac tissue
ultrastructural analysis
Methods: Female Wistar rats were irradiated with a single dose of radiation (15 Gy)
delivered directly to the heart and the molecular, histological and physiological
evaluations were performed at thirteen months post-irradiation. The expression of proc
type I, TGF-ß1 and caspase-3-clived level were analyzed using Western blotting. Cardiac
structural and functional alterations were investigated by echocardiography and
electron microscopy.
Results: In the irradiated group cardiac proc type I, TGF-ß1 and caspase-3-clived were
also increased. Significant histological changes (degeneration of heart tissue and
collagen deposition) and functional (reduced ejection fraction) were observed.
Conclusion: Data suggest that the cardiac function decline after exposure to ionizing
radiation is related, in part, to increased collagen and increased caspase-3-clived.
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Abstract (250 words)
Background: The standard treatment for glioblastoma consists of adjuvant concomitant
temozolomide-based chemotherapy and radiotherapy, but virtually all patients recur.
There is an urgent need in the screening for new and effective treatment options for
these patients, being anti-angiogenic drugs pointed as very promising due to the high
vascularization rates of these tumors. However, more reliable, reproducible and rapid
experimental approaches are needed for new drugs screening in glioblastomas. The
usage of primary cultures for drugs testing is being tested to overcome this problem.
Aims: We aimed first to establish glioblastoma primary cell cultures and secondly to test
anti-angiogenic drugs in combination with temozolomide in those cells.
Methods: Primary tumor cultures were established from glioblastomas surgical biopsies
obtained at the neurosurgery department of Cancer Hospital of Barretos, Brazil. The
effect of the anti-angiogenic drugs - cediranib, sunitinib and imatinib – both alone or in
combination with temozolomide was determined using MTS viability assay.
Results: Two cell lines (HCB2 and HCB7) were successfully established and characterized
for the expression of GFAP and Nestin by immunocytochemistry. After cells treatment
with the anti-angiogenic drugs, cediranib exhibited the most potent effect, with the
lowest IC50 value. Both cell lines were resistant to temozolomide (IC 50>1 mM), even in
combination with cediranib.
Conclusions: In this study, we established glioblastoma primary cultures from surgical
specimens and successfully determined the efficacy of different treatment modalities
using these cells. With this approach, we proposed cediranib therapy as the most
effective, particularly in those cells that are temozolomide resistant.
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BACKGROUND: Oncogenic role for galectin-3 (GAL3) is due to its involvement in the
Wnt signaling. Altered expression of Wnt-target protein like cyclin D1 and APC promote
malignant development. However, there is no study heretofore showing whether GAL3
interferes in the expression of both proteins during oral carcinogenesis.
AIMS: To study cyclin D1 and APC expression in dysplasias and carcinomas developed in
tongues from galectin-3 deficient (GAL3-/-) and wild-type (GAL3+/+) mice (CEUA/UFU nº
038/09).
METHODS: 60 GAL3-/- and GAL3+/+ mice were treated with 4NQO for 16 weeks and killed
at week 16 and week 32. Tongues were removed and embedded in paraffin. Sections
were stained with hematoxylin-eosin to diagnosis of dysplasias and carcinomas. An
immunohistochemical assay was employed to detect cyclin D1 and APC.
RESULTS: Oral carcinogenesis occurred in both groups (p>0.05). Cyclin D1-positive cells
in dysplasias and carcinomas from GAL3-/- was 36% each, and 28% and 34%,
respectively, in GAL3+/+ mice (p>0.05). In dysplasias from GAL3-/- mice, the majority was
negative (53.7%) for APC, and cases positive ranged from weak (31.7%) to strong (2.4%);
in carcinomas, 44.5% of cases were negative, and 48.1% and 7.4% exhibited a weak and
moderate expression, respectively. In dysplasias from GAL3+/+ mice predominated a
weak expression (59.4%); only 10% of carcinomas were negative with 50% e 40% of
cases presenting a weak and moderate expression. However, no statistical significance
was found.
CONCLUSION: The absence of GAL3 does not interfere in the oral carcinogenesis and
activated Wnt signaling was observed in both groups of mice (FAPEMIG).
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Background:
DNA lesions induced by ionizing and non-ionizing can be repaired by different enzymatic
pathways. Low-intensity lasers are used in dentistry practice for treating of oral diseases
despite their adverse effects is not evaluated. Some data have suggested that laser in
fluences used in clinical protocols could induce DNA lesions.
Aims:
In this work were evaluated the action of DNA repair enzymes on bacterial plasmids
exposed to low-intensity infrared laser at fluences used for treating oral pain.
Methods:
Aliquots of pBSK plasmids were exposed to infrared laser (808 nm), in protocols used for
treating pain (60 and 120 J/cm2), incubated with exonuclease III, endonuclease III or
endonuclease IV (37 oC, 30 minutes) and agarose gel electrophoresis (0,8%; 7V/cm)
were carried out. Plasmidial forms were visualized on transiluminator and the images
were captured for quantification of percentage of linear form (%L). Plasmids no exposed
to laser and enzymes were used as controls. Data obtained at the higher fluence, were
(XSD): 9.31.52 (control), 7.941.01 (exo III), 7.33.30 (endo III), 9.42.64 (endo IV),
12.06.65 (120 J/cm2), 8.01.15 (120 J/cm2 + exo III), 7.52.91 (120 J/cm2 + endo III),
10.50.41 (120 J/cm2 + endo IV). Data suggest that exposition to red laser in fluences
used for treatment of oral pain do not alter significantly (p>0.05) the %L of plasmids
incubated with the DNA repair enzymes evaluated.
Conclusion:
Low-intensity infrared lasers in clinical protocols could not induce DNA lesions targeted
by exonuclease III, endonuclease III or endonuclease IV.
Funding support:
FAPERJ, UNIFESO
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Corresponding author:
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It is known that cancer cells can alter their phenotypic features
responding to changes in the microenvironment. Our aim is to evaluate the influence of
inflammation-modified stromal compartment on prostate cancer cells. To this, we firstly
developed a chronic prostatitis model in Copenhagen rats by injecting intraprostatically
107CFU of E.coli, evaluating the gland 28d afterwards (CPr). By immunohistochemistry
(IHC), CD3+ and CD8+ infiltrating cells were predominant, with scattered CD4+ and
CD11b/c+, in the interstitial infiltrate. Stromal modifications also included hypertrophy
and activation of the
bacterial cultures and IHC were negative for E.coli, indicating its absence in chronic
prostatitis. Then, the MatLu prostatic cancer cell line was implanted orthotopically
(106cells/rat) into syngenic normal rats (MatLu) or with chronic prostatitis (CPr+MatLu).
One month after, the prostate and sex accessory glands were evaluated by electron
microscopy and proliferating tumoral cells determined by IHC of BrdU-incorporating
cells. Tumoral weight was slightly lower in CPr+MatLu, with a significant decrease in the
mitotic index, BrdU+ cells (p<0.01vs.MatLu) and increase in apoptosis by TUNEL.
Moreover, PCr+MatLu exhibited less necrotic tissues, with tumoral cells appearing
rounded and establishing more intercellular communications compared to MatLu. Also,
CPr+MatLu displayed heterogeneity in the intratumoral cell populations, with numerous
-like cells and a higher content of infiltrating CD3+ and
CD8+ than MatLu. These data suggest that an inflammatory setting could trigger
modulatory signals from stromal cells which influence the behavior of prostate cancer
cells.
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Cellular senescence has been recently shown to have an important role in
opposing tumour initiation and promotion. We have previously showed that the
combination of resveratrol (Rsv) and quercetin (Quer), but not these compounds alone,
induced senescence in C6 glioma cell line. Here, we investigated the mechanisms by
which this process occurs. A cell line mutated for p53 (U251) did not present cell
number reduction and senescence induction. No clear differences in the
phosphorylation of RB protein, a modulator of senescence, or total amount of the CDK
inhibitors p15 and p27 were observed upon Rsv+Quer treatment. Inhibitors of signaling
pathways such as the ERK and p38, described to modulate senescence, did not alter the
number of cells. Rapamycin, an inhibitor of mTOR, reduced the cell number alone and in
the presence of Rsv and/or Quer, but this treatment was not able to induce senescence.
We tested whether senescence induction was mediated by DNA damage and/or
oxidative stress (OS). There were no alterations in OS status upon Rsv+Quer treatment,
however this treatments induced DNA damage after 24 h, as shown by comet assay and
by increasing the phosphorylation of H2AX, indicating that the combination of these
drugs induced DNA-double strand break (DSB). We concluded that Rsv and Quer are
inducing OS-independent DNA damage and, consequently, leading to senescence. The
large increase in the phosphorylation of H2AX suggests that significant DNA-DSB
occurred and the signaling of this process toward growth arrest and senescence seems
to depend on p53. Funding Agencies: CNPq, FAPERGS.
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Nanobiotecnology is a new field of research expected to advance in cancer therapies.
Some metal nanoparticles (NPs) have magnetic properties and extremely reduced size
(4-12 nm), allowing tissue permeability and drug retention into the tumor. It was
described that rhodium(II) citrate (Rh2Cit), an metal-based compound analog to
cisplatin, showed antitumor activity in Ehrlich ascites breast carcinoma. Then, the
association of Rh2Cit with magnetic NPs could improve the antitumor effect by targeting
specific cells or tissues. Since breast cancer is one of the most frequent causes of death
among women worldwide, the aim of this study was to evaluate the antitumor activity
of systemic treatment with Rh2Cit associated with maghemite NPs in breast cancer.
Females BALB/c mice were injected with 2 x 104 4T1 mammary carcinoma cells for
tumor establishment. After seven days, animals were treated with free Rh2Cit (2.4
mg/kg), Rh2Cit-loaded maghemite NPs (0.5 mg/kg) and citrate-loaded maghemite NPs
(1.5 mg/kg) by intravenous administration. Treatments were carried out every three
days and animals were euthanized after the third dose administration. Tumors were
surgically removed, weighted, prepared for histopathology and analyzed in light
microscopy for measurements of necrosis areas. All treatments resulted in a nonsignificant reduction in tumor weight and Rh2Cit treatment promoted a non-significant
increased necrosis area compared to control. Thus, Rh2Cit showed antitumor activity on
4T1 mammary carcinoma, indicating that, with adequate adjustment of the dose, this
compound can have potential for application in breast cancer. Procedures were
approved by Institutional Ethics Committee for Animal Research - University of Brasília.
Acknowledgement: CNPq/MCT, CAPES, FINATEC, FINEP, FAP-DF.
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Background: Dietary intake rich in vegetables are known to have numerous benefits for
human health. Juçara, Euterpe oleracea Mart., is a native Amazonian palm fruit rich in
phytochemicals with antioxidant, anti-inflammatory and anti-cancer activity. Aims:
Analyze the effects of hydroalcoholic extracts derived from the bark, seed and total fruit
on different human tumor cell lines. Methods: The viability was analysed by MTT assay,
morphology were observed by light and transmission electron microscopy. The
proapoptotic potential of juçara were evaluated by morphological observation of cell
nuclei stained with DAPI and by measuring caspase 3 and 7 activities. Results: MTT
assay showed that the three extracts were able to reduce viability in the cell line MCF-7.
The seed extract were more effective. In the case of the two cell lines derived from
colorectal adenocarcinoma, Caco-2 and HT-29, none of the extracts was able to reduce
their viability. The morphological analysis showed that MCF-7 cells lose their normal
fibroblast-like format and acquired a rounded morphology. Other effects were
appearance of vesicles on the cell surface, vacuolization and apparent cell lysis. Electron
microscopy observations of treated cells included the appearance of electron dense
bodies in the cytoplasm as well as the presence of autophagic vesicles. The nucleus was
intact, showing no features of apoptosis. DAPI and Caspase-Glo® 3/7 assay showed no
evidence of apoptosis. Conclusion: The cytotoxi activity of juçara was specific for the
breast cell line MCF-7. The cell death was not caused by apoptosis but apparently by
autophagy.
Funding support: Fundação de Amparo à Pesquisa e ao Desenvolvimento Científico e
Tecnológico do Maranhão. (FAPEMA), Coordenação de Aperfeiçoamento de Pessoal de
Nível Superior (CAPES). INCa/MS.
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Background: Cell migraton is a prominent feature in cancer and the characterization of
migration-related proteins might be considered as potential targets for diagnostic and
therapeutic intervention. Myosin II isoforms are regulated by the myosin light chain
kinase (MLCK) and play a pivotal role on cell adhesion maturation and on cell
signaling. Aims: Analyze the expression of myosin II isoforms (A, B and C) and the
activity of its regulatory protein MLCK in samples of oral squamous cell carcinoma with
different levels of aggressiveness and differentiation. Methods:.Biopsies of Oral
squamous cell carcinoma were collected and submitted to quantification
(immunoblotting) and localization (immunofluorescence) for each of the proteins under
analysis.Results: Myosin II isoforms vary in their distribution patterns and regulation on
cells of oral squamous cell carcinoma according to the tumor area and the degree of
invasion of the lesion Conclusion: Myosin II isoforms are regulated and expressed
differently according to the stage and degree of invasion of oral squamous cell
carcinoma. However, it is still necessary more studies on the role of myosin on tumor
progression. Ethical Approval: This study was approved by the Ethics Committee of
Clinical Hospital of Porto Alegre (project number 110289). Funding Support: It was
obtained by the researcher with the research funding agencies (CNPq, CAPES and
FAPERGS).
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Background: Treatment with 5-alfa reductase inhibitors (5-ARIs) finasteride and
dutasteride for prostate cancer prevention is still under debate. The FDA has recently
revised the PCPT and REDUCE results and concluded that the increased prevalence of
high-grade tumors among 5-ARIs groups must not be neglected and has decided to not
allow their use for prostate cancer prevention. Aim: Considering that high-grade
prostate cancers express high levels of MMPs, a set of enzymes related to tumor
invasion and metastasis, the present study was conducted to verify the modulatory
effects of finasteride treatment on MMP2 and MMP9 expression by human prostatic
epithelial cell lines RWPE-1, LNCaP and PC-3. Since these cells express low levels of
MMPs when cultivated in common culture medium, we added fibronectin to the
medium to induce MMPs expression. Methods: RWPE-1, LNCaP and PC-3 cells were
seeded, cultivated until 80% confluence, and further exposed for 4 hours to either
fibronectin or combined fibronectin/finasteride diluted in culture medium, which was
collected, concentrated and analyzed by gelatin zymography. Results: Fibronectin
exposure induced the expression of pro and active forms of MMP-2, mainly in the
RWPE-1 and LnCaP and finasteride treatment downregulated this induction in the three
cell lines, mainly in the RWPE-1. Fibronectin did not induce the expression of the MMP-9
in any cell lines. Conclusion: Overall our results suggest that finasteride downregulates
MMP-2 expression in androgen-dependent and independent prostatic epithelial cells,
suggesting that MMP modulation by finasteride may be not involved in high grade
prostate cancer found in the finasteride-treated patients.
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Fungi that colonize intracellular spaces of plants without causing apparent harm to their
host are called endophytes. Colonizing these spaces and constant interaction with host,
these endophytes are capable of producing different bioactive metabolites. The search
for new compounds with antitumor activity is important for obtaining effective
treatments. This study aims to evaluate the antitumor activity of metabolites produced
by endophytic fungi, in Clusia sp. Leaves and stems of Clusia sp. were collected and
inoculated in BDA medium. Metabolites produced by fungi were obtained by ethanol
extraction. Cell viability was performed by MTT assay. Human cell lines: HUTU, RKO, and
WI26, were exposed to extracts of endophytic fungi (240 g/ml, w/v). The cells had their
morphology analyzed using fluorescent probes to identify the nucleus by DAPI,
cytoskeleton by Phalloidine and kit LIVE/DEAD. From the vegetal samples were isolated
99 endophytic fungi. These 70 fungi were isolated from stem and 29 from leaves. The
fungi were grouped into 21 morphotypes as its color, appearance and texture. The
cytotoxicity assays showed that eight extracts has citotoxic on cell lines analyzed. Of the
five extracts apresented toxicity to WI26, three for HUTU and four to RKO. The
morphology showed that the metabolites of morphotypes isolates leaf caused the
disruption of the cytoskeleton and the morphotypes stem caused agglutination and loss
of cell adhesion. From these results we can conclude that Clusia sp. presents
endophytes capable of producing metabolites with cytotoxic activity in human tumor
cell lines in vitro.

Laboratório de Bioquímica de Proteínas e Peptídeos, IOC-FIOCRUZ. 2Pólo Universitário
de Macaé, UFRJ. 3Instituto de Química, UFF.
Leukemia, the most common blood cancer, includes indeed several different diseases,
and rarely this heterogeneity is taken into account to adapt therapies for the several
disease subtypes. Although there were advances in leukemia therapy, it is still essential
to look for drugs more specific for each leukemia subtype, mainly for those of poor
response to therapy. To discover new synthetic analogs of Lapachol, a plant-extracted
anti-cancer drug, with potential to treat Leukemia and observe if there is any difference
in drug response among distinct cell lines, the 1,2-pyranonaphthoquinone derivatives
SQ3, SQ4, SQ8, SQ9, SQ17 and SQ21 were screened against two leukemia cell lines,
MOLT4 and CEM, using cytotoxicity assays. The drugs were added in varying
concentrations to the two cell cultures disposed in 96-well plates and following 48h
incubation cell death was evaluated by the Alamar Blue protocol. The IC50 values (µM)
determined from analysis of dose-response data for MOLT4 were SQ3=5.3, SQ4=2.9,
SQ8=5.5, SQ9=4.2, SQ17= 7.7 and SQ21=3.5 (p<0.0001 for all compounds, but SQ17) and
for CEM were respectively SQ3=4,7 SQ4=3,96 SQ8=2,2, SQ9=2,1, SQ17=6,47,SQ21=2,64
(p<0.0001 for all compounds, but SQ9). All compounds showed similar cytotoxic
potential regardless the pattern of chemical substitution in the pyran ring or cell line
used, what is in accordance with the common T origin shared by the cell lines studied.
Ongoing work to expand the number and origin of cell lines tested will allow for
identification of any subtype-specific drug candidates to be developed for different
leukemia subtypes.

Keywords: Naphtoquinone, Leukemia, Cytotoxicity, Cancer.
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ABSTRACT
The influence of oxidative stress in non-small cell lung cancer (NSCLC)
progression is poorly understood. Since several malignant features are influenced by
reactive species (RS), this study was designed to evaluate the basal intracellular redox
status of four human NSCLC cell lines, searching for an association with the
aggressiveness of cells. We studied two different histological types: H-460 and HOP-92
as examples of large-cell carcinoma cells and A549 and EKVX as adenocarcinoma cells.
HOP-92 and EKVX present a higher invasive behavior (5 fold higher invasion index) and
are more resistant to all chemotherapeutic drugs evaluated (ranging from 2 to 60-fold
higher drug GI50 value), being established as the most aggressive cell lines. Analysis of
oxidative stress markers (reduced thiol levels; total non-enzymatic antioxidant capacity;
rate of RS production; lipoperoxidation index; and antioxidant enzymatic defenses)
revealed that the most aggressive cell lines presented a significantly higher prooxidative status. Exogenous modulation of this pro-oxidative status with catalase, but
not with antioxidants like NAC and trolox, impaired malignant features such as cell
growth and migration, indicating that intracellular H2O2 levels may be involved in NSCLC
tumor progression. In the other hand, the addition of sub-lethal doses of H2O2
significantly stimulated the same malignant features. Our findings support the use of
catalase mimetic as a putative adjuvant therapy for NSCLC management.
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In our laboratory, melanoma cell lines were obtained as result of sequential anchorage
blockade cycles of a melanocyte lineage, melan-a. Melan-a cells submitted to 4
deadhesion cycles were also established (4C), is non-tumorigenic and represents premalignant melanocytes. These cell lines show increased expression of Dnmt1 (DNA
methyltransferase 1) and global DNA hypomethylation. Our group has already showed
increased global DNA methylation as well increased Dnmt1 protein levels few hours
after melan-a anchorage blockade. This increase is related with increased amounts of
superoxide anion produced during this process. Therefore, the aim of this work was to
study the relation among RAS/MEK/ERK signaling pathway, superoxide anion and DNA
methylation during melan-a anchorage blockade. We showed that RAS and Erk are
activated few hours after melan-a anchorage blockade and treating melan-a cells during
this process with FTI (Ras inhibitor) or U0126 (Erk inhibitor) abrogates superoxide anion
increase. Besides, superoxide scavenger (MnTBAP) treatment during anchorage
impediment prevents Ras activation and global DNA methylation increase. Dnmt1
protein levels are also decreased after treating melan-a cells during anchorage blockade
with MnTBAP, FTI or U0126. Moreover, the cell line obtained after 4 cycles of anchorage
blockade when melanocytes were pre-treated with MnTBAP showed no differences in
global DNA methylation and Dnmt1 protein expression. Our data indicate that
RAS/MEK/ERK signaling is regulated by and regulates superoxide anion production and
its activation is responsible for the high Dnmt1 protein level and changes in global DNA
methylation during loss of cell adhesion. Supported by FAPESP.

Funding Support: FINEP/IBN-Net, PRONEX/FAPERGS and MCT/CNPq INCT-TM.

B31
LOW-INTENSITY RED LASER DEACRESES SURVIVAL OF PLASMIDS IN Escherichia coli
PROFICIENT AND DEFICIENT ON DNA REPAIR CELLS.
1
Marciano, R.S.; 1Sérgio, L.P.S.; 1Guimarães, O.R.; 1Polignano, G.A.C.; 1Geller, M.; 1,3Paoli,
F.; 1,2,4Fonseca, A.S.
1
Centro de Ciências da Saúde, Centro Universitário Serra dos Órgãos - UniFESO,
Teresópolis, Rio de Janeiro/Brasil. 2Departamento de Ciências Fisiológicas, Instituto
Biomédico, Universidade Federal do Estado do Rio de Janeiro – UNIRIO, Rio de
Janeiro/Brasil. 3Departamento de Morfologia, Instituto de Ciências Biológicas,
Universidade Federal de Juiz de Fora – UFJF, Juiz de Fora/Brasil. 4Departamento de
Biofísica e Biometria, Universidade do Estado do Rio de Janeiro – UNIRIO, Rio de
Janeiro/Brasil.
Background:
Biostimulative effect of low-intensity lasers on biological systems has been the basis for
treating many diseases. However, data about photobiological effects of these lasers are
scarce.
Aims:
The aim of this study was to evaluate the survival of plasmids in Escherichia coli
proficient and deficient on DNA mechanisms repair exposed to low-intensity red laser.
Methods:
E. coli AB1157 (wild type) and BH20 (fpg-/mutM-) cultures hosting pBSK plasmids, in
exponential and stationary growth phase, were exposed to red laser (660nm) at
fluences used to treat aphthous ulcers (25 and 45 J/cm2) and herpes simplex (45 and 60
J/cm2). Aliquots of these cultures were spread onto Petri dishes with rich medium and
ampicillin, incubated (37 oC, 18 hours), forming colony units counted and the survival
fractions (SF) were determined. As controls, bacterial cultures did not expose to laser.
Results:
In exponential growth phase, data obtained for SF, at the higher fluence, for AB1157,
were (mediastandard deviation): 1.00.18 (control), 0.80.16 (aphtha), 0.90.12
(herpes); for BH20: 1.00.28 (control), 0.60.11 (aphtha), 0.60.25 (herpes). In
stationary growth phase, for AB1157: 1.00.17 (control), 0.40.19 (aphtha), 0.50.28
(herpes); for BH20: 1.00.15 (control), 0.60.18 (aphtha), 0.80.08 (herpes).
Conclusion:
Data suggest that exposition to low-intensity red laser, at fluences used in clinical
protocols, decreases the survival of plasmids in Escherichia coli wild type in stationary
growth phase and in fpg-/mutM- deficient cells in exponential and stationary growth
phases.
Financial support: FAPERJ, UNIFESO.
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E-mail: roberta.smarciano@gmail.com
Corresponding author:
Adenilson de Souza da Fonseca
E-mail: adnfonseca@yahoo.com.br

44

B32
HPV INFECTION CORRELATION IN THE PATHOGENESIS OF CERVICAL CANCER.
Keila Alves da Silva1,2; Soraya Lobato PhD1,3; Annamaria Ravara Vago PhD1,4
1
Department of Morphology, Institute of Biological Sciences, Federal University of
Minas.
Av. Antônio Carlos, 6627 - Pampulha - Belo Horizonte - MG Gerais, Belo Horizonte, MG,
Brazil.
2
Undergraduate research – PROBIC/FAPEMIG. Responsible for the project.
Rua Noraldino de Lima, 405 Bl 3 Apt 104 – Aeroporto – Belo Horizonte – MG.
Telefones: (31) 3409-2783 e (31) 8415-4701
E-mail: keilabioufmg@yahoo.com.br
3
Researcher
4
Associate professor and PhD
Cervical cancer (CC), one of the most frequent neoplasia among women, has a world
impact of approximately 471.000 new cases per year, with annual occurrence of
230.000 deaths. Some “high-risk” HPV types are definitively involved in the progression
of the Cervical Intra - epithelial Neoplasias (CIN) – which are hystopathologically
classified as CIN I, II and III grades – to the invasive cervical cancer. However, there is a
scarcity of studies focused on the prevalence of HPV in cervical lesions originated from
women from the Minas Gerais state, and especially from the Belo Horizonte city. In this
work, by using the PCR technique we determined the prevalence of DNA-HPV in 185
paraffin-embedded biopsies obtained by patients from Belo Horizonte city, from the MG
state, who presented diverse grades of CIN and CC. A PCR protocol using the GP6+/ GP5
generic primers set, which are able to amplify a 150 bp fragment from the viral genome
of the most HPV types, was used to determine the HPV - DNA prevalence. A general
prevalence of DNA-HPV was observed in 62,5% of biopsies classified as CIN I.
Furthermore, 68,39% of the CIN II samples, 80% of the CIN III lesions and 96% of
invasive cervical cancer samples were positive for HPV. Our results show a positive
correlation between the HPV – DNA prevalence with the severity increasing of cervical
lesions, suggesting a strong association of the viral presence and the progression of
cervical cancer.
Financial Support: FAPEMIG, CNPq.
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In vitro ANTITUMOR ACTIVITY OF SYNTHETIC SCHIFF BASES IN HUMAN CELL LINES
Mariana de Paula Lazarotti1, Josiane Barbosa Piedade1, Cleiton Moreira da Silva2,
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Schiff bases are compounds widely exploited in chemistry and seems to be an important
class of compounds for development of new chemotherapeutic agents for cancer.
Studies suggest that such substances can be selectively hydrolyzed by tumor cells, acting
as alkylating agents and as antimetabolites. In this work, synthetic Schiff bases, named
as 3A2, 3A3, 3A4, 3A5, 3A6, 3A7, 3A8 and 3A9, were tested for evaluation of cytotoxicity
in tumoral cell lines Hutu, duodeno adenocarcinoma (HTB-40) and SK-MEL-28,
melanoma (HTB-72), and the non-tumoral cell line WI-26 VA4, lung fibroblast (CCL95.1). Cell lines in culture were challenged with each Schiff bases, in different
concentrations (1,3 M, 13 M, 130 M, 585 M and 1300 M), and incubated by 24,
48 and 72 hours, at 37 ° C in humid atmosphere with 5% CO 2. Cell viability was
determined by MTT colorimetric assay. Only the Schiff base 3A2 did not show
cytotoxicity. The higher cytotoxic activity was observed with Schiff bases 3A3, 3A4, 3A8
and 3A9. Comparing the results from each cell line, SK-MEL-28 and WI-26 VA4 were
more resistant to Schiff bases, demanding higher drugs concentrations than Hutu.
However, further studies are needed in other cell lines, as well the evaluation of the
ideal concentration of each Schiff base. Studies are in progress to analyze the potential
molecular targets for these compounds.
Financial support: Fapemig and CNPq
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THE ROLE OF GPC3 IN CELL PROLIFERATION IN CELL LINES OF RENAL CARCINOMA
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Background: The GPC3 (Glipican 3) is a member of the family of glipican heparan sulfate
proteoglycans (HSPG). GPC3 gene may play a role in controlling proliferation and cell
migration, negative regulation of cell growth and induction of apoptosis. This gene is
reported to be downregulated in several cancers, which can result in uncontrolled cell
growth and contribute to the malignant phenotype of some tumors. The purpose of this
study was to analyze the mechanism of action of the GPC3 gene in cell lines of renal
carcinoma. Methods: First, we analyzed the GPC3 expression in five cell lines of renal
carcinoma by qRT-PCR. We constructed the expression vector and transfected in cell
lines and as a transfection control was used pEGFP vector. We evaluated the cell
viability and proliferation by MTT and colony formation assays respectively. Results:
GPC3 is silenced in all five cell lines. After the transfection of the expression vector in
cell lines, we observed that the GPC3 mRNA expression was increased. We found that
cell viability is higher in non-transfected cells than in transfected cells. By the colony
formation assay, we analyzed that the transfected cells with the empty vector presented
a higher number of colonies than the transfected cells with GPC3 vector expression.
Conclusion: We suggested that the GPC3 gene is related to induction of apoptosis or cell
cycle regulation in these cell lines. However, further sudies are needed to elucidate
whether this gene can act as an inducer of apoptosis in cell lines of renal carcinoma.
Financial support: FAPESP, CAPES, CNPQ
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Cancer is a leading cause of death worldwide, particularly in developing countries. Thus,
it is necessary to develop new molecules with potential antitumor action. In this study,
unpublished seven analogues of marine alkaloid viscosaline and theonelladin C were
tested for activity against human cell lines of melanoma (SK-MEL-28) and colon cancer
(RKO). The cytotoxicity assay was performed by MTT colorimetric method. Reading of
results was performed in a spectrophotometer and cytotoxicity evaluated based on the
reduction of absorbance values. We carried out TUNEL assay to verify the induction of
apoptosis. The compound 10b was more effective against SK-MEL-28, IC50 of 2.85
microM, and RKO, with IC50 of 1.90 microM. However 5b was more selective for RKO,
IC50 of 2.02 microM, mainly observed by the induction of apoptosis, by TUNEL assay.
The same group of molecules has been previously tested against an- normal
immortalized cell line, WI-26 VA4 (lung fibroblast), and presented low cytotoxicity
compared with RKO and SK-MEL-28, which indicates the selective action of this group of
molecules against tumor. It is suggested that the cytotoxicity, based on TUNEL assay
performed with 5b, is associated with apoptosis signaling pathway and it is a promising
antitumor compound.
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Nanotherapeutic applied to cancer treatment is evolving rapidly and new techniques are
being implemented to solve limitations of conventional therapeutic strategies.
Therefore, the purpose of this study was to investigate the action of the magnetic iron
nanoparticles (MNPs) in cancer cell line (HeLa) and in oral carcinoma in vivo.
Nanoparticles were transfected in HeLa cell line in different concentrations (10, 50 and
100µg/mL) and after the transfection, Prussian blue staining, apoptosis and MTT assays
were performed to ensure biocompatibility. Prussian blue stain and MTT assays showed
that cells incubated with MNPs at 100µg/mL didn’t proliferate as the cells with lower
concentrations, reflecting lower cell viability. After the in vitro experiments, were
performed oral tumor induction in Syrian hamsters divided into three groups, with a
positive control group which presented oral carcinoma, another group in which only
MNPs at 50μg/mL were injected and a third group treated with MNPs 50μg/mL
combined with an alternating magnetic field. The animals were euthanized after one
week of treatment and the tissues were stained with hematoxylin-eosin, which were
observed by light microscopy (protocol number CEUA: 029/2010). The control group and
animals exposed to MNPs had oral squamous cell carcinoma in situ with several atypical
mitoses and presence of mononuclear infiltrate. However, in animals treated with
hyperthermia there was regression of oral cancer. So the treatment of oral cancer by
hyperthermia due to the MNPs is very encouraging, but more studies should be
conducted to ascertain the mechanisms of these newly synthesized MNPs.
Financial Support: The State of São Paulo Research (FAPESP)
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Background: The overexpression of multidrug resistance protein 1 (MRP1/ABCC1) by
tumor cells results in multidrug resistance (MDR) to structurally unrelated anticancer
drugs. Circumvention of MDR by combination of chemosensitizers with antitumor
compounds is a new field of investigation in cancer chemotherapy. Aims: To study the
interaction of 3B-acetyl Tormentic acid (3ATA), a triterpene isolated from Cecropia
lyratiloba (Embaúba), with MRP1 protein. Methods: GLC4/ADR cells, a cell line
overexpressing MRP1, were treated with different concentration of 3ATA for several
times. Cell viability was evaluated by MTT. The effect of 3ATA on MRP1 activity,
expression and ROS level was analyzed by flow cytometry. GSH level, ATPasic and
glutathione transferase (GST) activity was evaluated by colorimetric method. Results:
3ATA was cytotoxic to GLCl4/ADR cell in a concentration-dependent manner. It inhibited
MRP1 activity, without modulating MRP1 expression. In other hand, 3ATA decreased the
GSH levels, GST and MRP-1 ATPasic activity and increased ROS intracellular levels.
Conclusion: Together, these results suggest that 3ATA anti-MRP1 activity is caused by
inhibition of different steps of MRP1 transport mechanism.
Fundings: CNPq, FAF/Onco, FAPERJ, FINEP (NQTN), INCT-INPeTAm/CNPq/MCT
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ANTITUMOR ACTIVITY OF POMOLIC ACID IN GLIOBLASTOMA MULTIFORME CELL LINE
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The Glioblastoma Multiforme (GBM) is the most aggressive and common brain
tumor. The low efficiency of chemotherapy in these tumors is due in part to the
multidrug resistance (MDR), mediated by overexpression of antiapoptotic proteins and
transporter proteins of the ABC superfamily. Pomolic Acid (PA) is a triterpene obtained
from leaves of Chrysobalanus icaco (abajerú) which shows antitumor activity to both
sensitive and resistant (MDR) leukemia cell lines.
Herein, we investigated the antitumor activity of the PA in GBM cell lines (U87,
A172 and GBV). GBV is a new GBM line that expressed several markers of MDR such as
the antiapoptotic proteins Bcl-2, Bcl-xL and survivin, and the transporter proteins Pgp,
MRP1 and BCRP. We used the MTT assay to analyse of the effect of PA on the cell lines
viability. PA decreased the viability of the cell lines in a dose dependent way. It induces
apoptosis of GBV as assessed by DNA fragmentation and activation of caspases 9 and 3.
Generation of reactive oxygen species (ROS) and mitochondrial depolarization are
involved in death induced by the PA, as measured using fluorescence probes H2-DCFDA
and DiOC6, respectively. Antitumor activity of PA also involves inhibition of MRP1 the
only GBV functional transporter protein. Effects of PA on antiapoptotic proteins are
being carried out. These results called attention for the potential of PA as an interesting
new tool for the treatment of GBM.
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Background: Squamous cell carcinoma of the cervix is a common gynaecological
malignancy, being the second most common neoplasm in Brazilian women.
Its pathogenesis
is
partially regulated
by adhesion
molecules
and
metalloproteinases that participate in the process of tumour cell motility towards
invasion
in adjacent
tissues. This
process
also
involves a phenotypic
cell conversion known
as epithelial mesenchymal transition (EMT),
which
is
characterized by loss of E-cadherin and expression of other molecules that help the
mechanisms of tumor secondary growth. Aims: To evaluate the occurrence of EMT in
the invasion front of the squamous cell carcinoma of the cervix. Methods: The
expression
of E-cadherin
and Ki-67 was
evaluated
by double
labelling
immunohistochemistry in 80 cases. The results were qualitatively analyzed using a
conventional optical microscope, considering the positivity patterns and intensity of
staining. Results: The expression of E-cadherin was decreased at the front of invasion. In
these areas only a small number of cells expressed Ki67; in the center of tumor islands
most cells were positive for Ki-67 and expressed E-cadherin in a strong membrane
pattern. Conclusion: E-cadherin loss sems to be an important event in areas of invasion
front of squamous cell carcinoma of the cervix. The Institutional Ethics Committee
approved this study (Protocol number 1468/10) and it was supported by FAPESP grants
11/03670-1 and 11/18483-2.

46

1,2,3 - Cell Signalling and Plasticity Lab, Biophysics Department/ Biotechnology Center,
Federal University of Rio Grande do Sul - UFRGS.
Background: Glioblastoma is the most aggressive tumor in the CNS and is characterized
by having a cancer stem cell (CSC) subpopulation essential for tumor survival. The
purinergic system plays an important role in glioma growth, since ATP can induce
proliferation of glioma cells and alteration in extracellular ATP degradation by
exogenous nucleotidases dramatically alters the size of gliomas in rats. Aim: To
characterize the effect of the purinergic system on glioma CSCs. Methods and Results:
Human U87 gliomas cultures presented tumor-spheres that express the markers of
gliomas cancer stem cells CD133, Oct-4 and Nanog. mRNA of several purinergic
receptors were differently expressed in spheres when compared to a cell monolayer not
containing spheres. Treatment of human gliomas U87 or U343 as well as rat C6 gliomas
with 100 mM of ATP reduced the number of tumorspheres when grown in neural stem
cell medium supplemented with EGF and bFGF. Moreover, ATP caused a decline in the
number of spheres observed in culture in a dose dependent manner. ATP also reduces
expression of Nanog, as determined by flow cytometry, as well as CD133 and Oct-4, as
analyzed by flow cytometry, and RT-PCR in U87 cells. Conclusion: The differential
expression of purinergic receptor in tumorspheres when compared to adherent cells
and the effect of ATP in reducing tumorspheres suggest that the purinergic system
affects CSC biology and that ATP may be a potential agonist for differentiation therapy.
Funding support: FAPERGS, CNPq e CAPES.
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The anti-inflammatory protein annexin 1 (ANXA1) has been associated with progression
in some types of tumors, suggesting a regulatory role in the proliferation. In this work,
we investigated, in vivo, the influx of mast cells (MCs) and neutrophils in control,
peritumor and tumor samples of 20 patients with larynx squamous carcinoma, and the
immunocytochemistry expression of ANXA1/FPR2 interaction in these inflammatory and
tumor cells. We also analyzed, in vitro, the effect of peptide ANXA12-26, Dexamethasone
(Dexa) and antagonist Boc2 on the growth of Hep-2 cells (larynx carcinoma cell line).
Under these treatments, we observed the level of pro-inflammatory cytokines by
Multiplex assays, the expression of ANXA1/FPR2 by Western blotting and
immunocytochemistry and, finally, the gene expression of EPs (receptors for
prostaglandin E2) and MMPs (metalloproteinases) by real time PCR. In peritumor and
tumor samples we verified degranulated MCs, transmigrated neutrophils, and
overexpression of ANXA1/FPR2 in these cells, and down-regulation in tumor cells. The
ANXA12-26, Dexa and Dexa+Boc treatment reduced the Hep-2 proliferation and the levels
of IL-6, IL-8 and MCP-1. The ANXA1/FPR2 expression was up-regulated after ANXA12-26
treatment, and down-regulated after Boc2 administration. The gene expression of EP3,
MMP2 and MMP9 was up-regulated after ANXA12-26+Boc2. Our data showed that
ANXA1 has a regulatory role on tumor proliferation by paracrine mechanisms mediated
by FPR2. A better understanding of regulatory mechanisms may lead to new biological
targets for therapeutic intervention of human larynx cancer.
The study was approved by the Committee of Ethics (CEP0300/08).
Financial Support: FAPESP and CNPq.
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A main concern in cancer therapy is resistance of tumors such as glioblastoma to current
treatments protocols. Here, we report that glioblastoma proliferation mediated by
cellular prion protein (PrPC)- secretable STI1/hop (Stress inducible protein 1/hsp70hsp90 organizing protein) interaction, is blocked by STI1/hop230-245 peptide, which
mimics PrPC binding site, in tumor cells in vitro and in malignant glioma in vivo. Both
STI1/hop and PrPC are highly expressed and co-localize in glioblastoma cells (U87MG).
STI1/hop is secreted by U87MG either cultured in vitro or xenografted orthotopically. In
vitro, proliferative effect induced by recombinant STI1/hop was inhibited by STI1/hop230245, an irrelevant peptide from STI1/hop amino-terminal domain (STI1/hop61-76) had no
effect. Most importantly, local therapy of established U87MG orthotopic xenograft with
STI1/hop230-245 significantly delayed tumor growth and improved survival on nude mice.
Consequences of STI1/hop230-245 treatment in vivo were strongly decreased cell
proliferation and U87MG cells sensitization for apoptosis, which can contribute to the
observed anti-tumor effects. Remarkably, PrPC silencing by shRNA impaired the tumor
growth in vivo and STI1 treatment had no effect upon proliferation in PrPC-silencing
cells, indicating the critical role of PrPC-STI1 interaction for tumor maintenance.
Interestingly, real time RT-PCR and tissue microarray from surgical samples
demonstrated that STI1/hop gene expression is significantly enhanced in high-grade
gliomas (grades III and IV) when compared to non-tumoral tissues, which renders it a
powerful tumor marker. Thus, STI1/hop230-245 is promising candidate for cancer therapy
by acting as adjuvant for currently established medications.
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Squamous cell carcinoma (SCC) from uterine cervix is preceded by serial modifications of
the original epithelium, which constitute the pre-cancerous lesions or Squamous Intraepithelial Lesions (SILs) that can progress to cervical cancer if un-treated. Several studies
demonstrated that high-risk (HR) Human Papillomaviruses (HPVs) are involved with the
development of cervical pre-malignant/malignant conditions, in addition to the
abolishment of an effective Immune response, whilst the low-risk (LR) HPVs are related
to benign and self-limited lesions. Langerhans cells (LC) are considered the first and
most important cells responsible for the recognition, processing and presenting-antigen
in mucosas, including the cervical one. Since the effective function of LC seems to be
affected by HPV infection, this study was focused on the analysis of the LC density in
histological sections of cervical SILs – HPV induced by means of the Indirect Immunofluorescence technique. By using two distinct LC markers, S-100 and Langerin, it was
observed a clear decrease of Langerhans cells number in SIL in comparison to those
observed in the normal epithelium samples. That reduction was associated with the
severity degree of the cervical lesions. Additionally, it was verified the presence of HPVDNA in 53,3% of Cervical Intra-epithelial Neoplasia (CIN) grade I samples, in 66% of CIN
II, in 60% of CIN III and in 93,3% of SCC samples, with a correlation between the HPV
infection and the severity and progression of the intra-epithelial lesions from the
uterine cervix. Thus, the decline of LC number through the severity grade of SILs might
be associated with the spreading of HPV infection in the cervix and contributing to the
progression of cervical cancer.
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Cancer is characterized by an uncontrolled proliferation of cells of an organism and, due
to several factors associated with its causes and effects, many studies have been
performed with the aim to develop new antitumor drugs. Several studies suggest that
cardiac glycosides have been a group of interesting with an antitumor effect, due to
cytotoxic effect and activation of signaling pathway. We synthesized a new cardiac
glycoside (DGB1) through the aldol condensation of digoxin in the lactone ring. The aim
of this work is to compare the effect of digitalic drugs (DGB1 with digoxin) in RKO colon
cancer and HeLa cervix cancer cell line. We performed MTT experiments that
demonstrated an IC50 for RKO and HeLa of 54,36 and 139 µM for DGB1 and 0,46 and
1,47 µM for digoxin. The treatment of 48h in intact cells caused an inhibition of Na,KATPase with150 nM of digoxin and a activation with 10 µM of DGB1 for both cell line.
Furthermore, the involvement of signaling pathway was evaluated. The pre-treatment
with queleritrin (200nM), a protein kinase C inhibitor, allowed us to check the
involvement of an intracellular signaling cascade. The pre-treatment with queleritrin
blocked 50% of DGB1 effect on HeLa cells and almost 100% in RKO cells and did not
cause effect on digoxin. Together, this data can be rise new possibility for the
mechanism of action of this new cardiac glycoside and shows that the sensibility of the
cells lines upon same treatments.
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The influence of O-GlcNAcylation in the motility of alveolar ephithelial cancer cells
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Is already well known that, cancer cells increase glucose and glutamine uptake,
upregulating glycolysis. The Hexosamine Biosynthetic Pathway (HBP) is highly
dependent on both molecules and recent evidences showed that cancer cells upregulate
the HBP, including increased O-GlcNAc levels, that we confirmed by
immunohistochemistry. The O-GlcNAcylation is a post-translational modification that is
involved in several cellular events, such as the cell cycle regulation, transcription and
signaling among others. Unlike phosphorylation, where about 650 enzymes (kinases and
phosphatases) regulate the addition and removal of phosphate, only two genetically
distinct enzymes are responsible for the addition and removal of O-GlcNAc (OGT and
OGA, respectively). The transition of epithelial cells to mesenchymal cells (TEM) is
crucial in metastasis of carcinoma cells by increasing the cellular motility. In this work,
we used two approaches (Wound Assay and Colloidal Gold Assay) to investigate the
role of O-GlcNAc in cellular motility. Here, we showed that increase of O-GlcNAc levels
through silencing OGA by short hairpin (shOGA) or inhibiting it by NAG-thiazole
treatment (OGA inhibitor) showed a significant increase the cell motility in alveolar
epithelial cancer cells. Additionally, the reduction of O-GlcNAc levels by silencing OGT by
short hairpin (shOGT) or by using DON (HBP inhibitor), showed a significant decrease the
cell motility. These results suggest a role of O-GlcNAcylation in the process of cell
motility and may have implications in tumorigenesis.
Funding support : CNPq ; CAPES ; FAPERJ.
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Genetics of Glioma-Role of a RNA binding protein in malignancy
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The grade IV glioma (Glioblastoma; GBM) is the most common, malignant
primary brain tumor in adults. The prognosis remains poor with median survival ranging
from 12-17 months in spite of improvements in treatment protocol which includes
maximal surgical resection followed by radiation and chemotherapy with temozolomide
(Stupp et al., 2009). Genetic heterogeneity in GBM has been proposed to explain the
limitations in the effectiveness of current therapies.
In our effort to study the biology of GBM, we identified IGF2BP3/IMP3as
a GBM specific marker. The Insulin-like growth factor (IGF) pathway arose early in
evolution and has evolved to have key roles in regulating multiple aspects of organismal
physiology ranging from energy metabolism, body size, longevity, cellular proliferation
and apoptosis which has led to great interest in the relevance of this regulatory system
to neoplasia. The IGF family includes the polypeptide ligands IGF-1 and IGF-2, two types
of the cell membrane receptors (IGF-1R and IGF-2R), and an increasing number of
binding proteins, IGFBPs. Upon investigation of the IGF family in glioma development,
we identified IGF2BP3/IMP3, a translational activator of the IGF-2 mRNA, as a gene
selectively over-expressed in GBMs. In addition to demonstrating a diagnostic and
prognostic utility, we also establish a causal role for IMP3 in promoting proliferation,
anchorage-independent growth, angiogenesis and invasion. We also demonstrate that
these pro-oncogenic roles of IMP3 are mediated through the translational activation of
IGF-2 which further leads to the activation of its immediate downstream effectors, the
PI3-kinase and the MAP kinase pathways. Thus, we have identified IMP3 as a GBMspecific pro-proliferative and pro-invasive marker acting through IGF2 resulting in the
activation of oncogenic PI3-kinase and MAP-kinase pathways.
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Antineoplastic effect of two different approaches of LQB-118 administration in murine
melanoma model

B48
Lectin obtained of cauliflower (Brassica oleracea var. Botritys) inhibits proliferation of
cell lineage of breast cancer
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Background: Among natural products with pharmacological effects, Pterocarpans and
Naphthoquinones stand out, known for their antineoplasic activity. Based upon these
molecules, our group proposed a new synthetic substance, the hybrid
pterocarpanquinone LQB-118.

Natália Cristina Santos Costa, Departament of General Biology, Federal University of
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Aims : Since LQB-118 was proven to be effective in vitro, this study aims to test its
antitumor activity in vivo on a murine melanoma model.

Leandro Licursi de Oliveira, Departament of General Biology, Federal University of
Viçosa, Brazil. E-mail: leandro.licursi@ufv.br

Methods: 10⁵ or 2x10⁵ B16F10 melanoma cells were subcutaneously injected in twomonth C57BL/6 mice, with an average weight of 20 g. Therefore, two different
treatment schedules were determined: one started after 3 days of growth and another
started after approximately 10 days, limited by the size of the tumor mass (0.8 cm
diameter). Animals were divided into two groups and treated under different methods:
one with intraperitoneal injections of 0.19 mg/kg LQB-118 for 14 days, and another
based on daily topical administration of LQB-118 under the same conditions, diluted in
DMSO. Survival rates, weight gain and sizes of the tumor masses excised after
euthanasia were evaluated.

Background: Carbohydrate-protein interactions are involved in a range of biological
mechanisms, i.e., they mediate diverse cellular activities, including cell recognition,
growth control, apoptosis and pathologies such as tumor spread. Aims: In this study we
evaluated the action of a lectin, a protein with the ability to recognize and bind specific
carbohydrates, purified from cauliflower (Brassica oleracea var. Botritys) in cellular
lineages of human breast cancer MDA-MB231 and murine melanoma B16F10. Methods:
The lectin was purified from cauliflower by anion exchange chromatography and size
exclusion chromatography. The lectin purity was confirmed by SDS-PAGE. The
proliferation assay was realized to evaluate the role of lectin in cancer grown. Briefly,
MDA-MB231 and B16F10 cells were cultivated in 96 plates with RPMI medium
supplemented with 10% (v/v) of foetal bovine serum and antibiotics, at 37°C in a 5% CO 2
atmosphere for 24 hr. The different concentrations of lectin (1, 5, 10 and 50 ug/mL) was
added to cells and cultured for more 48 hours in same conditions. Results: The lectin did
not inhibit growth of murine melanoma B16F10, but showed an inhibition of 25,9%,
30,9%, 32,9% and 43,2% of human breast cancer MDA-MB231 at concentrations 1, 5, 10
and 50 ug/mL, respectively. Conclusion: The lectin from cauliflower inhibited the growth
of cell line MDA-MB231 in a dose dependent manner.

Results: The results showed the effectiveness of both topical and intraperitoneal
treatment in the early treated tumors. However, in late tumors, the treatment did not
show the same effectiveness, but was still able to reduce the tumor growth.
Surprisingly, LQB-118 molecule showed only discreet effect on survival of animals.
Conclusion: Data showed that the synthetic LQB-118 presents clinical potential, since it
was able to reduce growth of B16F10 melanoma in vivo.
Information on ethical approval: “Caracterização de Células do Sistema Imune Após
Tratamento com Ouabaína e Corticóides” – IBQM048
Funding Support: CNPq, PIBIC-UFRJ, FAPERJ
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Effect of epigenetic drugs in anti-hormonal treatment of breast tumor cell lines
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Background: Every year around 1.38 million women are diagnosed with breast cancer
around the world and these tumors are the leading cancer-related cause of mortality of
women. Although ER+ tumors have better prognosis, some of these patients do not
respond or become resistant to hormonal therapy. Epigenetic modifications are widely
studied in all tumor types and epigenetic drugs are already in use to treat
myelodysplastic syndrome and are already in clinical trials to treat leukemia. Aim: This
work aimed to evaluate the impact of a pre-treatment with epigenetic drugs in the
sensitization of breast tumor cells to anti-hormonal treatment. Material and Methods:
Breast cancer cell lines were treated with either 5-Aza-2'deoxycytidine (AZA),
trichostatin (TSA) or both and then submitted to the treatment with tamoxifen,
fulvestrant, anastrozol or 17-beta-estradiol. The cell viability was analyzed by MTT
assay. Results: All pre-treatments with epigenetic drugs were efficient in sensitize tumor
cells to tamoxifen, fulvestrant, anastrozol or 17-beta-estradiol. Only TSA failed to
increase the efficiency of anastrozol and 17-beta-estradiol treatment in MCF-7 but not
in SKBr3. Conclusions and perspectives: Epigenetic drugs are able to increase the
efficiency of anti-hormonal treatments at least in the breast cell lines used here. These
results open a new window in the search for more efficient therapies for breast tumor
patients and for the use of epigenetic drugs as an aggregate treatment regimen for
those patients.
Financial support: FAPESP, CAPES, CNPq

Listing Author:

Colorectal cancer(CRC)is one of the most common tumors among population and
ionizing radiation(IR)is used as first line of treatment. However,the local recurrence and
metastasis remain a problem of this therapy.Irradiated-tissue-microenvironment could
modulate the progeny cells,confering malignant advantages for tumor repopulation. The
purpose of this study was to analyze the phenotype of the radiation-survivor progeny of
CRC cells. We used Caco-2, HT-29 and HCT-116 cells as CRC model.Cells were irradiated
with 5Gy in Cs137 irradiator. After 24 and 48h, cells were trypsinized and the surviving
cells maintained in normal medium until colony formation. The expression and
localization of proteins were monitored by immunoblotting, and immunofluorescence,
respectively. Cell migration was analyzed through the Wound- healing assay. We
observed by optical microscopy that radioresistant progeny cells of Caco-2, HT-29 and
HCT-116 showed a differential aberrant morphological organization.Confocal
microscopy analysis showed heritable aberrations in actin cytoskeleton organization and
disorganization of cells contacts in the progenies of irradiated cells. Reduced E-cadherin
expression in Caco-2, HT-29 and HCT-116 and reduced β-catenin expression in Caco-2
and HCT-116 but not in HT-29 cells was observed. Furthermore,Increased expression
and reorganization of vimentin filaments and also an increased migratory potential in
the progeny of HT-29 cells was observed. Clonogenic survival ,apoptosis activation
analyses and different expression of surviving showed that Caco-2 cells were more
radiorresistant than the others cell lines. The results suggest that IR induces heritable
phenotype alterations that are correlated with a more aggressive potential in the
survival progeny.More studies are in course to elucidate this hypothesis.
Support: CAPES, Ministério da Saúde, FAPERJ e CNPq
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Analysis of classic cadherins expression in a murine melanoma model

B52
Retinoblastoma (RB) protein knock-down increases apoptosis and reduces acid
vesicles formation in glioblastoma etoposide treated cells
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Melanoma is the most serious form of skin cancer, which arises from the pigmentproducing cells called melanocytes. In human epidermis, melanocytes residing at the
basement membrane are interspersed among basal keratinocytes. keratinocytes control
melanocyte growth and behavior through a complex system of paracrine growth factors
and cell-cell adhesion molecules. During melanoma development, transformed cells
evade keratinocyte-mediated control by downregulating cell adhesion molecules, like Eand P-cadherins, and up-regulating receptors and signaling molecules not found on
melanocytes, but important for melanoma cells interaction and migration, such as Ncadherin. The switching of cadherin subtypes during melanoma development seems to
be crucial for invasion and migration of melanoma cells during metastasis process. This
study investigated the pattern of expression of E-, P- and N-cadherins in a melanoma
model composed of B16F10 melanoma cells and sublines developed in BALB/c mouse,
by different inoculation routes: B16F10-B (subcutaneous inoculation of B16F10 cells)
and B16F10-M (intravenous inoculation of B16F10-B cells). To address this question,
total proteins extracts of the cell lines were load and separated on 10 or 12% SDS-PAGE
gels and transferred to nitrocellulose membrane. For immunoblotting, antibodies
against E-, P- and N-cadherins were used. No detectable E, P or N-cadherins was found
in the cell lines. These results suggest that the cell lines can represent a transient stage
of melanoma progression, however further studies are necessary for better molecular
characterization of it.
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Background/Aims/Methods: Glioblastoma associated survival, of one year, hasn't
improved within the last decade. Despite a first line of treatment, the tumor recurs, and
is, then, treated with etoposide (VP-16). Etoposide causes DNA damage, cell cycle arrest
and apoptosis. Retinoblastoma protein (RB), first described as a cell cycle blocker, is
cleaved by caspases, becoming unstable, during etoposide induced apoptosis. Besides
that, glioblastomas present alterations in the RB pathway, mainly in genes that lead to
the RB inactivation, to its cell cycle blocker function, by hyperphosphorylation. So we
questioned whether RB would participate in survival mechanisms in glioblastoma cells,
in the presence of etoposide. To answer that, we silenced RB, by RNAi, in glioblastoma
cells, and compared their responses to etoposide with the parental groups.
Results: Our results showed that etoposide induces cell cycle arrest in S phase and
apoptosis, and that RB silencing increases apoptosis even in a glioblastoma stem cell
line. We also showed that etoposide leads to vesicle acidification, and that RB silencing
reduces it. Some chemotherapeutic agents can be incorporated in acid vesicles, as a way
of reducing its contact with the nucleus. According to that, we showed that RB silencing
can increase etoposide induced DNA damage, besides reducing acid vesicle formation.
Conclusions: RB silencing should be considered as a way of improving glioblastoma
response to therapy, as it increases etoposide induced apoptosis even in tumor stem
cells.
Funding Support: CNPQ, FAPERJ and CAPES.
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B53
Transglutaminase 2 activates both caspase-dependent and caspase-independent
apoptotic cell death via calpain/Bax signaling pathway in response to photodynamic
therapy

B54
Minichromosome maintenance 7 protein is a reliable biological marker for human
cervical progressive disease
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Transglutaminase 2 (TG2) is a versatile protein that is implicated in significant biological
processes, including cell death and degenerative diseases. A possible role of TG2 in the
apoptotic death of cancer cells induced by photodynamic therapy (PDT) was recently
suggested; however, the mechanism by which TG2 regulates apoptotic responses to PDT
remains to be elucidated. In the present study, we investigated the key signaling
pathways stimulated during apoptotic cell death following PDT, and whether inhibition
of TG2 activation using pharmacological approaches and small interfering RNAs affects
the signaling pathways. PDT caused the release of both cytochrome c and apoptosisinducing factor (AIF), by damaging mitochondria, which resulted in caspase-dependent
and -independent apoptotic cell death, respectively. Released AIF translocated to the
nucleus and, synergistically with the caspase-dependent pathway, led to apoptotic cell
death. Both the caspase cascade and the activation of AIF following PDT were mediated
by TG2 activation. In addition, PDT-activated calpain was responsible for the sequential
events of Bax translocation, the collapse of the ΔΨm, caspase-3 activation, and AIF
translocation, all of which were provoked by TG2 activation. Together, these results
demonstrate that PDT with a chlorin-based photosensitizer targets TG2 by activating
calpain-induced Bax translocation, which induces apoptotic cell death through both
caspase-dependent and AIF-mediated pathways. Moreover, these results indicate that
TG2 may be a possible therapeutic target for PDT treatment of cancer.
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Cervical cancer is the second most common type of neoplasia, among women from
different parts from the world. There is epidemiological evidence that, persistent
infection of the cervix with oncogenic types of human papillomavirus (HPV) plays a
preponderate role in the development of uterine cervical carcinoma. Research
nowadays is focused on the development of objective biomarkers that can distinguish
transforming from productive HPV infections and predict disease severity. In the present
study, the expression patterns of p16INK4a, Ki-67 and MCM7 proteins were evaluated in
cervical tissue samples, to investigate the usefulness of these molecules as biomarkers
for the progression of cervical intraepithelial lesions and for the occurrence of HPV
infection. The expression of p16INK4a, MCM7 and Ki-67 was significantly associated with
cervical lesion progression indicating that the use of these biomarkers may be useful
tool for discriminating between distinct and severe stages of the progressive cervical
disease. A positive correlation between the p16INK4a and MCM7 expression and the
presence of HPV DNA was verified. However, it has not been observed any correlation
between the Ki-67 expression and the HPV infection. The Ki-67 and MCM7 labeling
indexes were closely correlated with the CIN histological grade, with higher labeling
index values obtained from the more severe lesions, being the MCM7 labeling indexes
the highest values in all the CIN categories. A good correlation among the p16 INK4a, Ki-67
and MCM7 data was observed. In addition, MCM7 demonstrated to be a more efficient
and sensitive marker to assess disease progression in the uterine cervix.
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Background: Cancer is a malignancy of difficult treatment and the known side effects of
the most antineoplastic agents must be considered in the clinic. Therefore,
development of safer chemotherapic agents is of great interest. Different natural
products present antineoplastic effects and among them, pterocarpans and
naphthoquinones were the inspiration for a new hybrid molecule, called LQB-118. This
compound was proven to be effective in vitro against different cancer cell lines.
Aims: Evaluate toxicity of LQB-118 in a murine model, highlighting the effect on immune
system cells. Futhermore, the antineoplastic effect of LQB-118 was also evaluated after
intraperitonial injection of 106 Ehrlich cells on swiss mice.
Methods: Mice received an acute intraperitonial dose of LQB-118 (3.8 mg/kg). After
different periods of time their weight alteration, behaviour, hematopoiesis and
lymphopoiesis were evaluated. For this purpose, thymocytes, splenocytes and bone
marrow cells were counted and analysed by flow cytometry to detect cell
subpopulations alterations.
Results: It was observed that LQB-118 did not show toxicity for young and adult mice
since intraperitonial administration did not seem to change weight gain, weight of
immune system organs and absolute number of cells. However, LQB-118 seems to lead
to a decrease of T CD4+/CD8+ cells with concomitant increase of T CD4+ cells in thymus.
Furthermore, in vivo experiments showed that LQB-118 had an interesting
antineoplastic effect in vivo.
Conclusion: LQB-118 seems to modulate immune system on thymus cells
subpopulations, also being able to reduce the in vivo growth of Ehrlich cells .
Information on ethical approval: “Caracterização de Células do Sistema Imune Após
Tratamento com Ouabaína e Corticóides” – IBQM048.
Financial Support: CNPq, FINEP, FAPERJ, INCT – INCA.
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Previous studies have shown that the DNA repair component Metnase (also termed
SETMAR) mediates resistance to DNA damaging cancer chemotherapy. Metnase has an
essential nuclease domain that shares homology with the Transposase family. We
therefore virtually screened the tertiary Metnase structure against the 550,000
compound ChemDiv library to identify small molecules that might dock in the active site
of the transposase nuclease domain of Metnase. We identified 8 compounds as possible
Metnase inhibitors based on their interaction with the nuclease domain. Interestingly,
among these candidate inhibitors were quinolone antibiotics and HIV integrase
inhibitors, which share common structural features. Previous reports have described
possible activity of quinolones as anti-neoplastic agents. Therefore, we chose the
quinolone ciprofloxacin for further study, based on its wide availability and low toxicity.
We found that it did inhibit the ability of Metnase to cleave DNA. It did not induce DNA
damage alone, but did decrease DNA repair after chemotherapy damage. It increased
the sensitivity of cancer cell lines and a xenograft tumor model to clinically relevant
chemotherapy. These studies provide a mechanism for the previously postulated antineoplastic activity of quinolones, and suggest that ciprofloxacin might be a simple yet
effective adjunct to cancer chemotherapy.
This work was supported by National Institutes of Health. All biological experiments
were performed in accordance with the Institutional Animal Care and Use Committee at
the University of New Mexico.
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Tumor cells have specific biosynthetic and bioenergetic requirements when compared
to the non- transformed cells, characterized by intense glycolysis even in the presence
of oxygen (Warburg effect). In order to keep up with the high mitotic rate, the
neoplastic cells need a constant supply of anaplerotic compounds for the tricarboxylic
acid cycle such as the α-ketoglutarate, produced by the metabolism of glutamine. Three
glutaminases isoforms have been identified in mammals: Kidney-type glutaminase
(KGA), glutaminase C (GAC), and Liver-type glutaminase (LGA). The LGA was recently
characterized as a target of the p53 transcriptional regulator, being proposed as an
intermediate of p53`s function on energy metabolism and antioxidant defense. These
findings indicate that the suppression of LGA expression might be one of the driving
forces supporting tumor growth. Studies have shown that the protein GIP-1
(Glutaminase Interacting Protein 1) / TIP-1 (Tax interacting protein 1) is an interaction
partner of the LGA in neurons. The understanding of the non-enzymatic functions of the
LGA will help us deciphering the importance of this enzyme in cell growth as well as
other cellular processes yet unknown. This work aims at the characterization of the
interaction of LGA with GIP-1 in the non-transformed mammary epithelium cells (HMEC)
and mouse fibroblasts (NIH 3T3) as well as breast tumor cells (SKBR3). We showed that
LGA-GFP co-localizes with GIP-1-MonoRed in HMEC and NIH-3T3. The interaction will be
further confirmed by co-immunoprecipitation. The long term goal is to determine the
importance of this interaction for the cellular localization of the LGA as well as its role in
cellular redox homeostasis.
Financial support: FAPESP project number 2011/07051-4
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Background: Cancer is a multifactorial heterogeneous disease characterized by the
multistage nature of its pathogenesis. Despite the great progresses made in the
development of anticancer drugs and strategies, there are no therapies that can
completely and selectively destroy malignant cells. A feasible approach is
chemoprevention, the use of natural or synthetic substances to block, retard or even
reverse carcinogenesis.
Aims: To assess the effects on the proliferation, death by apoptosis and invasive
potential of a highly metastatic epidermoid carcinoma cell line A431 of a Calluna
Vulgaris (CV) extract.
Methods: Proliferation was evaluated by MTT and clonogenic tests; apoptosis was
assessed by TUNEL; for the effect on the invasive potential MMP2 and MMP9 were
evaluated by gelatin zymography and Luminex.
Results: CV extract reduced cell viability dose-dependently. Plating efficiency (PE)
decreased with the extract dose. This reduction was highly significant (p<0.0001)
beginning with 20 µg/ml. As shown with gelatin zymography, the CV extract reduced
MMP9 (both active and inactive forms) at both concentrations: 10 and 20 µg/ml.
MMP2, the inactive form was reduced only with the 20 µg/ml dose. MMP2 protein
detected with Luminex was also significantly reduced (p<0.0001). The treatment with CV
led to increased apoptosis: 1,6% higher with 10 µg/ml compared to control and 26.9%
higher with 20 µg/ml.
Conclusions: CV extract inhibited growth in the epidermoid carcinoma cell line, induced
apoptosis and reduced the production of matrix metalloproteinases MMP2 and MMP9,
meaning it has antiproliferative and atiinvasive effects, which need to be further
investigated.
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radiochemotherapy
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Background: Cervical cancer is the second most common cancer in women worldwide
and a problem in developing countries. A reliable biomarker predicting the treatment
response would be of great value for patients’ management. Angiogenesis is an
important stage of tumor growth and is extensively studied by investigating certain
biomarkers.
Aims: The aim of our study was to determine the expression of the vascular endothelial
growth factor C receptor (VEGFR- 3) in tumor biopsies and its role in predicting the
response to therapy with radiation and Cisplatinum in locally advanced cervical cancer.
Methods: The study includes 53 patients with advanced squamous cell carcinoma of the
cervix, treated by radiochemotherapy associated or not with surgery. Pretreatment
tumor VEGFR-3 expression was immunohistochemically assessed in formalin-fixed,
paraffin-embedded biopsies. A semiquantitative analysis was made using the proportion
of positive cells and the intensity of staining, both for the epithelial and stromal
components of the tumor.
Results: A statistically significant correlation with the tumor response was obtained for
epithelial VEGFR-3 expression (p=0.04). For the stromal expression the correlation
approached to the statistical significance (p=0.06). Combining the epithelial and stromal
VEGFR-3 expression in a single predictive factor for tumor response, which considers the
maximum value of either scores, a strong significance was reached (p<0.01).
Conclusion: Our results show that VEGFR-3 can be used as a tumor response biomarker.
The imunohistochemical analysis of VEGFR-3 expression is a simple method of
identification of the patients with poor response to radiochemotherapy, who need a
more aggressive treatment.
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Background: Leukemia is a malignant disease of leukocyte. This kind of pathology is
more common among children and it can be classified in acute and chronic types which
in turn, are divided into lymphoid and myeloid. Due to high mortality of that disease we
think to be necessary to look for new molecules, such as a Morita-Baylis-Hillman adduct
substance, called A2CN. Objectives: To assess the cytotoxic potential of A2CN (a MoritaBaylis-Hillman adducts) we used acute myeloid leukemia cells (HL60), chronic leukemia
cells (K562) and chronic leukemia cells of multiple drug resistance (K562-lucena).
Methodology: We compared the effect of A2CN in HL60, K562 and K562-lucena cells (0
– 400 μM) using MTT and neutral red assays (NRA). To investigate the death mechanism
we performed the morphological analysis by fluorescence microscopy with differential
staining by EB/LA and mitochondrial function was indirectly assessed by measuring the
variation in mitochondrial transmembrane. Results: A2CN inhibited the proliferation of
HL60 (IC50= 22 μM), K562 (IC50= 58 μM) and K562-lucena (IC50= 60 μM) cells. These
results were measured by MTT test with 24h of treatment. NRA test showed an IC 50 of
31 μM in HL60 cells, proving cytotoxic potency of that compound. All concentration
assess (5, 10 and 20 μM) showed increase in the number of apoptotic cells by
microscopy fluorescense with formation of apoptotic bodies and chromatin
condensation. The compound induced depolarization of mitochondrial membrane at
concentrations of 10μM. Conclusions: A2CN promoted apoptosis in many leukemic cell
lines possibly by intrinsic pathway activation of apoptosis.
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Identification of novel molecular markers in human glioblastoma with therapeutic
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Glial tumors are the most common form of cancer of the nervous system
and glioblastoma multiforme (GBM) being the most prevalent and aggressive form of
the disease. Standard therapy for GBM includes chemotherapy, radiotherapy, and if
possible, surgical resection. However, GBM grows in spindle patterns, consequently
complete removal of the tumor is difficult and recurrence is a common event.
Therefore, novel therapeutic approaches are necessary to prevent tumor reappearance
and improve survival. Here we employed phage display technology to identify novel
molecular markers for human GBM. Two peptide phage libraries (X6 and CX8C; X= any
amino acids, C= cysteine) were used to screen human glioblastoma U87MG cells using
the biopanning and rapid analysis of selective interactive ligands (BRASIL) method. To
improve our selection and favor peptides specific for glioblastoma, libraries were preselected with endothelial cells before being incubated with the U87MG cells. Significant
enrichment of phage binding to U87MG was observed after 4 or 5 rounds of selection
and randomly selected phage clones were sequenced to identify the peptide displayed
by each bacteriophage. Preliminary analysis revealed that 12 out of 14 clones (86%) had
a greater than 150% enhancement (range, 1.5–9.0-fold; median, 4.4-fold) in the ratio of
cell binding upon U87MG cells normalized to control insertless phage. Moreover, two
phage clones were internalized by U87MG cells. In summary, we have successfully
targeted a human glioblastoma cell line and identified peptides which might enable
future development of new therapies for this disease.
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Background: Melanoma is a carcinoma arising from melanocytes, whichis the most
aggressive form of skin cancer due to its extremely high metastatic potential.
Therefore, researches toward a deeper understanding of the characteristics related to
the metastasis development in melanoma cells are of critical relevance.
Aims: Here, by using B16F10 and B16F0 murine melanoma cells as experimental
models, we explore the morphological specificities related to the properties of these
cells
to
producemelanoma
tumor
growth
and
metastasis.
Methods: Cellular cultures and tumors induced with cells of high (B16F10) and low
(B16F0) metastatic potentials were analyzed using light optical and transmission
electron microscopy. Tumors were induced in C57BL mouse by injections of the above
mentioned melanoma cell lines.
Results: Ultrastructural analyses of both cell cultures and of their respective inducedtumorsrevealed some distinguishing features of melanoma cells. The B16F0 cell line
presented a mitochondrial hyperplasia and a large number of melanosomes, while
B16F10 showed a large number of mitochondria dispersed in a range of shapes
and sizes, and also many polyribosomes. B16F10 cells and derived tumors exhibit
morphology more aberrant than that observed in B16F0 cells and tumors, and also
express capacity for muscle fibres invasion, in agreement with their highest metastatic
potential.
Conclusion: Taking together these data with previous functional analyses it is tempting
to speculate that the striking morphological features described here are closely
correlated with the different metastatic potential described for these widely used
melanoma cell models.
Ehtical Approval:The Institutional Animal Care Committee of UENF approved all related
practices.
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In bivalves, disseminated neoplasia is a proliferative disorder of abnormal
hypertrophied, anaplastic cells, circulating in the hemolymph, constituted of the
immune cells, the hemocytes and, spread into the visceral-mass. The objective of this
study was to characterize the neoplastic cells of the oyster Crassostrea gasar. Samples
were collected in December and March 2012 (N = 80), in the estuary of Mamanguape
(PB). Hemolymph was extracted from the adductor muscle individually and freshly
analyzed by optical microscopy and flow cytometry for immunological parameters:
phagocytosis, production of reactive oxygen species (ROS) and cell viability, and fixed
and stained with Giemsa. Tissues were prepared for conventional histology. Only one
case of disseminated neoplasia was observed in this study. The neoplastic cells
represented 32% of the hemocytic population and beyond hemolymph vessels were
observed scattered through the connective tissue of various organs. The neoplastic cells
were larger (Mean 13.5 SD 1.1 µm) than granular (Mean 10.4 SD 1.9 µm) and hyaline
hemocytes (Mean 6.8 SD 2.8 µm), they had large pleomorphic nucleus, and they
extended short (Mean 3.8 SD 0.8 µm) filipods, unlike normal hemocytes (Mean 7.6 SD
2.3 µm). The cytoplasm was dense and strongly basophilic. The neoplastic cells showed
similar viability (96.2%) to normal hemocytes (Mean 95.7 SD 1.3%) and sharply decrease
in phagocytic capability (3.5%), despite the high ROS production (679 a.u.) compared to
granular hemocytes (Mean 42.4 SD 14.5% and, Mean 268 SD 63.9 a.u., respectively).
This is the first morphofunctional study of oyster neoplastic cells in Brazil.
Financial Support: CNPq.
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A large number of plants belonging to the Hypericum family are known to possess
strong antitumor properties. Previously, our group evaluated the antiproliferative
activity of the crude methanolic extract of six species of Hypericum growing in southern
Brazil. The most active extracts were submitted to fractionations. The in vitro
antiproliferative effects of four compounds, two phloroglucinols (japonicin A and
uliginosin B, isolated from H. myrianthum) and two benzophenones (cariphenone A and
cariphenone B, isolated from H. carinatum) were then investigated in three cell lines
(HT-29, human colon carcinoma cells; U-251, human glioma cell line and OVCAR 3
human ovarian carcinoma cells).Afterwards, different doses of these compounds were
associated with citotoxic compounds commonly used as chemotherapy treatment for
these tumors in the clinic. Here we report that japonicin A acts synergistically with
paclitaxel at low doses, potentiating its effect and decreasing its dose-effective curve.
We will now explore the mechanisms of action of japonicin A, with the purpose of
proposing a model designed to improve its activity. This project was approved by the
ethics committee and received financial support from the Federal University Hospital
(HCPA), Porto Alegre, Brazil.
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ABSTRACT
Background: Kaiso protein has been identified as a new member of the POZ-ZF
subfamily of transcription factors that are involved in development and cancer. There is
consistent evidence of the role of Kaiso and its involvement in human tumorigenesis but
there is no evidence about its role in hematopoietic differentiation or establishment of
chronic myeloid leukemia (CML). We used, normal K562 cell line, established from a
CML patient in blast crisis, and imatinib-resistant K562 cell line, to investigate the
specific distribution of Kaiso.

Results: We found cytoplasmic expression of Kaiso, in K562 cells, confirmed by
immunofluorescence and western blot of cytoplasmic protein fraction. Kaiso was weakly
expressed in the imatinib-resistant K562 cell line confirmed by immunofluorescence and
western blot. The cytoplasmic expression of Kaiso was not modified when the K562 cells
were treated for 16 hrs with imatinib 0.1 and 1 μM. In our study, small interfering RNA
(siRNA) was introduced to down regulate the expression of Kaiso and p120ctn in K562
cell line. Kaiso and p120ctn were down regulated individually (siRNA-Kaiso or siRNAp120ctn) or in combination using a simultaneous co-transfection (siRNA-Kaiso/p120ctn).
Conclusion: These results suggest that cytoplasmic localization of Kaiso is related to a
poor prognosis in CML-BP.
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Pituitary adenomas account for approximately 10-15% of intracranial tumors and result
in morbidity associated to altered hormonal patterns. Preventive strategies are being
developed, and use of functional foods with chemopreventive compounds, like
carotenoids, appears to contribute to this process, reducing risks of chronic diseases
such as cancer. In this study, we evaluated the influence of different concentrations of
beta-carotene and lycopene on cell viability, colony formation, cell cycle, apoptosis,
hormone secretion, intercellular communication and expression of connexin-43 in
ACTH-secreting pituitary adenoma cells, the AtT20 cells. It was observed a significative
decrease of cell viability and clonogenic capacity after 48 and 96 h of lycopene and betacarotene treatments. Cell cycle analysis revealed that beta-carotene induced
accumulation of the cells in S and G2/M phases; furthermore, lycopene increased the
proportion of cells in G0/G1 and decreased in S and G2/M phases, both after 96 h. It
was also demonstrated that carotenoids induced apoptosis after 96 h. In a
concentration-dependent manner, lycopene and beta-carotene decreased the secretion
of ACHT in AtT20 cells; in all conditions of treatment, an increasing of pospho-connexin43 expression was observed. To evaluate intercellular communication, Lucifer yellow
dye microinjections were performed and no significant differences were observed in the
treated cells. These results show that lycopene and beta-carotene were able to
negatively modulate events related to the malignant phenotype of AtT-20 cells probably
by a mechanism involving connexin 43, and suggest that these compounds could be
used in a new pharmacological approach for Cushing’s disease treatment.
Financial Support: CNPq, FAPERJ and CAPES
Contact: natalia.haddad@gmail.com
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EGF modulates claudin expression increasing the tumorigenic potential in colorectal
cancer cells
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Angiogenesis is a dynamic process of proliferation and cellular differentiation. It requires
endothelial proliferation, migration, and tube formation. This work, shows that sulfated
polysaccharides, fucans, fractionated (SV1) and purified in Sepharose CL-4B (PSV1) from
brown seaweed Sargassum vulgare, with high content of total sugars and sulfate with
antiangiogenic effect. Analysis with chorioallantoic membrane assay (CAM) in chicken
embryos, demonstrated that polysaccharides fraction SV1 and purified, PSV1, have an
inhibitory effect on angiogenesis. This result was also confirmed by inhibition of
tubulogenesis in the rabbit aorta endothelial cell (RAEC) on matrigel. We showed in
Apoptosis assay (Annexin V - FITC / PI) and MTT assay with RAEC cells that these
polysaccharides no had affect the viability and no showed action on apoptotic or
necrotic. Using an ELISA kit in culture medium of RAEC cells incubated with SV1 and
PSV1 at 25, 50 and 100 micrograms showed that secretion of VEGF were inhibited. Test
in the action of inhibition of VEGF secretion, showed that when compound were
incubated with the RAEC cell line for 24 h, had response more effective to PSV1 50
micrograms (71.4%) and SV1 100 micrograms (75.9%) respectively. Moreover, PSV1
and SV1 have an antiproliferative action against tumor cell line HeLa. It was observed
that PSV1 concentration of 50 micrograms inhibited 47% of the proliferation in these
cells. This demonstrated a direct antitumoral action in HeLa cells. Thus, sulfated
polysaccharides SV1 and PSV1 have potential action in antitumor therapy, having
cytotoxic action on tumor cells and antiangiogenic.
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Colorectal cancer represents the fourth most common cause of cancer-related death
worldwide, which is closely linked to development of metastasis. During this process,
epithelial cells may undergo morphogenetic changes that lead to disassembly of cell-cell
adhesion, increasing the invasive potential. Thus, the tight junctions (TJs), one of the
major regulators of cell-cell adhesion system, play an important role in this process.
Previous studies showed that claudin proteins, important components of TJs, regulate
different events related with cancer progression. Additionally, altered expression of
claudins in human colorectal cancer samples has been showed, nevertheless the
molecular mechanisms underlying this event remains to be defined. In present study,
we investigate whether the EGFR pathway could modulate the altered expression of
claudins in colorectal cancer cells. HT-29 cells derived of human colorectal cancer were
treated with EGF and the expression of claudins was analyzed by immunoblotting and
immunofluorescence. Our results showed that the EGF treatment caused a decrease of
claudin-1 and an increase of claudin-3, as well as induced redistribution of these
proteins. Furthermore, an increase of the cell motility, foci formation and anchorageindependent growth were also observed after EGF treatment. Additionally, HT-29 cells
were transduced with retroviral-vectors containing claudins 1 (HT/Cld1) and 3 (HT/Cld3)
cDNA. We observed that HT/Cld1 cells exhibited a lower migratory potential whereas
HT/Cld3 cells showed an increase of the foci formation and anchorage-independent
growth. Together, our findings indicate that EGF regulates the expression of claudins 1
and -3 of a differential fashion, increasing the tumorigenic potential in colorectal cancer.
Financial support: FAPERJ, CNPq, CAPES, INCa-MS.
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Background: Glioblastoma multiforme (GBM) is one of the most aggressive human
cancers which maintenance is related to cancer stem cell. It was demonstrated that
Shh signaling pathway (SHH-Gli1) was capable of controlling the proliferation of
glioma cancer stem cells (GCSC) (CD133+) and the expression stemness genes. Current
studies in GBM therapies have shown that GCSC are responsible for radioresitant and
chemoresistant properties, which results in high mortality. Recently it was postulated
that Shh signaling pathway could be involved on development of chemoresistent and
radioresistent properties of GCSC and their self-renew capacity.
Aims: Analyze the role of Shh in GBM proliferation and stem cell properties
maintenance in vitro.
Methods: GBM cultures (GBM 95, GBM 02 and GBM 03) were maintained for 8 days in
the presence of different concentrations of cyclopamine, a Shh pathway inhibitor, and
we evaluated the proliferation using a MTT assay, in three different days.
Imunocitochemistry to SC-markers were preformed after 8 days of treatment with
cyclopamine.
Results: In all GBM lineages tested with cyclopamine, we were able to decrease GBM
cells proliferation in vitro. Meanwhile, we also observed an increased expression of Sox2, a transcription factor, important for maintaining the stem cell characteristics.
Conclusion: We suggest that Shh signaling pathway is important to modulate GBM
proliferation. Then, it is possible that Shh signaling has an important role in maintaining
the properties of cancer stem cells of GBM and their self-renew capacity.
Funding Support: CAPES, FAF/ONCO, FAPERJ, CNPq, INNT-INCT-MCT
Ethical Approval: DAHEICB 015
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Nuclear pore complexes (NPCs) control nucleocytoplasmic transport at the nuclear
envelope. Nup98 resides inside the NPC and also localizes to the nucleoplasm, where
it’s suggested to participate in gene expression. In leukemia cells the NUP98 gene is
commonly translocated, and here we investigate the function of Nup98 in gene
expression as a means to understand its role in leukemogenesis. Firstly, we defined
the protein interaction network of Nup98 using immunoprecipitation (IP) and LCMS/MS analysis. Several proteins identified in association with Nup98 regulate mRNA
metabolism, especially messenger RNA splicing and mRNP assembly. Among the
most abundant Nup98 interactors is DHX9, a RNA/DNA helicase. Importantly, the
localization of DHX9 is altered by depletion or overproduction of Nup98 as revealed
by immunofluorescence microscopy. Since Nup98 and DHX9 contain RNA-binding
domains, Nup98 IP experiments were performed in the presence of RNase. These
experiments showed that the association of Nup98 with DHX9 was dependent on
RNA. Further supporting a role for the Nup98-DHX9 complex in RNA metabolism, we
showed using RNA-IPs and RT-PCRs that both Nup98 and DHX9 interact with a similar
subset of mRNAs, including E1A and proto-oncogenes JUND and MYC. In addition,
altering the expression of the NUP98 gene influences the abundance JUND and E1A
mRNAs, as well as E1A splicing (detected by quantitative RT-PCRs). Cumulatively, our
results lead us to propose a novel role for Nup98 in oncogene mRNA metabolism.
Conflict of interest: none
Funding support: Canadian Institutes of Health Research and Alberta Innovates Heath
Solutions
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Differentially Expressed Stem Cell Markers in Breast Cancer Stem Cells
Aline Ramos Maia Lobba; Maria Fernanda Forni; Ana Claudia Oliveira Carreira; Mari
Cleide Sogayar
Chemistry Institute, Cell and Molecular Therapy Center (NUCEL), University of São Paulo,
05508-000 São Paulo, Brazil
The recently emerged concept of cancer stem cell (CSC) has led to a new hypothesis on
the basis for tumor progression. Basically, the CSC theory hypothesizes the presence of
a hierarchically organized and relatively rare cell population, which is responsible for
tumor initiation, self-renewal and maintenance, in addition to accumulation of mutation
and resistance to chemotherapy. CSCs have recently been described in breast cancer.
Different genetic markers have been used to isolate breast cancer stem cells, none of
which have been correlated with the tumorgenicity or metastatic potential of cells,
limiting their precise characterization and clinical application in the development of
therapeutic protocols. Here, we sought for sub-populations of cancer stem cells by
analyzing ten judiciously chosen stem cell markers in a normal breast cell line (MCF10-A)
and in four human breast cancer cell lines displaying different degrees of metastatic and
invasiveness potential (MCF-7, MDA-MB-231, MDA-MB-435 and Hs578-T). We were
able to identify two distinct markers, which are differentially expressed in nontumorigenic versus tumor cells. Our results clearly indicate that CD90 and CD14,
commonly used stem cell markers, are differentially expressed in these cell lines thus
constituting promising new markers of human breast cancer stem cells.
Key Words: breast cancer, cancer stem cell, stem cell markers, breast cancer cell lines
Support: FAPESP, CNPq, FINEP, BNDES, Brazilian Ministries of Health (MS-DECIT) and of
Science and Technology (MCT).
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Colorectal cancer represents one of the most common causes of morbidity and
mortality related to cancer. In malignant transformation, changes in expression profile
of glycans represents one of many molecular modifications in tumor cells. Studies have
shown that these changes may be involved in a variety of physiological and pathological
events, including proliferation, migration, metastasis, loss of cell-matrix adhesion and
also cell-cell adhesion. In a study published recently, our group demonstrated that
changes in the pattern of expression of E-cadherin-linked N-glycans modulate the
stability of adherens junctions in colorectal cancer cells. In the present study, we
investigated in vitro the anticancer activity of N-glycan biosynthesis inhibitors in
colorectal cancer cells. N-Glycan biosynthesis can be blocked with pharmacological
tools, such as swainsonine or tunicamycin thatinhibit respectively the formation of
complex-type N-glycans and the formation of a lipid-linked oligosaccharide precursor.
Our results suggest that treatment with tunicamycin inhibits the migration, colony
formation and invasion in undifferentiated colon cancer cells (HCT-116) . Moreover,
treatment with swainsonine seems to have effect only in the migratory potencial. In
view of the relevance of radiotherapy in cancer treatment, we also evaluate the ability
of these inhibitors to make cells more sensitive to radiation. We observed that both
swainsonine and tunicamycin were able to cause radiosensitivity HCT-116 cells. Our in
vitro results have suggested that the biosynthesis of N-glycans appears to be a potential
therapeutic target for colorectal cancer, since the expression of N-glycans regulates
several aspects related with the malignant phenotype displayed by these cells.
Financial support: FAPERJ, INCA-MS, CNPQ

B73
SEX HORMONES EFFECTS ON ADAMTS-1 LEVELS IN NORMAL AND TUMORAL BREAST
CELLS
Silva, Suély Vieira da. ¹; Argôlo, Sheila Cristina de. ¹; Santos, Emerson. ²; Freitas,Vanessa
Morais.²
University of São Paulo, ICB-Department of Cell
Biology and Development
Breast cancer is the most incident neoplasia among women (1). Sex hormones are
among many factors related to carcinogenesis. ADAMTS (a disintegrin and
metalloproteinase with thrombospondin motifs) are MMP-related enzymes dependent
on Zn2 + /Ca2 (2). Studies have shown that sex hormones modulate expression of mRNA
and protein levels of ADAMTS-1 in tumors (3). The objective of the study was to
determine whether sex hormones regulate ADAMTS-1 mRNA and protein levels in
human breast cells lines with different degrees of malignancy. Normal (MCF-10A) and
tumor cells (MCF-7 and MDA-MB-231) were treated with estrogen (30nM),
progesterone (1µM) and testosterone (100 nM). Cells grown in serum-free media served
as controls. Quantitative PCR (qPCR) and Western blot were carried out to assess
ADAMTS-1 mRNA and protein expression levels in cultures of human breast cells. MDAMB-231 cells showed lower expression of ADAMTS-1 mRNA in all samples treated with
hormones, compared to controls. MCF-7 cells treated with estrogen, showed increased
levels of ADAMTS-1 mRNA and protein compared to controls. MCF-10A cells treated
with estrogen exhibited modest reduction in ADAMTS-1 mRNA and protein levels. MCF10A cells treated with progesterone showed increased expression of ADAMTS-1 mRNA.
However, this treatment failed to augment ADAMTS-1 protein levels. Our results
suggested that sex hormones have distinct regulatory effects on ADAMTS-1mRNA and
protein expression levels in human breast cancer.
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Developmental Biology, Biomedical Sciences Institute, University of São Paulo
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Skin cancer has one of the highest incidence rates in the world. Considering that most
people are constantly exposed to sunlight (main risk factor) and that careful skin
examination is not included in people's daily habits, skin cancers are usually diagnosed
at late stages, reducing the chances of an efficient treatment. The prevention has been
considered a valuable alternative to skin cancer control and represents the most costeffective long-term strategy. The aim of this work was to analyze skin cancer preventive
effects of crude extract (CE) from beans (Vigna unguiculata) and identify the molecules
involved. Skin cancer induction on mice was performed for 3 months using DMBA/TPA
protocol (approved by Animal Ethics Committee at University of Brasília). The animals
received topical applications of CE aqueous solution (1 mg/mL) twice a week. After that,
a significant reduction in the incidence, volume, histopathological features, and
proliferation pattern of skin pre-malignant lesions was observed. Mass spectrometry
analysis of the CE showed the presence of fatty acids and 10 peptides (molecular
weights ranging from 4 to 10 kDa). A Bowman-Birk protease inhibitor known as BTCI
comprised 8.5 % of the CE and presented preventive effects when tested alone. In
conclusion, BTCI is involved in skin cancer prevention, and synergistic interactions
among BTCI and other molecules from CE seem to play an important role since
preventive effects were more pronounced in CE treatment. Altogether, these results
point out the potential use of CE molecules to improve current skin cancer prevention
strategies. Supported by CNPq, CAPES.
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SPOCK-1 AND MT1-MMP IN BREAST CANCER CELLS
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Breast cancer represents a major public health problem and the neoplastic cells
microenvironment plays an important role in tumorigenesis and tumor progression.
In our laboratory we study the role of laminin and its bioactive peptides in tumor
biology. Microarray analysis previously carried out in our laboratory has shown that
laminin-111 derived peptides AG73 and C16 induced differential gene expression in a
cell line derived from breast cancer (MDA-MB-231). Among those genes, peptide C16
upregulated SPOCK1, while AG73 upregulated MMP14. SPOCK1 encodes SPOCK1
(testican-1), a proteoglycan associated to cell adhesion and migration. MMP14
encodes the transmembrane metalloproteinase MT1-MMP. This protease is related
to invasion and invadopodia formation. Furthermore, results from our Laboratory
have demonstrated that AG73 influenced invadopodia formation and activity. The
importance of SPOCK-1 and MT1-MMP in tumor biology has prompted us to analyze
whether C16 would modulate protein expression levels of SPOCK-1. Using the same
rationale, we studied the effect of C16 regulating MT1-MMP. MDA-MB-231 cells
were treated overnight by either AG73 or C16 (50µg/ml). Cells treated by scrambled
peptides served as controls. Immunoblot showed that C16 increases the expression
of SPOCK-1 compared to controls. Likewise, AG73 increases protein expression of
MT1-MMP. We conclude that laminin-derived peptides C16 and AG73 regulate
protein expression of SPOCK-1 and MT1-MMP in breast cancer cells.
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PTEN overexpression reverts the malignant phenotype of colorectal cancer cells in an
event mediated by the Wnt/-catenin pathway
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PTEN is a tumor suppressor frequently downregulated in colorectal
cancer. It catalyzes the dephosporylation of the 3` phosphate of the inositol ring in PIP 3,
resulting in the biphosphate product PIP2 (PtdIns(4,5)P2), which results in inhibition of
the PI3K signaling pathway. In most colorectal cancers (CRC) occur activation aberrant of
the Wnt/-catenin pathway that lead to nuclear accumulation of the β-catenin, a
transcriptional co-activator that activate genes related with tumor progression. The aim
of this study was investigate if PTEN could plays a role in the reversion of the malignant
phenotype of CRC and if Wnt/-catenin pathway is involved in this event. For this, three
colon cancer cell lines (Caco-2, HT-29 and HCT-116) were treated with Lithium, a wellknown Wnt pathway activator. Initially, we observed that lithium induce apical
junctional complex disassembly, as seen by the redistribution of E-cadherin, -catenin,
and claudin-3 and ZO-1 proteins. Concomitantly, lithium decreased expression of PTEN,
increased phosphorylation of GSK-3, besides to induce nuclear translocation of catenin. Lithium induced also activation of -catenin-dependent Tcf-LEF in HT-29 and
HCT-116 cells, as observed by using the TCF luciferase reporter gene. With these result,
we decide overexpressed PTEN to determine whether it could inhibit the malignant
phenotype induced for activation of the Wnt/-catenin pathway, and observed that
both, proliferation and cell migration were decreased after PTEN overexpression. These
findings show that PTEN plays an important role in events related with CRC progression
when the Wnt/-catenin pathway is active.
Funding support: MS, CNPq, FAPERJ, CAPES
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Background: Angiotensin-(1-7) [Ang-(1-7)] is an endogenous 7-amino acid peptide
hormone of the renin-angiotensin system that has antiproliferative properties.
Objectives: The aim of this work was to evaluate the anti-proliferative and proapoptotic properties of Ang-(1-7) and and Ang (1-7)- substituents 9fluorenylmethyloxycarbonyl (Fmoc) e Ang II- derivatives containing the TOAC (2,2,6,6tetramethylpiperidine-N-oxyl-4-amino-4-carboxylic acid) on normal (MCF10A) and
tumoral (MCF7) epithelial mammary cells.
Methods: Both cell lines received 24 hours treatment with hCG and angiotensin
peptides, in combination or alone and after this, cell viability, apoptosis and cell cycle
were analyzed by flow cytometer (GUAVA).
Results: After hCG, Ang1-7, hCG+Ang1-7 and hCG+Ang1-7-Fmoc treatments, MCF7
showed cell viability decrease while the mid-apoptosis increased after the same
exposure. MCF10A viability also showed a decrease after Ang1-7, Ang1-7 Fmoc and
hCG+AngII Toac treatments. These cells had an increase in late apoptosis and necrosis
after AngII Toac, hCG + Ang1-7 and hCG+Ang1-7Fmoc. Regarding to cell cycle analysis,
we did not evidenced any alterations for cell cycle phases.
Conclusions: Summarizing, cell viability was decreased and apoptosis (initial, mid and
late) was increased after hCG andAng1-7 peptides. These results point out hCG and Ang
1-7 as effectives against cell proliferation, since they acts inhibiting the viability and
increasing the apoptosis in both normal and tumoral breast cells, being the effect more
pronounced in the tumoral line. Our results support the idea of to investigate more the
role of these compounds as novel therapeutic agents for breast cancer. Support:
FAPESP
Area: Cell biology and cancer
Apresentação: Pôster
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Cancer can be considered a disease of cell cycle. p21waf1 was described as a potent
negative regulator of cell cycle and its expression level is frequently changed in tumors.
Paradoxically, the increase in its expression has been correlated with aggressive cancers
and poor prognosis. Recent findings have shown that p21waf1 can exert atypical
oncogenic functions under certain conditions. In general, the functions of growth
inhibition are associated with nuclear localization of p21waf1, while its oncogenic
activities are often associated with its cytoplasmic accumulation, common event in
cancer. Aim: To investigate the role of p21waf1 along melanocyte malignant
transformation in a murine model. This study used a murine model of melanocyte
malignant transformation obtained through the induction of sustained stress. The cell
lines used were non-tumorigenic melanocytes, non-metastatic and metastatic
melanoma cells. Data from real-time PCR, Western blot and immunofluorescence
showed significant changes in mRNA and protein p21waf1 levels, respectively, along the
transformation of melanocytes. Interestingly, the metastatic melanoma cells have high
levels of p21waf1 expression in the cytoplasm. p21waf1 gene was cloned into retroviral
vector to induce overexpression of this protein by the melanoma cells. It was found that
melanoma cells overexpressing p21waf1 have greater clonogenic capacity and greater
resistance to chemotherapeutic dacarbazine compared to control . The data obtained so
far indicate that overexpression of p21waf1 may be contributing to the increase in
survival of melanoma. The study of signaling pathways involved in this mechanism will
enable better understanding of the role of p21waf1 in cancer. Supported by FAPESP.

B79
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The Lysophosphatidic Acid (LPA) is a phospholipid related to loss of cellcell contacts, increase in cell migration, invasion and proliferation. LPA binds to specific
EDG family of G protein-coupled receptors (LPA1–3) and triggers signaling pathways
involved in cancer progression, mainly the activation of Rho-ROCK signaling. However,
the role that LPA plays in colorectal cancer (CRC) still remains poorly understood. The
aim of this study was to investigate the cell signaling pathways activated by LPA to
modulate the apical junctional complex (AJC) disorganization in events related with the
CRC progression. Here, CRC cell lines with different invasive potential were treated with
LPA. By immunoblotting, we found a differential expression of LPA1-3 in Caco-2, HT-29
and HCT-116 cells, as well as ROCK overexpression in HCT-116. In addition, LPA
treatment increased ROCK expression in HT-29 and HCT-116. Moreover, LPA increased
cell migration, but not invasion, as well as the number of colonies, only in Caco-2 cells,
as seen by using the wound-healing, invasion and anchorage independent growth
assays. Interestingly, LPA increased the relative cell number in HT-29 and HCT-116, and
it was ROCK-dependent in HCT-116. Then, we investigated whether -catenin and ZO-1
proteins could participate in HCT-116 cell proliferation LPA-induced. We found that
both AJC proteins remain predominantly at cell-cell contacts but not into the nucleus, as
analyzed by immunofluorescence, but surprisingly LPA increased GSK3
phosphorylation. Together, our results suggest that LPA increases HCT-116 cell
proliferation through Rho-ROCK and GSK3 signaling, but in a -catenin independent
manner.
Financial support: MS, FAF, FAPERJ, CNPq
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Vascular endothelial growth factor (VEGF) is a key molecule that
stimulates angiogenesis by activating tyrosine kinases expressed in the endothelium, the
VEGF receptors (VEGFRs). Anti-VEGF therapy has shown promising results in the clinic.
However, the development of novel agents directed against VEGF family members is still
an important step toward a new generation of anti-angiogenic drugs. And VEGFR-3
receptor is an attractive target because it is highly expressed in endothelial tip cells and
plays an important role in angiogenesis sprouting.
To rationally design compounds targeting VEGFR-3, we employed the
phage display technology to isolate peptides that bind to this receptor. First, two large
phage display libraries were built, one displaying 6-mer linear peptides and another one
displaying 8-mer cyclic peptides (X6 and CX8C, respectively; X= any amino acid, C =
cysteine). Next, recombinant mouse VEGFR-3 was incubated on microtiter plates with
the libraries and phage bound to the immobilized receptor recovered by bacterial
infection. After three cycles of selection, phage clones bound to VEGFR-3 were
sequenced. Two sequences (peptide-1 and peptide-2) comprised more than 60% of the
identified peptides. Phage displaying peptide-1 or peptide-2 bind to mouse and human
VEGFR-3 but not the other VEGFRs tested (VEGFR-1, VEGFR-2 and neuropilin-2).
Moreover, phage displaying peptide-1 or peptide-2 are internalized by endothelial cells
in a peptide dependent manner. We are currently evaluating whether these peptides
affect VEGFR-3 signaling and angiogenesis. These peptides can then be used to design
safer and more selective drugs against pathological angiogenesis that causes human
diseases.
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Estrogens exert their effects by regulating transcription through estrogen receptors.
MCF-7 cells are positive for ERS1, ERS2 and GPER, while SKBr3 express only GPER. The
aim of this study is to compare the sets of proteins whose expression is regulated by
different agonists in MCF-7 and SKBr3 cells.
Twenty four hours before the experiments, MCF-7 and SKBr3 cells were maintained in
RPMI medium without FBS and phenol. Afterwards, the cells were stimulated with E2
(1nM), ICI 182,780 (1nM, antagonist of ERS1 and ERS2, but agonist of GPER) or G1 (1nM,
agonist of GPER) for 2 h and protein expression were evaluated using bidimensional
electrophoresis and the images were analyzed by Image Master Platinum software.
E2, ICI 182,780 or G1 promoted differential protein expression in both cell lines. In
SKBr3 cells were detected 64, 139 or 36 specific spots and in MCF-7 cells were detected
55, 68 or 128 specific spots when the cells treated with E2, ICI 182,780 or G1,
respectively. Eighteen spots and 25 spots were detected in all treatment in SKBr3 and
MCF-7, respectively. When the protein expression was compared between SKBr3 and
MCF-7 cell lines, only 19, 12 and 18 specific spots were detected when the cells were
treated with E2, ICI 182,780 or G1, respectively.
In conclusion, agonists regulate the expression of different proteins in both cell lines,
suggesting the presence of others receptors in SKBr3 cells. Furthermore, it seems that
the protein expression is a result of activation of different receptors.
Support by: FAPESP
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Over 30 years ago, Nishizuka first described the characterization of a new protein kinase
class that he called PKC (Protein Kinase C) due to its Ca2+ necessity for activation. Soon
PKCs were recognized as biological targets of tumor promoting phorbol esters.
Nowadays, PKCs family is known to be involved in diverse biological response, including
cell death.
The mutated oncogenes ras are found in approximately 30% of human malignancies and
Ras and its downstream effectors, such as PKC, have become important targets for
cancer therapy.
Aiming to clarify the mechanisms underlying cell death by PKC activation in cancer cells,
we are studying the effects of PKC activation on Human Embryonic Kidney cells (HEK
293) transformed with a retroviral vector carrying the oncogene H-rasV12.
Growth curves showed that PMA exerts no effects on proliferation of HEK 293 cell.
However, overexpression of the oncogene H-rasV12 renders this cell line prone to
proliferation inhibition by PMA treatment; 1 ng/ml PMA was sufficient to reach maximal
inhibition. The PKC inhibitors, Gö6983 and Bisindolylmaleimide I, completely abolished
PMA toxicity, implying that this PMA toxicity is mediated by activation of phorbol esterresponsive PKC isoforms. Flow cytometry analyses demonstrated that PMA-treated
HEK/H-rasV12 sublines, but not the parental HEK293 line, display cells with sub-G1 DNA
content, suggesting apoptosis. Therefore, PMA seems to selectively induce apoptosis in
HEK293 cells exhibiting a Ras-dependent malignant phenotype.
Supported by FAPESP and CNPq.
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THE EFFECT IN VITRO OF ANTI-INFLAMMATORY PROTEIN ANNEXIN A1 ON
TUBULOGENESIS AND CELL ADHESION
¹Lacerda, JZ, 2Gastardelo TS, 3Drewes CC, 3Farsky SHP, 1,2Oliani SM.
Although advances in new treatments have led to declining mortality rates, cancer
remains a leading cause of death in industrialized countries. Angiogenesis, a hallmark of
cancer, represents a crucial rate-limiting step in tumor progression, mediated by the
vascular endothelial growth factor (VEGF). Targeting angiogenesis has become a
promising strategy for cancer treatment. Recently, it has been proposed that annexin A1
(ANXA1), an anti-inflammatory protein and its N-terminus ANXA12–26, may have
important regulatory roles on tumor development. In light of the above reports, the
aim of our investigation was to evaluate the effect in vitro of VEGF and ANXA12–26 on
tubulogenesis and cell adhesion performed by human endothelial cell line (HUVEC).
These cells were cultured in complete medium and treated with VEGF (50µM) and/or
ANXA2-26 (10 µM) after 24, 48 and 72h. Tubulogenesis was evaluated by counting the
tubes by light microscopy, and cell adhesion by spectrophotometer. Tube formation
increased after treatment with VEGF and VEGF+ANXA12-26. The ANXA12-26 alone had no
effect on this process. Cell adhesion was augmented with VEGF treatment. However,
the treatment with VEGF+ANXA12-26 and ANXA12-26 alone had no effect on cell adhesion.
Our results showed that ANXA1 has no effect on the tubulogenesis, but inhibits the
VEGF action on the cell adhesion process. The possibility of identifying the biological
actions of ANXA1 on the angiogenesis can reveal a potent anti-angiogenic mediator and
may provide a new strategy for the treatment of cancer. For this study did not require
the approval of the ethics committee.
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Photodynamic therapy (PDT) is a therapeutic modality for the treatment of neoplastic
and non-neoplastic diseases, which involves the activation by light in the presence of
molecular oxygen, and photosensitizer that are selectively absorbed by the target tissue.
This therapy devastates cellular structures, affecting the extracellular matrix
components. PDT influences cell adhesion and reduces metastasis. It was evaluated cell
adhesion in breast and laryngeal cancer strains, MCF7 and HEp-2 respectively, after PDT
with LED light source. The tests were performed with the groups: control, control +
irradiation, PDT with ALA® (photosensitizer), PDT with Photosan® (photosensitizer). In
the evaluation of cell-matrix adhesion test, PDT was performed in order to evaluate cell
adhesion with MCF-7 and HEp-2 on collagen. After 4, 24 and 48 hours the cells were
fixed and labeled with crystal violet for 30 minutes, and the reading performed in ELISA®
spectrophotometer. In the evaluation of cell-cell adhesion test, cell-cell adhesion was
evaluated with MCF-7 and HEp-2 on HEp-2 monolayer. The results were observed in
fluorescence microscopy. In the cell-matrix adhesion test, both strains MCF-7 and Hep2 with PDT developed lower levels of adherence, especially the groups with Photosan®.
In cell-cell adhesion test, analyzing adherence to HEp-2 cell monolayer on the same
strain, there was a greater reduction in adhesion when used Photosan®, similar to that
observed in the cell-matrix adhesion groups. Analyzing adherence of the strain MCF-7 to
monolayer of HEp-2, the behavior is more significant when PDT is performed with ALA®,
which presented lower rates of adhesion between cells.
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Conditioned media from epithelial ovarian cancer cell lines chronically exposed to
cisplatin is capable of inducing apoptosis in naive cells
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Background: Cancer stem cells (CSC) are crucial for cancer development, aggressiveness
and chemoresistance. It is believed that cancer cells could dedifferentiated into CSC
through EMT induced by the tumor microenvironment or cytotoxic drugs.
Aims: Herein we analyze the effects of the chronic exposure to cisplatin in the
acquisition of CSC and EMT phenotypes by epithelial ovarian cancer (EOC) cell lines.
Methods: Two EOC cell lines were exposed to cisplatin for 5 days: A2780 (750nM and
375nM) and OVCAR-3 (2μM and 1μM). On day 6, the expression of CSC and EMT
markers was evaluated by Western blot and qRT-PCR. Parallelly, the effect of
conditioned media (CM) from cells chronically exposed to cisplatin on naive cells’
viability was tested using Annexin V-FITC Apoptosis assay.
Results: The transcription of the CSC markers oct-4, cytokeratin-18, ESA, nestin, CD44
and CD24 was induced by cisplatin exposure in both EOC lineages. The EMT marker
vimentin has increased expression upon cisplatin exposure at the transcription and
translation levels in A2780, only. Despite the enhancement of Zeb1 synthesis by
cisplatin, a classical suppressor of E-cad, the latter was also overexpressed, whereas Ncad was unaltered. Surprisingly, CM from cisplatin-exposed cells induced apoptosis on
naive cells, whereas it remained innocuous to EOC cells with acquired EMT phenotype.
Conclusion: We herein suggest that cisplatin-induced CSC and EMT phenotypes in EOC
might not be always interchangeable and that clones with EMT phenotype secret
molecules that induce apoptosis in naive cancer cells. The CM composition is currently
under investigation.
Funding: CAPES, FAPES, CNPq
Author Disclosure Information: A.L. Herlinger: None; C.C. Neves: None; L.B. Rangel:
None.
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Heparan sulfate (HS) plays an important role in cell behavior due to its ability to interact
with a wide variety of proteins such as growth factors, chemokines, morphogens,
extracellular matrix components and enzymes, among others. HS participates in cellular
signaling, and the activation of downstream pathways is related to phosphorylation of
cytosolic proteins leading to gene regulation. Syndecan-4 (Syn4) modulates cell
adhesion and is involved in the regulation of the cell cycle. Recently our laboratory has
shown that super-expression of the EJ-ras oncogene in endothelial cells (EJ-ras-EC)
alters the cell cycle and up-regulates the expression of Syn4. RNA silencing for Syn4 in
endothelial cells (EC) was performed to evaluate the role of Syn4 in these processes. EC,
EJ-ras-EC and EC-siRNA-Syn4 were study comparatively to establish the role of Syn4 in
cell cycle by propidium iodide and flow citometry analysis; cellular proliferation by BrdU
incorporation; cellular adhesion on fibronectin and laminin coat; cellular morphology by
hematoxilin-eosin staining, scanning electron microscopy and immunofluorescence;
angiogenesis on basement membrane matrix and tumorigenesis in nude mice. EJ-ras-EC
and EC-siRNA-Syn4 showed disorganized cell cicle, cellular arrangement and tube
formation, altered expression for some molecules, distinct focal adhesion sites.
Furthermore, transformant cells promote tumor growth in nude mice. Ethical Approval
for endothelial cells: 0976/09; Ethical Approval for animals: 0658/05. All experiments
were supported by CNPq, FAPESP and CAPES.
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ATP - INDUCED CELL DEATH BY P2X7 RECEPTOR IN HUMAN CERVICAL CARCINOMA
CELL LINE
Paola de Andrade Mello.1, Eduardo C. Filippi-Chiela4, Aline Beckenkamp.1, Danielle
Santana Bertodo1, Jessica Nascimento1, Luciana N. Calil1, Emerson Casali5, Alessandra
Nejar Bruno2, Juliano Paccez6, Luiz Fernando Zerbini6, Márcia R. Wink3, Guido Lenz.4,
Andréia Buffon1. 1Departamento de Análises, Faculdade de Farmácia, UFRGS; 2Instituto
Federal de Educação, Ciência e Tecnologia - IFRS; 3Laboratório de Biologia Celular,
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Background: Extracellular ATP may carry out a cytotoxic effect upon tumor cells by a
mechanism that involves apoptosis, through P2X7 purinoceptors.
Aims: We intend to evaluate the effect of adenine nucleotides on death in SiHa human
cell line (ATCC) derived from cervical carcinoma.
Methods: SiHa cell line was treated with ATP 5mM for 24, 48 and 72h. Cells viability was
assessed using the MTT and clonogenic assay and number of cells. For necrosis
determination, LDH release was measured and for apoptosis, annexin-V fluorescent sign
was quantified. A curve of BzATP and the effect of oATP were determinate. RT-PCR, Real
time PCR and Western Blot were done to evaluate the mRNA and protein expression of
P2X7 receptor.
Results: The MTT, the counter and the clonogenic assay showed a significant reduction
in number and viability of cells in a time-dependent manner. LDH was released in a
significant form only after 72h of treatment. Annexin V and PI incorporation showed
that ATP 5mM causes cell death mainly by apoptosis, but not necrosis. The BzATP EC50%
was 100uM and oATP prevented the effect of ATP. SiHa show a significant mRNA and
protein expression of P2X7. Adding, the adherent cells after treatment show less
expression of P2X7.
Conclusion: ATP show cytotoxic effect in SiHa cell line. This mechanism of ATP-induce
cell death is mediated through P2X7 receptor. Future investigations may focus on
mechanisms involved in cell death, concerning apoptosis induction, the dynamic of cell
shrinkage, cell detachment and cell fragmentation.
Funding support: FAPERGS, PROPESq/UFRGS, PPGCF/Brazil.
Paola de Andrade Mello: paola.mello@gmail.com Laboratório de Análises Bioquímicas e
Citológicas – LABC Faculdade de Farmácia, UFRGS
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Fernando Zerbini: luiz.zerbini@uct.ac.za; Márcia Rosângela Wink:
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Glioblastoma (GBM) is the most aggressive primary brain tumor, which affects adults
over forty years old. This tumors are highly heterogeneous, angiogenic and insensitive
to radio and chemotherapy. We have investigated the behavior of tumor produced by
the injection of cells from the human glioblastoma cell lineage GBM95, established in
our laboratory, into the brain parenchyma of immunocompetent mice. We injected
5x105 GBM95 cells into the striatum of adult male swiss mice using stereotaxic
coordinates (Bregma; lat. 3.0mm; deep 2,7mm). After 2 weeks, the animals were
submitted to Magnetic Resonance Imaging (MRI) and transcardially perfused with 4%
paraformaldehyde. Brains were quickly excised and serially sectioned at 50µm and 5µm.
Then, free floating imunohistochemistry were performed using glial fibrillary acidic
protein (GFAP), CD31, Vimentin and isolectinB4 (IB4) antibodies. Our data showed that
after two weeks of injection, the xenografted tumor presented the same
histopathological characters recommended by WHO for the diagnosis of a GBM in
humans. The tumor was able to produce reactive gliosis in the adjacent parenchyma,
angiogenesis and an intense recruitment of macrophage and microglial cells. MRI
showed that the tumor mass had enhanced contrast suggesting a blood brain barrier
disruption. Therefore we conclude that the xenografted tumor in brain parenchyma
from imnunocompetent mice develops in a manner very similar to those found in
patients affected by GBM.
This study was approved by the Ethics Committee of the Health Sciences Center at the
Federal University of Rio de Janeiro (Protocol No. DAHEICB 015). Supported by: FAPERJ,
CNPq, INNT.
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Gliomas are aggressive brain tumors and the cell line U87 produces tumor-spheres
enriched in cancer stem cells (CSCs) that are important for the establishment and
maintenance of tumor mass, and were shown to be more resistant to traditional
therapies. Temozolomide (Tmz) is a DNA methylating agent and Doxorubicin (Doxo) acts
as a topoisomerase inhibitor and forming DNA adducts. The aim of this work was to
investigate the effect of these compounds in CSCs. We performed a sphere formation
assay and flow cytometry to evaluate the effect of treatments and senescence assay.
Using DMEM/FBS, Doxo 1 and 10 nM reduced the number of spheres and induced cell
senescence in the glioma cell line U87. Doxo 10 nM decreased the number of Nanog and
Oct4 positive cells while Doxo 1 nM had no effect. Tmz 5 μM decreased the number of
spheres and the CSCs markers. Using the specific medium for CSCs, we observed that all
treatments reduced the sphere formation. Our results suggest that Doxo 10 nM has a
better effect against CSCs than Doxo 1 nM. Doxo 10 nM reduced the number of spheres,
the percentage of positive cells for CSCs markers and induced cell senescence when FBS
was used. Tmz had a similar effect except that did not induce cell senescence. CNPq /
CAPES / FAPERGS.
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The interactions between cancer cells and its microenvironment are determinants for
the success of the tumor progression. Almost 50% of human tumors have mutations in
tumor suppressor gene p53, which plays a fundamental role in cell cycle control and
apoptosis. Recent studies demonstrated that p53 is involved in cellular morphology and
extracellular matrix organization. Glioblastoma (GBM) is characterized by a high
proliferative rate, aggressive invasiveness, insensitivity to radio- and chemotherapy as
well as a short survival period. We intend to investigate the role of p53 in the
interaction of GBM with astrocytic microenvironment. Astrocytes from p53 wild-type or
heterozygous neonatal mice were cultured until confluence and the extracellular matrix
was extracted using ammonium hydroxide solution. Cells from the human tumor cell
lines U87 and GBM02 were plated on extracellular matrix (ECM) from p53 wild-type or
heterozygous astrocytes. After 6 hours, there is no difference between the number of
GBM cells attached to ECM from p53 wild-type and heterozygous astrocytes. However,
after 24 hours, the number of surviving GBM cells on ECM from heterozygous astrocytes
was larger significantly than the number of surviving tumor cells on wild-type astrocyte
ECM. Our preliminary results suggest that tumor-adjacent astrocytes with p53 mutation
are involved in the control of GBM growth.
This study was approved by the Ethics Committee of the Health Sciences Center at the
Federal University of Rio de Janeiro (Protocol No. DAHEICB 015) and by the Brazilian
Ministry of Health Ethics Committee (CONEP No. 2340). Supported by: FAPERJ, CNPq,
INNT.
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MOLECULAR MARKER ANALYSIS IN HEAD AND NECK SQUAMOUS CELL CARCINOMA

Bauhinia forficata lectin (BfL) induces mitochondrial cell death and integrin-mediated
anti-adhesion on MCF-7 human breast cancer cells

Mariana Cristina Cabral Silva1*, Cláudia Alessandra Andrade de Paula1, Joana Gasperazzo
Ferreira1, Edgar Julian Paredes-Gamero1, Rodrigo da Silva Ferreira1, Misako Uemura
Sampaio1, Maria Tereza dos Santos Correia2, Maria Luiza Vilela Oliva1**.
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Plant lectins have attracted great interest in cancer studies due to their antitumor
activities. These proteins or glycoproteins, of non-immunogenic origin, specifically and
reversibly bind to different types of carbohydrates or glycoproteins. Breast cancer is one
of the most frequent malignant diseases in women. In this work, we describes the effect
of the lectin (BfL) purified from Bauhinia forficata seeds in MCF-7 breast cancer cellular
lines, investigating the mechanisms involved in its antiproliferative activity. The
mechanisms of cell death, cycle arrest, nuclear DNA fragmentation and cell adhesion
were investigated by flow cytometry and western blot analysis. BfL inhibited the viability
of the MCF-7 human breast cancer cell line, determined by the MTT assay and inhibited
MCF-7 cell line adhesion on laminin, type I collagen and fibronectin. Western blot
analysis showed a significant decrease of the alpha 6 and beta 1 integrins expression
and increase of the alpha 5 integrin expression. MCF-7 cell death occurred after 24 and
48 h in the presence of BfL, using annexin V-FITC/PI double-staining, corroborating with
the increase of the pro-apoptotic protein Bax expression. BfL leads to cell cycle arrest in
the G2/M phase, with decrease of the regulatory proteins pRb and p21 expression, and
nuclear DNA fragmentation, by the TUNEL assay. These results suggest that BfL may be
used for cancer models studies. All the experiments were approved by the Ethics
Committee of the Federal University of São Paulo, number CEP 1543/11 and supported
by FAPESP (07/58929-4 and 09/53766-5), CAPES and CNPq.
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ABSTRACT
Background: The term "cancer" characterizes a set of over a hundred diseases that
show abnormal cellular growth as a hallmark. Among these, the Head and Neck
Squamous Cell Carcinoma (HNSCC) can be highlighted as the fifth most common tumor
worldwide. Many studies focus on the analysis of molecular markers such as
microsatellite regions that may exhibit microsatellite instability (MSI). It is possible that
MSI plays a role in the carcinogenesis of HNSCC and the understanding of this process
could assist in the diagnosis and prognosis of the disease.
Aim: Our aim was to study six microsatellite regions (D3S1611, D5S346, D10S197,
D11S922, D11S988 and D17S250) to verify the occurrence of microsatellite instability
and allelic variation in HNSCC.
Methods: DNA was extracted, amplified by Polymerase Chain Reaction (PCR) and
visualized in 15% polyacrylamide gel after silver staining. All markers showed similar
patterns of fragments between normal and tumor tissues.
Results: Markers D3S1611 and D17S250 showed instability in 12.2% and 2.7% of the
cases , respectively. Other markers did not show instability, which is supported by
previous studies indicating low MSI frequency in HNSCC (< 1%).
Conclusion: We conclude that MSI is not common in HNSCC and no correlation with the
histological type was found. However, MSI was found for markers D3S1611 and
D17S250, suggesting a role in carcinogenesis.
This study was approved by the Ethics Committee and Research at the Federal
University of Espirito Santo (UFES). Funding support was from Núcleo de Genética
Humana e Molecular (NGHM – UFES).
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Abstract
Background: Head and neck cancer is the sixth most common neoplasm worldwide.
Molecular studies indicate a potential role of human papillomavirus (HPV) in Head and
Neck Squamous Cell Carcinoma (HNSCC) development; however such correlation is still
uncertain.
Aim: In this study we have aimed to verify the presence and of HPV in tumor tissue
samples collected from patients diagnosed with head and neck cancer in Espirito Santo,
Brazil and identify HPV’s subtype, in order to determine the participation of each
subtype in this process.
Methods: DNA samples from 52 tumor samples fixed in paraffin blocks were extracted
by the Phenol/Chloroform method. Detection and typing of HPV were performed by
Polymerase Chain Reaction (PCR), using primers MY09/11 and GP5+/6+, and Restriction
Fragment Length Polymorphism (RFLP).
Results: Of 52 analyzed samples, 49 were negative for HPV DNA and 3 showed positive
results. The incidence of HPV in Head and Neck Cancer was low (5.77%).
Conclusion: Our results suggest that HPV is not significantly related to the
carcinogenesis of head and neck cancer in the population of the Espírito Santo, Brazil.
This study was approved by the Ethics Committee and Research at the Federal
University of Espirito Santo (UFES). Funding support was from Núcleo de Genética
Humana e Molecular (NGHM – UFES).
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Background: Cervical cancer is an important public health problem. Increased
expression of S100A4 was found in different types of tumors, where it appears to
interact with proteins involved in tumor progression and metastasis formation. It
became the consensus that p53 is an important intracellular target for S100A4, however
this relation is not determinate for cervical cancer in the literature. Aims: In this sense,
we intend to investigate the expression and colocalization of S100A4 and p53 proteins
in human cervical cancer cell lines (C33A, SiHa and HeLa). Methods: The cervical cancer
cells were incubated at 37°C in 5%CO2 and seeded in 24-well plates containing a
coverslip spherical, to the immunocytochemistry expression. The cells were incubated
with polyclonal anti-S100A4 and anti-p53, followed by incubation with the respective
second antibody IgG (Alexa Fluor). Finally, the images were captured in Olympus FV1000
confocal microscope. Results: In both cell lines, there was strong labeling for S100A4,
and this expression is described for the first time, in cervical cancer cell lines. However,
there was a stronger staining for p53 in C33A cell line, confirming findings that
demonstrate reduced p53 expression in HeLa and SiHa cells. In addition, there was a
colocalization between the two proteins in C33A and SiHa cells (ρ> 0.7 for both cell
lines). Conclusion: Based on the observation that S100A4 and p53 in tumor cells
colocalization, one may speculate that the two proteins interact and that the complex
formed contributes to tumor invasion and metastasis, as observed in vivo, further
studies need to complement these results.
Funding support: FIPE-HCPA; PROPESQ- UFRGS, CNPq/Brazil.
Jéssica Nascimento: jessi.nascimento@gmail.com -Laboratório de Análises Bioquímicas
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Bertodo Santana: danybertodo@hotmail.com; Alessandra Nejar Bruno:
anejarbruno@yahoo.com.br; Luciane Noal Calil: luciane1011@gmail.com; Maria Isabel
A. Edelweiss: mariaisabel.edelweis@gmail.com; Carlos Alberto Gonçalves:
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Abstract
BACKGROUND: Studies suggests that Phyllanthus niruri extracts have significant antitumor activity, supporting the traditional medicinal use of this plant. AIM: To examine
the apoptotic effects of a spray-dried extract of Phyllanthus niruri (SDEPN) on human
hepatocellular carcinoma cells (HepG2; Huh7), colorectal carcinoma cells (Ht29) and
keratinocytes (Hacat) exposed for 4, 8 and 24 h. METHODS: Flow cytometry and
caspase-3 immunostaining were used to detect apoptosis. The significance of
differences between groups was calculated by applying analysis of variance (ANOVA) (p
menor 0.05). RESULTS: SDEPN had significantly different cytotoxic effects, compared to
control cells, at all time points for HepG2 (p menor 0.001) and Huh7 (p menor 0.001)
cells. SDEPN had a significant protective effect on Hacat cells (p menor 0.001) compared
to control cells at 4, 8 and 24 h. Positive caspase 3 staining indicated that the cell death
induced in Huh7 and HepG2 cancer cells after SDEPN treatment was apoptotic.
CONCLUSION: SDEPN is selectively toxic cancer cell lines, but protects normal cells.
INFORMATION ON FUNDING SUPPORT: We certify that there was no involvement in
any organization or entity with a direct financial interest in the subject matter or
materials discussed in the manuscript.
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Background: DLG5 is a member of the MAGUK (membrane-associated guanylate kinase)
family proteins that is thought to be involved in cell junction assembly, apical-basal
polarity, cell proliferation and epithelial-mesenchymal transition (EMT). Recently, we
have shown that DLG5 depletion induces EMT and increases TGF-beta-dependent signal
transduction in renal epithelial LLc-PK1 cells.
Aim: The aim of the study was to investigate the expression and function of DLG5 in
prostate cancer.
Methods: Expression levels of DLG5 in human prostate cancer and cancer cells were
examined by immunohistochemistry and Western blot, respectively. DLG5 expression
was downregulated in prostate cancer cells by shRNA-expressing lentivirus. In vitro
wound healing assay, Boyden chamber analysis, and real-time cell migration assay were
performed to investigate the effect of DLG5 depletion on cell migration.
Results: In our study, highly malignant prostate cancer cells, PC3, showed the highest
DLG5 expression level, whereas the less malignant cells, LNCaP, had the lowest level.
Consistent with these results, immunohistochemical analysis revealed that strong
staining was more frequently seen in high-grade prostate tumors. Importantly, knocking
down DLG5 in PC3 cells decreased E-cadherin expression and increased fibronectin
expression, suggesting that DLG5 is involved in EMT of prostate cancer cells. In addition,
DLG5 depletion significantly increased cell migration, as demonstrated by three
different migration assays.
Conclusion: In summary, we have shown that DLG5 is differently expressed in prostate
cancer and its expression correlates with metastatic potential. We further indicated that
DLG5 may play an important role in EMT and cell migration.
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THE ROLE OF LYSOPHOSPHATIDIC ACID IN THE MICROGLIA-GLIOBLASTOMA
INTERACTION
Rackele Ferreira do Amaral 1, Tania Cristina Leite de Sampaio e Spohr 1, Fabio de
Almeida Mendes 2, Vivaldo Moura Neto 1, Flavia Regina Souza Lima 1
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Microglia activation is a key event in the defense of the nervous parenchyma from
ischemic, neurodegenerative and inflammatory diseases. However, little is known about
the immune performance and interactions of microglia with glioblastoma (GBM). GBMs
are characterized by its highly proliferative index, aggressive invasiveness, insensitivity
to chemotherapy and short survival of patients. There is a growing body of evidence
suggesting that microglia contribute to tumor progression. It was previously described
that lysophosphatidic acid (LPA) could increase tumor cell motility and that microglia
secrete autotaxin (ATX) more than other CNS cells. ATX is a multifunctional
phosphodiesterase which produces the bioactive phospholipid, LPA, from
lysophosphatidylcholine (LPC). In the context of microglia-GBM interaction, the present
study aimed at investigating the influence of LPA in tumor progression. In particular, we
showed that the human tumor cell line GBM02, established in our lab, was cultured for
scratch migration assay, treated or not with different concentrations of LPA (0,5 µM - 10
µM). Our preliminary results showed that all concentrations of LPA increased the
migration of GBM02 cells significantly. Moreover, the conditioned medium from GBM02
cells caused a three-fold increase in the mRNA expression of LPA-receptor1 (LPAR1) and
enhanced 30% the expression of microglial ATX. This data suggests that microglia-GBM
interaction is related to ATX-LPARs signaling.
This study was approved by the Ethics Committee of the Health Sciences Center at the
Federal University of Rio de Janeiro (Protocol No. DAHEICB 015). Supported by: FAPERJ,
CNPq, INNT.
Key words: glioblastoma, microglia, LPA, ATX
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Snake venoms represent a large source for finding and developing new drugs.
Disintegrins from snake venoms are known to modulate the action of integrins as well
as the migration events that occur during metastasis. They also influence matrix
metalloproteases (MMPs), enzymes which cleave ECM to facilitate tumor cell invasion.
ALT-C is a disintegrin originated from Rhinocerophis alternatus venom. Previous studies
demonstrated its affinity to integrin α2β1 and its influence on vascular endothelial
growth factor (VEGF) gene expression. Here we investigate ALT-C effects on breast
tumor cells (MDA-MB-231) and human fibroblasts concerning modulation of MMP
activity. Native ALT-C (100nM and 1000nM) significantly decreased MMP-2 and MMP-9
activity in the conditioned medium of MDA-MB-231 cells after 72h. In the conditioned
medium of HF the native ALT-C (40nM) significantly increased MMP-2 activity after 72h.
In order to produce higher amounts of ALT-C for in vivo studies, this work also aimed to
clone, express and purify recombinant ALT-C, and compare to native ALT-C effects. ALTC-h (homologous ALT-C sequence) was cloned from a cDNA library from R. alternatus
venom glands. The cDNA fragment was subcloned in the pGEX-4T-1 vector (636pb).
Recombinant protein (GST-ALT-C-h) was successfully produced in a soluble form in E.coli
AD494 (DE3), with approximately 49kDa. Considering previous results, ALT-C might be
used to build models for the rational design of drugs which may act on anti-angiogenic
or anti-tumoral therapy and it might also be used as a tool in integrin-related cell
mechanisms studies.
Keywords: cancer, Alternagin-C, metalloproteinase, Rhinocerophis alternatus
Financial support: FAPESP, CAPES, CNPq.
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Integrins are surface receptors that play a key role on cell adhesion to the extracellular
matrix (ECM). Blocking this interaction may be useful in anti-metastatic therapy.
Disintegrins are snake venom proteins that bind with high affinity to integrins, and this
interaction inhibits cell attachment to the ECM. RGD-disintegrins and disintegrinlike/Cys-rich proteins interact with different kinds of integrins which may trigger distinct
cell responses. Here, two disintegrins, DisBa-01, a recombinant His-tag fusion-RGDdisintegrin, and ALT-C, a disintegrin-like/Cys-rich protein, both from Bothrops alternatus
venom, were used to investigate the dynamics and specificity of their interaction with
surface receptors of MDA-MB-231 breast tumor cells by time-lapse microscopy. Alexa
Fluor 546-labeled disintegrins (1uM) were incubated with the cells for 15 minutes and
analyzed by confocal microscopy. In order to study a possible apoptotic effect of the
disintegrins, cells were incubated with the proteins for 24h and 48h followed by an
annexin V assay using flow cytometry. The results showed that DisBa-01, but not ALT-C,
was fastly (5 min) internalized by tumor cells and both proteins did not induce cell
death. Therefore, these disintegrins interacted differently with the same cell line,
probably due to the distinct affinity for integrins present on cell surface. Apparently
these proteins do not interfere on the cell cycle.
Key-words: integrin, disintegrin, identification of tumor cells
Support: FAPESP, CAPES, CNPq
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Breast cancer is the most common type of cancer in women. The identification of
therapeutic agents that can be used as an alternative treatment for this tumor type has
proven to be extremely useful. The oral administration of melatonin can exercise
oncostatic effects in several types of cancer, considering as a probable mechanism of
action, its interaction with estrogen receptors in epithelial cells. Thus, the aim of this
study was to evaluate the effects of melatonin treatment in breast cancer cell lines
MCF-7 (ER-positive) and MDA-MB-231 (ER-negative). Samples of breast cancer cell lines
MCF-7 and MDA-MB-231 was cultured in medium DMEM (E) and DMEM 4,5g glucose
and incubated at 37°C in 5% CO2. It was established two groups: Control group
(untreated) and Group treated with different concentrations of melatonin (0,5mM,
1mM, 2mM, 5mM and 10mM). Cell viability was verified by MTT assay. The results were
analyzed evaluating the mean and standard error. Melatonin was able to reduce cell
viability at all concentrations tested in both cell lines. Where, for MCF-7 was found 63%
reduction in cell viability when compared to control when treated with 10mM of
melatonin, for MDA-MB-231 this concentration reduced 50%. Our results suggest that
melatonin decreases the viability of the neoplasic cells, being in agreement with the
literature, however, the treatment with 10mM was more effective for both ER-positive
and negative tumors, creating a promising way to the use as a therapeutic agent in
cancer treatment.
Financing agency: FAPESP
Ethical approval FAMERP (Protocol 001-005222/2010)
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GSH and GSH-Px expression in primary culture cell of canine mammary tumors after
exposure to doxorubicin
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Cell biology and cancer
Title: Testing phage clones for improve thyroid cancer diagnostic
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Zuccari1,2
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José do Rio Preto, SP, Brazil.
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(LIMC), Departament of Molecular Biology - Faculdade de Medicina de São José do Rio
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The study of prognostic and predictive markers in cancer has been proven effective in
research and diagnostic routine. Glutathione (GSH) and related enzyme as glutathione
peroxidase (GSH-Px) play a key role in antioxidant defense of cells and detoxification of
chemotherapeutic drugs. The aim of study was the evaluation of glutamate cysteine
ligase (GCLC) and glutathione synthetase (GSS) that synthesize GSH and GSH-Px
expression by molecular analysis in response to doxorubicin exposure, in 10 primary
culture of canine mammary tumors. The cells obtained from tumors were cultured in
RPMI 1640, exposed and not exposed (control) to 34μL of doxorubicin hydrochloride (50
mg). Gene expression was determined in both groups. The epithelial origin of the cells
was confirmed by immunohistochemistry using anti-cytokeratin (Dako, 1:150) and antivimentin (Dako, 1:100). The quantitative PCR reactions were performed by StepOne Plus
(Applied Biosystems). There was no significant statistical difference between GSH-Px
gene expression in the control group relative to the group treated with doxorubincin
(P>0.05). There was decreased expression of GCLC after treatment in all the samples
(P=0.0001) and the GSS gene was also expressed more weakly in the presence of the
drug in 90% of the samples (P=0.001). Treatment of mammary neoplastic cells with
doxorubicin in vitro is an efficient way to induce cell death, reducing the expression of
the GCLC and GSS genes that are related to antioxidant production. Thus they can be
considered potential predictive markers on the therapeutic to breast cancer.
Ethics Committee FAMERP (Protocol 3945/2009)
Financial Support: FAPESP
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The better knowledge about the molecular and cellular biology of breast cancer allowed
the development of diagnostic and therapeutic strategies with molecular targets, as well
as the progress in the preventive service. The tumor marker CA 15-3 (carbohydrate
antigen) is present in apical borders of secretory mammary epithelial cells and the
target is a glycoprotein called mucin 1, released by surface of breast cancer cells to
monitor these patients. The aim of study was evaluate the CA 15-3 in cells and serum in
order to determine its potential prognostic value in mammary cancer. The antigen was
measured in serum of normal bitches and mammary tumors in four different moments
using Kit ELISA CA 15-3 (EIA DuoSet) and the expression of protein was evaluated by
immunohistochemical with MUC-1 antibody (GeneTex). There were no significant
differences in the measurements during the follow-up, however we found higher
concentrations in bitches with lymph node involvement (p=0.04) and significant
increased in protein labeling (p=0.06). For analysis of survival curve by Kaplan-Meier
test, it was correlated high concentration and stronger cellular staining of CA 15-3 with
low rate of survival group (respectively p=0.07; p=0.01). Studies correlating cellular
tumor markers with clinic-pathological features and survival in cancer aim to classify
them as potential parameters in the prognostic evaluation. High serum levels and
cellular marker of CA 15-3 were associated with rapid tumor development and lower
survival, showing its possible use as a marker of poor prognosis in dogs as well.
Ethics Committee FAMERP (3945/2009)
Sponsor: FAPESP
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Carolina Fernandes Reis1, Patricia Tieme Fujimura 2, Fabiana de Almeida Araújo Santos1,
João Paulo Borges2, Carlos Ueira Vieira2, Luiz Ricardo Goulart2, Laura Sterian Ward1
Laboratory of Cancer Molecular Genetics, Faculty of Medical Sciences – UNICAMP,
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Background: New tools are necessary for able to increase accuracy of thyroid cancer
diagnosis. Our aim was discovery of novel peptides that could be used as markers and
improve the early diagnostic.
Material and Methods: A commercial Phage Display library (PhD12, Biolabs) was used in
BRAZIL method (Biopanning and Rapid Analysis of Selective Interactive Ligands) against
thyroid tumor cells, with the goal of finding ligands to specific tumor cell surface. After
selection 55 clones are tested against NPA and TPC1 cells in whole-cell ELISA. Cells were
fixed in 3.7% paraformaldehyde and washed two times with PBS. Cells were incubated
with phage clones for 1.5 hours at 37°C. It were washed three times and phage particles
were detected with peroxidase conjugated anti-M13 monoclonal antibody (Amersham
Pharmacia) diluted 1:5000 in PBS. The peroxidase staining reaction was developed in the
presence of OPD (o-Phenylenediamine dihydrochloride). Then incubation was done at
room temperature for five minutes and stopped with dilute acid solutions, the OD 492
nm values were measured on a microplate reader (TP-READER - Thermo plate).
Results: ELISA was performed on NPA and TPC1 to analyze the specific binding
properties and selected eight best phage clones. Wild phage was used how control and
showed low reactivity.
Conclusion: Best clones are being tested by flow cytometry and maybe phages and
peptides could be used for improve thyroid cancer diagnostic.
Funding support: FAPESP, CNPq, FAPEMIG, UNICAMP, UFU
Presenting and corresponding author:
carolreis.bio@gmail.com, (034)8847-0154.
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Steroidogenic factor 1 (SF1/Ad4BP/NR5A1) is an important transcription factor in the
development and function of the adrenal cortex, and seems to be regulated by
Pod1/TCF21 to inhibit the expression of Sf1 by antagonizing the activity of USF at the
proximal E-box site of the Sf1 promoter. In a previous work of expression data of human
adrenocortical tumor, Pod1 is markedly down-regulated in adrenocortical carcinoma
(ACC) in comparison with adrenocortical adenoma (ACA) and normal adrenal tissue. Our
goal was to show the biological effect of Pod1 in human tumor cell cultures transfected
with pCMVMycPod1. In this study, firstly we analyzed the expression of Sf1 and Pod1 in
two different culture cells from ACCs, an NCI-H295A cell line and a secondary cell
culture from adult carcinoma, T36 cells, obtained from a patient’s tumor fragment,
transfected with pCMVMycPod1, by using quantitative PCR and MTS assay. The analysis
of Sf1 and Pod1 expression in T36 cells showed, respectively 0.34±0,08 and 0.3±0.05
fold in relation to NCI-H295R cells. After Pod1 transfection NCI-H295R and T36 cells
showed, respectively, 0.34±0.06 and 0.35±0,09 of Sf1 expression in comparison with
empty plasmid (pCMVMyc). MTS assay display higher viability potential of NCI-H295pCMVMycPod cells whereas in Pod1-transfected-T36 cells no significant difference was
observed. In summary, our results of Pod1 and Sf1 expressions are consistent with what
has been described thereunder in the literature. In contrast, the proliferative effect
observed after forced expression of Po1 was unexpected and challenging. Supported by
Fapesp, CAPES, CNPq and PrP-USP.
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Cushing Disease (CD) is a serious endocrine disorder that is primarily caused by an
ACTH-secreting pituitary adenoma. Current treatments of CD present low efficiency in
controlling the tumor mass growth and reducing the ACTH release. This work
investigates the effects of a new phyto compound for the treatment of pituitary tumors.
Using a nanoparticle extract (nanoOse) of a typical Brazilian palm tree, we analyzed their
in vitro effects on ACTH-secreting mouse pituitary tumor cell line, the AtT20 cells. The
cells were maintained in a culture incubator at 37 o C in humidified air containing 5% CO2
in a DMEM culture medium supplemented with 10% fetal bovine serum (FBS). AtT20
cells were treated with nanoOse at concentrations ranging from 100 to 300
micrograms/mL, and after that it was performed morphological analysis by phasecontrast microscopy, cell viability by MTT assay, cell proliferation assay using violet
crystal and colony formation assay using the CFU method. Experimental results show
that even with the lowest concentration (100 micrograms/mL), nanoOse treatment was
able to modify the morphological characteristics of AtT20 cells, to decrease 50% of cell
viability and proliferation, and to lose their clonogenic capacity. These results indicate
that nanoOse treatment negatively modulate AtT20 tumor cell progression, and suggest
that this extract could be a new therapeutic strategy for the ACTH-secreting pituitary
adenoma.
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Role of cancer stem cells in glioblastoma invasion of in the brain parenchyma
Background: The majority of primary brain tumors originate from glial cells. Altogether,
these tumors entitled gliomas are among the most challenging cancers to treat and
carry a poor prognosis due to their exceptional ability to infiltrate the surrounding
parenchyma. In humans, the most common glioma is the glioblastoma (GBM). These
tumors remain therapeutic challenges, despite maximal neurological resection and
chemoirradiation.
Cancer stem cells (CSC) represent subpopulations of cells within tumors that promote
tumor growth and recurrence. The resistance to present cancer treatments suggests
that these therapies, while killing the majority of tumor cells, may finally fail because
they do not eliminate CSC, which survive to regenerate new tumors.
Aim: Characterize the role of CSC in GBM migration and invasion in the brain
parenchyma.
Methods and Results: We first isolated and characterized GBM stem cells (GSC) from
GBM biopsies. Immunohistochemistry analysis revealed GSC express nestin, CD133 and
SOX2. Moreover, GSC are able to self-renew and resist to increasing concentrations of
temozolomide. Western blotting showed GSC express higher levels of epithelial–
mesenchymal transition (EMT) markers, compared to differentiated GBM cells (D-GBM).
Transwell assays reveled GSC migrate more than D-GBM. Finally, GSC-xenotransplanted
mice revealed higher levels of tumor invasion in the brain parenchyma than GBM-D. The
in vivo experiments followed rules of animals manipulations and ethical approval
acconding COBEA determination.
Conclusion: Our results suggest GSC might be responsible for GBM invasion in the brain
parenchyma and this invasion might occur through EMT in these cells.
Funding: CAPES and CNPq.
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C-myc expression in dysplasias and carcinomas developed in the tongue from galectin3-deficient and wild-type mice challenged by 4NQO.
BACKGROUND: Oral squamous cell carcinoma is a malignancy commonly seen around
the world and its pathogenesis may be related with Wnt-protein expression and
galectin-3. Likewise, oncogenic role for galectin-3 (GAL3) is due to its involvement in the
Wnt signaling, especially by enhancing c-myc expression. However, there is no study
heretofore showing whether GAL3 interferes in the expression of this protein during
oral carcinogenesis.
AIMS: To study c-myc expression in dysplasias and carcinomas developed in tongues
from galectin-3 deficient (GAL3-/-) and wild-type (GAL3+/+) mice (CEUA/UFU nº 038/09).
METHODS: 60 GAL3-/- and GAL3+/+ mice were treated with 4NQO for 16 weeks and killed
at week 16 and week 32. Tongues were removed and embedded in paraffin. Sections
were stained with hematoxylin-eosin to diagnosis of dysplasias and carcinomas. An
immunohistochemical assay was employed to detect c-myc in these lesions.
RESULTS: Oral carcinogenesis occurred in both groups (p>0.05). C-myc expression was
mainly observed in the cytoplasm of dysplastic and tumoral cells. The intensity varied
from weak, moderate to intense in both lesions. The mean of c-myc-positive cells in
dysplasias and carcinomas from GAL3+/+ mice was 1.43 ± 2.05 e 1.2 ± 1.62, respectively.
GAL3-/- mice, the mean was 3.49 ± 3.20 in the dysplasias and 2.95 ± 2.30 in the
carcinomas. All differences showed to be statistically significant (p<0.05).
CONCLUSION: our results revealed that absence of GAL3 altered c-myc expression in the
dysplasias and carcinomas from GAL3-/- when compared to those lesions from GAL3 +/+
mice.
Agency funding: PIBIC/FAPEMIG/UFU
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Background: DPPIV/CD26 is a transmembrane glycoprotein able to inactivates or
degrades some bioactive peptides and chemokines, thereby regulating cell proliferation
and survival, being so involved in processes related to cancer. Aims: The objective of
this study was to characterize the enzymatic activity and expression of the DPPIV/CD26
in human cervical cancer cells (HeLa, SiHa and C33A) and non-tumorigenic (HaCaT).
Methods: Cells were seeded in 24-well plates (2×104 cells/well) and maintained in 5%
CO2 at 37 °C. After reaching confluence, these cells were used to determine DPPIV/CD26
activity in the presence of the substrate Gly-Pro-p-nitroanilide and the selective DPPIV
inhibitor, sitagliptin phosphate, being measured the p-nitroanilida released, in adherent
cells and supernatants. The expression of this enzyme was determined by RT-PCR and
Real Time PCR. Results: The cervical cancer cells exhibit DPPIV/CD26 enzymatic activity
in both membrane bound and, its soluble form, which was confirmed by the inhibition
of the enzymatic DPPIV/CD26 activity for sitagliptin phosphate, although this compound
was not able to completely abolish these activities. The CD26 mRNA expression was
observed in the HaCaT, SiHa and C33A cells, while the HeLa cells the DPPIV/CD26 gene
was almost undetectable. Conclusion: Considering that CD26/DPPIV plays an important
role in tumor biology, it is believed that this protein may become an important
prognostic marker and a novel therapeutic target, although additional work is required
to elucidate the mechanisms associated with DPPIV/CD26 in cervical cancer.
Funding support: CNPq, FAPERGS, PROPESq/UFRGS, PPGCF/Brazil.
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PHOSPHATIDIC ACID INCREASED BY LPP INHIBITION INDUCES LIGAND-INDEPENDENT
EGFR ENDOCYTOSIS INVOLVING ACTIVATION OF MAPKs
Claudia Metz1, Juan Jung, Carolina Otero, Andrea Soza and Alfonso González2
Departamento de Inmunología Clínica y Reumatología, Facultad de Medicina, Centro de
Envejecimiento y Regeneración, Facultad de Ciencias Biológicas. Pontificia Universidad
Católica de Chile, 6510260 Santiago, Chile.
Phosphatidic acid (PA) has signaling functions involved in the regulation of a variety of
processes, including the endocytosis of EGFR. The levels of PA are controlled by
phospholipase D activity, which produces PA by hydrolysis of phosphatidylcholine, and
by the activity of phosphatidic acid phosphohydrolases (PAP) that convert PA into
diacylglycerol (DAG). DAG can also produce PA by the effect of DG kinase. Inhibition of
PAP leads to increments of PA that has been shown to induce ligand-independent EGFR.
The pathway involves PA-mediated lowering of PKA activity (Norambuena et al Mol. Biol
Cell.-2010). This novel EGFR regulatory mechanism and novel function of signaling PA
can potentially trans-modulate receptor accessibility in response to a variety of
stimulus, and suggests new anti-tumoral strategies. In this work we show that this novel
pathway requires downstream activity of the MAPKs p38, Erk1/2 and JNK, as judged by
the effect of selective inhibitors. PAPs that reside at the plasma membrane are the lipid
phosphatidate phosphatases LPP-1, LPP-2 and LPP-3. We found that overexpression of
LPPs induces an increase in EGFR at the cell surface. These findings can be used to
design new strategies for interfering the oncogenic function of EGFR and its mutants in
cancer.
(Financed in part by Basal Project PFB 12/2007 from CONICYT, FONDECYT
grant#1100747 and FONDEF D09I1104).
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Phyllanthus niruri extracts and cisplatin have growth inhibitory effects on cancer cell
lines.
Jessica Aquino Vilaça1, Hugo Gonçalo Guedes1, Ana Kleyce Correia Rocha¹, Ana luiza
Cabral de Sá 2, Aurigena Antunes de Araújo3, Gerlane Coelho Bernardo Guerra3,
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AIM: To investigate the cytotoxic effects of spray-dried extracts of Phyllanthus niruri in
combination with cisplatin on two cancer cell lines.
MATERIALS AND METHODS: Colorectal carcinoma (HT29) and human hepatocellular
carcinoma (HepG2) cells were treated with spray-dried extracts of Phyllanthus niruri
(SDEPN) either alone or in combination with cisplatin at different concentrations (0.5
mg/ml and 1 mg/ml) for 4 and 24 h. To verify and quantify cancer cells treated with
these products as well as identify the cell cycle stage and cell viability, we assessed by
flow cytometry (PI, propidium iodide English). Analysis of variance (ANOVA) and
Bonferroni's test were determined. A value of p menor 0.05 was considered to be
statistically significant.
RESULTS: Cytotoxic effects of SDEPN on HT29 and HepG2 cells: SDEPN had significantly
different cyototoxic effects on HT29 (p maior 0.05) and HepG2 (p menor 0.001) cells
when compared to control cells for 4 h and 24h. The effect of cisplatin on HT29 and
HepG2 cells: Both cell lines were killed in a dose-dependent manner compared to
control cells (p menor 0.001). The combination of cisplatin and Phyllanthus niruri
extracts has a synergistic cytotoxic effect on HT29 and HepG2 cells: In HT29 and HepG2
cells, pretreatment with SDEPN and subsequent treatment with cisplatin resulted in a
greater number of cells being killed (p menor 0.001).
CONCLUSION: SDEPN is selectively toxic against two cancer cell lines. Moroever, SDEPN
in combination with cisplatin has a synergistic increased in the cell death of both
HT29 and HepG2 cells.
Funding: CNPQ.
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Regulation of focal adhesion kinase activity in oral squamous cell carcinoma.
Background: Squamous cell carcinoma is the most frequent tumor in the mouth and it
shows a high occurrence of metastases. The invasiveness of tumor depends on cell
migration, which is a dynamic event involving interactions between cell-extracellular
matrix and the recruitment and activation of adhesion protein. Focal adhesion kinase
(FAK) is a very important adhesion protein in the cell migration process and it plays an
important large role in the adhesion turnover regulation.
Objectives: The aim of this study was to describe the pattern of distribution and the
regulation of Focal Adhesion Kinase (FAK) – a cell migration regulatory protein – in
samples of human oral squamous cell carcinoma with different levels of invasiveness
and differentiation.
Methods: Biopsies of oral squamous cell carcinoma, with different levels of
aggressiveness, were collected and separated according to the tumor region (margin,
center and invasion zone). The localization and distribution of FAK was determined by
immunofluorescence, while the activated forms (FAK-Tyr397, Tyr576-FAK and FAKTyr925) were quantified by western blotting.
Results: The distribution pattern of FAK on cells as well as the regulation of its activity
varies according to tumor area and with the invasiveness of the lesion.
Conclusions: The adhesion protein FAK is regulated differentially according to the stage
and degree of invasiveness of oral squamous cell carcinomas. Although more studies are
needed to understand its role in tumor progression, FAK may be considered as a
potential prognostic marker for this tumor.
Keywords: Focal Adhesion Kinase, cell adhesion, tumor invasiveness.
Bernardo Salim Silveira* silveirabs@hotmail.com UFRGS phone: (55) 51 96084237
Otávio Francisco Gomes Dias email: otaviofgdias@yahoo.com.br UFSM
Alessandra Magnusson email: alessandra.magnusson@ufrgs.br UFRGS
Isabel da Silva Lauxen email: isabel.lauxen@ufrgs.br UFRGS
Manoel Sant’Ana Filho email: manoel@ufrgs.br UFRGS
Marcelo Lazzaron Lamers email: marcelo.lamers@ufrgs.br UFRGS

B112
Mechanisms of FGF2 toxicity in Ras-driven malignant cells: cell division blockage and
proteotoxic stress
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The FGF2/FGFR signaling axis is a major promoter of cell survival, proliferation and
differentiation during development of embryo and fetus and also in tissue homeostasis
of adult organisms. As expected from a bona fide growth factor signaling axis, gain of
function mutations in FGFRs have been found associated with well known
craniosynostosis in humans and, also, with malignant progression. On the other hand,
unexpectedly, we have previously reported that FGF2 activates FGFRs restraining the
proliferation of Ras-driven mouse malignant cells by still unknown molecular
mechanisms. Here, we focus on the malignant mouse adrenocortical cell line Y1-D1G.
Flow cytometry demonstrated that FGF2 triggers a dual response in G0/G1-arrested Y1D1G, stimulating the G0/G1 > S transition, but also causing S phase delay and
irreversible G2 arrest. Moreover, in spite of blocking cell cycle progression, FGF2
efficiently increases protein/cell, “disconnecting” cell growth from cell division. It is well
known that malignant cells must deal with higher levels of stresses than normal cells,
including proteotoxic stress, which must be kept below a critical threshold to maintain
cell viability. MS proteomic analyses suggested that FGF2 compromises the protein
homeostasis of Y1-D1G cells stimulating protein synthesis and elevating the proteotoxic
stress, which lately leads to DNA fragmentation and cell death. Interestingly,
pharmacological inhibition of the Src protein activity completely protects Y1-D1G cells
from these FGF2 toxic effects. These observations are of obvious interest for the
FGF2/FGFR signaling biology.
Supported by FAPESP and CNPq.
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EGF promotes cell migration in lung cancer cell lines
Camila Lauand, Paula Rezende Teixeira, Evandro Luís de Oliveira Niero, Gláucia Maria
Machado Santelli
Instituto de Ciências Biomédicas I, Av. Professor Lineu Prestes 1524, Universidade de
São Paulo, ICB I – USP.
Email: camilauand@gmail.com
Telephone: (+5511) 3091-7229
Lung cancer often exhibits molecular changes, such as gene overexpression of ErbB1.
ErbB1 encodes EGFR, a tyrosine kinase receptor involved with proliferation, cell survival
and migration. Overexpression of EGFR has been associated with more aggressive
disease, poor prognosis, low survival rate and low response to therapy. ErbB1
amplification and mutation are associated with tumor development and implicated in
ineffective treatment. Specific inhibitors for this receptor are being developed and some
of them are currently available for clinical use, but some tumors present drug
resistance. The aim of the present study was to investigate if the copy number of ErbB1
interferes in EGFR expression comparing two different cell lines. We investigate EGFR
activation and functions in A549 and HK2 lung cancer cell lines, with 3 and 6 ErbB1
copies, respectively. The expression of EGFR is lower in HK2 cell line. EGFR was activated
after stimulation with EGF in both cell lines, but this activation did not promote
differences in cell proliferation when compared to control cells. To confirm these data
EGFR was inhibited with AG1478 and we did not observe differences in cell
proliferation. However, we verified morphological alterations, changes in
microfilaments organization and increased cell migration after EGF stimulation. These
effects were not consequence of epithelial-mesenchymal transition since treatment and
controls expressed cytokeration and vimentin intermediate filaments. A different
pathway would be involved in the observed response to EGF treatment and this
response is independent of the copy number of ErbB1.
Financial Support: FAPESP, CNPq, CAPES

B114
Aline Oliveira da Silva - Departamento de Biologia Celular- Laboratório de Biologia da
Célula Endotelial e da Angiogênese (Labangio)- Universidade do Estado do Rio de
Janeiro(UERJ)
alinedbcg@gmail.com
Tercia Rodrigues Alves - Departamento de Anatomia- Laboratório de Morfogênese
Celular- Universidade Federal do Rio de Janeiro (UFRJ) - terciabio@yahoo.com.br
Vivaldo Moura Neto - Departamento de Anatomia- Laboratório de Morfogênese CelularUniversidade Federal do Rio de Janeiro (UFRJ) - vivaldo@anato.ufrj.br
Verônica Maria Morandi da Silva - Departamento de Biologia Celular- Laboratório de
Biologia da Célula Endotelial e da Angiogênese (Labangio)- Universidade do Estado do
Rio
de
Janeiro(UERJ)
morandi.v@gmail.com
Funding suport: FAPERJ/CNPq/CAPES/UERJ-SR2

Tenascin-C (TN-C) is a matricellular protein involved in the control of cell proliferation,
angiogenesis and tumor growth. In most gliomas, the expression of TN-C is upregulated
and inversely correlated to fibronectin (FN). Recently, we showed that the extracellular
matrix (ECM) secreted by the U373-MG astrocytoma cell line contains a 90-fold excess
of TN-C over FN, while the ECM of endothelial cells (HUVECs) contains a high
concentration of FN, but no TN-C. In addition, the incubation of HUVECs with the ECM of
U373-MG cells, previously to the matrigel tubulogenic assay, selected for tubulogenesisdefective/highly proliferative endothelial cells. The ability of HUVECs to form tubes was
rescued after blocking tumor TN-C with specific neutralizing antibodies against its FNIIItype 1-5 repeats and the EGF-like N-terminal motifs. Here, we demonstrate that HUVECs
incubated with U373-MG matrix also present altered phosphorylation patterns for both
PKC alpha and delta isoforms, when compared with control cells (HUVECs incubated on
their own matrix), with a prevailing PKC-alpha inactivation, and a concomitant activation
of PKC-delta, in tubulogenesis-defective cells. Using selective inhibitors and activators of
PKCs, we confirmed the opposing effects of these isoforms in tubulogenesis. U373-MG
ECM also induced the phosphorylation of VEGFR2, ERK and AKT in HUVECs. Moreover,
we also observed an increased expression of endothelial syndecan-4, an important coreceptor of FN-dependent adhesion. Our data suggest a role for TN-C in endothelial
morphogenesis, probably due to PKC alpha inhibition. We also anticipate a possible
contribution of TN-C in the establishment of aberrant vascular phenotypes often
observed in gliomas.
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Sex hormones influence ADAMTS protease levels in ovarian tumor cells
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Sex hormones modulate several activities in cancer, influencing the
process of tumorigenesis, cell growth and metastasis. The ADAMTS´s (a disintegrin and
metalloproteinase with thrombospondin motifs or adamalysin-thrombospondin) are
secreted proteases that are involved in functions such as processing of collagen in
procollagen N-proteinase, cleavage of the proteoglycan matrix and angiogenesis.
Our purpose in this study is to assess if the levels of ADAMTS 1, 4, 8 and 9 (mRNA) are
altered in the presence of sex hormones estrogen, progesterone and testosterone in cell
lines derived from ovarian tumors with different degrees of malignancy.
The cell lines NIH-OVCAR-3 and ES-2 after proliferation steps and suitable preparation,
were treated with different concentrations of the hormones progesterone, estrogen or
testosterone. Levels ADAMTS (mRNA) were analyzed by qPCR. The derived values of
fluorescence obtained by qPCR were subjected to statistical analysis with ANOVA and
differences were considered statistically significant at p ≤ 0.05.
The cell line ES-2, less differentiated, showed a lower level of ADAMTS-1 and 4 mRNA in
the presence of the hormones estrogen and testosterone, which showed statistically
significant values in relation to control sample. Progesterone express increased levels of
ADAMTS-1 mRNA and 4, values were not statistically significant, compared to control
sample. ADAMTS 9 levels did not have any value statistically significant compared to
control.
Our results lead us to speculate that the secretion of ADAMTS-1 and 4 are influenced by
the sex hormones analyzed, since the levels of mRNA protease were shown to be
reduced compared to the mentioned hormones.
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The expression of STAT3 in the nucleus is associated with proliferation in glioblastoma
multiforme.
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Glioblastoma multiforme (GBM) is the most common and aggressive primary brain
tumor. Patients diagnosed with GBM have a poor prognosis and therapeutic approaches
are very limited in these tumors. Activation of Signal transducer and activator of
transcription protein 3 (STAT3) promotes oncogenic transformation in a variety of
tissues, but its role in glioblastoma is still limited. STAT3 is a regulator of central nervous
system (CNS) development and a promising therapeutic target in human cancers. The
aim of this study was to evaluate, the expression and cellular distribution of STAT3 and
its phosphorylated forms pSTAT3 (Tyr705) and pSTAT3 (Ser727) in glioblastomas
compared to gliomas of grade I to III and non-neoplasic tissue. Immunohistochemistry
experiments were performed for the total and phosphorylated forms of STAT3 and Ki67,
a proliferation marker, in tissue microarrays (TMA) containing 96 GBM, 40 grade I, 52
grade II, 18 grade III and 14 non-neoplasic brain tissue. The expression of total STAT3
was similar in all tumor samples and non-neoplasic tissues. However, nuclear STAT3 was
higher in GBMs than in any other tumor or non-tumor samples (p <0.0001). STAT3
phosphorylation is associated with the protein translocation to the nucleus, however
any alteration in the phosphorylated forms of STAT3 was observed when GBM samples
were compared to other gliomas or non-neoplasic tissues. Indicating that higher levels
of nuclear STAT3 are not related with its phosphorylation. Indeed, another posttranslation modification can account for its nuclear translocation in these tumors.
Remarkable, nuclear STAT3 in GBM was directly correlated with tumor proliferation
measured by KI67 labeling (p<0.0001) and with a shorter overall survival in these
patients (p<0.0001). Therefore, nuclear STAT3 and the modifications that cause its
nuclear translocation deserve further studies since they may represent relevant
therapeutic targets for GBM.
Supported by FAPESP and MCT/CNPq
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NF-kB Coordinates Epithelial-Mesenchymal Transition Properties in Breast Cancer
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Breast Cancer metastasis is the leading cause of women death worldwide. The
expression of SNAIL, SLUG, SIP1 and TWIST1 are correlated with metastatic process in
carcinomas through epithelial-mesenchymal transition (EMT). It has been described a
positive correlation between EMT genes and Nuclear Factor-kappa B (NF-kB) activation.
However is still unclear how NF-kB regulates these transcription factors in breast cancer.
The aim of this study is to elucidate how NF-kB regulates EMT transcription factors
expression in HER2/neu breast cancer cells, which has been correlated to poor survival
due to its aggressiveness and metastatic potential. In order to investigate if NF-kB could
directly regulate SNAIL, SLUG, SIP1 and TWIST1, a screening for binding sites of NF-kB
along their promoter region using prediction tools was performed. For NF-kB inhibition,
HCC1954 (HER2/neu breast cancer cell line) was treated with DHMEQ using 10ug/ml.
This drug specifically blocks the nuclear translocation of RelA/p50 subunit. Effects of NFkB inhibition on EMT gene expression were appreciated by RT-PCR. For cell migration
investigation, we performed a Wound Healing assay. We have identified more than two
NF-kB binding consensus sequence in SNAIL, SLUG, SIP1 and TWIST1, conserved among
different species. We found a decrease of EMT transcription factors expression at 16h of
treatment. Wound Healing has shown a migratory inhibition of 1.6 fold change on
DHMEQ-treated cells compared to non-treated cells. Our data demonstrate direct
effects of NF-kB inhibition on signaling and migratory characteristics related to EMT in
HCC1954. We suggest NF-kB could directly regulate genes that mediate epithelial-tomesenchymal transition.
Financial Support: MS/INCA, FAPERJ and CNPQ.
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MODULATION OF ENDOTHELIAL CELLS BY HUMAN TUMOR MICROENVIRONMENT: A
ROLE FOR SYNTHETIC ANALOGUES OF LIPOXINS
VIEIRA, A. M. 1, NETO, E. H. 1, FIGUEIREDO, C. C. 1, BARJA-FIDALGO, T. C. 1, FIERRO, I.
M. 1, MORANDI, V. 1 1 UERJ - UNIVERSIDADE DO ESTADO DO RIO DE JANEIRO
Tumor arises from a pathological disorder characterized by a cell growth and excessive
cell proliferation. Melanoma originates from melanocytes. Angiogenesis is necessary for
tumor growth and metastasis. Lipoxins (LX) and 15-epi-LX are lipids with a potent
inhibitory effect on angiogenesis. Our group demonstrated that ATL-1, a synthetic
analogue of 15-epi-LXA4, inhibits many actions stimulated by angiogenic vascular
endothelial growth factor (VEGF). However, the actions of LX on endothelial cells in a
tumor microenvironment are still unknown. Here, we investigated a modulation of
human umbilical vein endothelial cell (HUVEC) by ATL-1 in a tumor’s microenvironment.
ATL-1 inhibited VEGF-induced permeability effect. In trials of transmigration, HUVEC
were pre-treated with ATL-1 for 30 minutes and, then, stimulated with VEGF for 1 hour
before the addition of MV3 cells. We observed that ATL-1 inhibited transmigration of
melanoma through the endothelial monolayer stimulated by VEGF. By
immunocytochemistry, we observed that this inhibition was due to the permanence of
VE-cadherin on EC membrane. By Western blotting assay, we observed a reduction in
the nuclear translocation of beta-catenin. By ELISA, we showed that MV3 secreted VEGF
while NGM did not. ATL-1, per se, didn’t reduce the secretion of VEGF by tumor cells,
however, reduces its shares on the endothelial monolayer at the time of 18 hours. In
conclusion, ATL-1 inhibited VEGF-induced permeability, reducing endothelial
transmigration of MV3. It could be used as a modulator of tight junctions in endothelial
cells, reducing tumor spread.
Ethical comitee - CAAE 0086.0.314.325-10.
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Malignant Hodgkin cells release CD30 on microvesicles to facilitate crosstalk with CD30L
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Cell proliferation evaluation of the cutaneous squamous cell carcinoma in mice after
photodynamic therapy
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Background: Hodgkin lymphoma-affected lymph nodes contain only a few disseminated tumor
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cells (H-RS cells). They express the receptor CD30 (TNFRSF8) and are dependent on
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Aim: Here we investigate how the tumor and distant immune cells facilitate direct CD30/CD30L
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crosstalk in trans.
Methods: Vesicles from Hodgkin-derived cell lines were isolated by ultracentrifugation Photodynamic
and
Therapy (PDT) uses a photosensitizer (FS) activated by a light source that
analyzed by cryo and formvar-based electron microscopy, LTQ-Velos-Orbitrap mass
causes cytotoxicity to a target tissue. Our aim was to evaluate the cell proliferation after
spectrometry, ELISA and functional assays.
PDT in mouse skin squamous cell carcinoma (SCC). The tumors were induced in 66
Results: Fluorescence and electron microscopy (TEM and SEM) revealed that Hodgkin cell lines
female Swiss mice by single topical application of 7,12 Dimethylbenz(A)anthracene
form a network of micro/nanotubes when growing in extracellular matrix, in vitro. The network
(DMBA) and by twice weekly of 12-O-tetradecanoylphorbol-13-acetate (TPA) for 28
links distant tumor cells and is used to guide tumor-derived microvesicles between them.
weeks. Intratumoral injection of 1% Methylene blue solution was used as FS. The diode
Hodgkin-derived vesicles are heterogeneous in size and density, ranging from 50-100 nm cuplaser (Laserline®) was irradiated for 15 minutes (λ = 650 nm, energy dose of 24 J/cm 2).
shaped exosomes to 1000 nm microvesicles. They express CD30 and typical markersInstitutional
of
Ethical Committee approved the research under register 101.The groups
microvesicles and were also observed in patient tissue. Purified microvesicles as well as CD30were divided in four: 1) SCC untreated, 2) SCC treated, both were sacrificed 24 hours
loaded artificial particles caused a CD30-dependent and selective release of IL-8 in granulocytes.
after PDT; 3) SCC untreated, 4) SCC treated, both were sacrificed 15 days after PDT.
Conclusion: These data indicate that malignant HRS cells communicate in trans with distant
Histopathological evaluation confirmed that 65.45% of the samples were classified as
infiltrating immune cells. To achieve such strong interaction, they use a network of tubes invasive
and
SCC. These lesions showed dermal invasion of neoplastic cells arranged in nests
vesicles that express tumor-derived membrane protein such as CD30.
containing central keratin pearls. These cells showed eosinophilic cytoplasm, atypical
Ethics: The local ethics authority approved experiments with patient material
mitotic figures and prominent nucleoli. The cell proliferation was analyzed by Pcna
Funding: DFG grant HA2432/5-1, FAPESP 2009/54067-3; 2010/19278-0
immunohistochemistry. Both untreated groups 1 and 3 showed higher cell proliferation
indices (65.7% and 80%, respectively) than the treated groups 2 and 4 (57.7% and
56.3%, respectively). Between groups 3 (untreated) and 4 (treated) there was a
significant (P < 0.05) decrease in the cell proliferation index. The lowest cell proliferation
indices in the treated groups represent an important parameter in response against
cancer.
FUNDING SUPPORT: FAPESP.
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Background: Hepatocellular carcinoma is the fifth most common cancer in the world
and the main cause of death among cirrhotic patients becoming the cirrhosis the most
important predisposing factor.
Aims: Thioacetamide (TAA) is proposed as an experimental model of
hepatocarcinogenesis to identify early mechanisms of tumor development during
cirrhosis.
Methods: Eighty male Wistar rats received TAA injections for 14 weeks (GI), 21 weeks
(GII), and 35 weeks (GIII). Preneoplastic lesions (PNLs) and proliferating cells were
identified by immunohistochemistry for GST-P and Ki-67, respectively. The lesions were
classified as persistent (pPNL) and remodeling (rPNL). The quantification was made
regarding the number and size of the lesions, and the percentage of area occupied by
them.
Results: PNLs formed foci and nodules. Larger nodules were observed in GIII and
reached 7.5 mm in diameter. The pPNL were usually bigger than the rPNLs occupying
74% of the area in GIII, 46% in GII and 18% in GI. GII had the largest number of
lesions/cm2. Cell proliferation was exacerbated in cirrhotic liver compared with control
(P<0.0001). However, there was no difference among treatments. Proliferation was
higher in rPNLs than pPNL, especially in GII (293.8±92.7 x 423.5±165.8). There was no
difference in cell proliferation in the same type of lesion.
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The role of FMNL1 in leukemogenesis
Patricia Maria Bergamo Favaro1,2, João Agostinho Machado Neto1, Mariana Lazarini1,
Fabiola Traina1, Matheus Lopes Rodrigues1, Elvira Infante1, Anne Ridley1, Fernando
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The formin protein Formin-like 1 (FMNL1) is restrictedly expressed in hematopoieticderived cells and is overexpressed in lymphoid malignancies. However, little is known
about the importance of FMNL1 in leukemia. Herein, we evaluated: the role of FMNL1,
by gene silencing, in proliferation, clonal growth, migration, and apoptosis in Namalwa
and K562 cell lines; the role of FMNL1 in tumor growth, using a NOD/SCID xenograft
model; and the endogenous association of FMNL1 with Rac1, and its activity in leukemic
cells lacking FMNL1 expression. To inhibit FMNL1, shRNA-expressing lentiviral vectors
were used. Cell growth was measured by MTT colorimetric reduction, and colony
formation. Both assays were carried out in cells treated with rapamycin (for Namalwa)
and for transendothelial migration (TEM), HUVECs were seeded onto fibronectin-coated
essed by Annexin-PI. NOD/SCID mice were implanted
with Namalwa cells in the dorsal flank. FMNL1 association with Rac1 was analyzed by
immunoprecipitation, and Rac1 activity was measured by a PAK-pull down assay. After
FMNL1 silencing, proliferation and colony formation were suppressed and synergic
effect was observed after rapamyin and imatinib treatment in Namalwa and K562 cells,
respectively. ShFMNL1 cells showed inhibition in cell migration and TEM. Tumor
suppression was also observed in vivo, using shFMNL1 Namalwa cell xenografts. Finally,
Namalwa cells lacking FMNL1 expression presented a four-fold increase in Rac1 activity.
Our results suggest that FMNL1 plays an important role in leukemogenesis and it may
implicate a potential therapeutic target for leukemia.

Conclusion: TAA promotes the hepatocytes transformation and clonal expansion by
increasing proliferation. The treatment for 21 weeks was more effective in promoting
hepatocarcinogenesis initiation as shown by lesions/cm2.
Ethical approval: The procedures were approved by the Ethics Committee on Animal
Experimentation.
Funding support: Fapesp and CNPq
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QUERCETIN: POSSIBLE EFFECT ANTI-MDR IN ERYTHROLEUKEMIA HUMAN CELL LINES
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Background: The multidrug resistance (MDR) is considered the main cause of the lack of
success in cancer treatment. In this sense, some compounds of natural origin have been
studied with the aim proposing treatments which exceed MDR phenotype.
Aim: The goal of this study is evaluate the effect of quercetin on the (MDR) phenotype.
Methods: The viability of K562 (non-MDR) and Lucena (MDR) erythroleukemic cells
(5x105 cells/mL) exposed to different concentrations of quercetin (5, 10, 50, 100, and
500 microgram/mL) was accessed. Control group received the same volume of sterile
water. The viable cell number (x104 cells/mL) and cell viability (percentage) were
measured by trypan blue exclusion immediately, 24, 48 and 72 hours after incubation
with quercetin. The accumulation of rhodamine 123 was measured in MDR cells treated
with 10 and 50 microgram/mL of quercetin to evaluate its effect on activity of
glycoprotein P (Pgp), and the K562 cells were used as positive control.
Results: Similar results were observed in both cell lines. Quercetin inhibited cell
proliferation and caused cytotoxicity of concentration-dependent manner. The
fluorescence of Lucena cells treated with 10 microgram/mL of quercetin and incubated
with rhodamine 123 were significantly higher of the cells treated only with quercetin,
suggesting a possible role of quercetin as Pgp inhibitor.
Conclusion: In conclusion, the quercetin caused effects in both cell lines disregarding
the MDR phenotype, besides its possible effect on Pgp inhibition. Thus, the present
study indicated that quercetin has a possible role anti-MDR.
Sources of research support: FURG, Capes
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Background: Microalgae have been found as a natural source of biologically active
compounds, including omega-3 polyunsaturated fatty acids (PUFAs), which have been
shown to be a potential anticancer.
Aims: We investigated whether Isochrysis galbana and Thalassiosira pseudonana
marine microalgae lipidic extracts (ILE and TLE) exert an antiproliferative activity in a cell
of melanoma, B16F10, and whether a relationship could exist with the effect of omega3 PUFAs precursor, α-linolenic acid (ALA), relating to a melanocytic normal cell, MelanA.
Methods: Microalgae were grown in Guillard's F/2 medium, at 20ºC, 12h light/darkness
photoperiod and 28‰ salinity. 7500 mL were centrifuged, incubated at 60ºC, the lipids
extraction in chloroform/methanol and esterification were performed. B16F10 and
Melan-A were maintained in DMEM medium at 37ºC. B16F10 was treated with 1, 10
and 100 microgram/mL of ILE and TLE. B16F10 and Melan-A were incubated with 7.5,
15, 30 and 60 micromole of ALA. The viability was measured by the MTT method 0, 24,
48 and 72h.
Results: ILE showed an antiproliferative effect in B16F10 for 100 microgram/mL in 72h,
TLE for 10 and 100 microgram/mL in 24h and in 72h for all concentrations. For ALA, this
activity was observed in 72h for all concentrations. For Melan-A, we observed no
difference.
Conclusion: ILE and TLE induce an inhibition of proliferation in B16F10, with more
expressive results for TLE, which could be related with higher omega-3 proportion,
since that ALA also exerts this effect. Melanocytic normal cells were not sensible to
ALA, suggesting an antitumoral effect for this compound.
Sources of research support: Capes.
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LAMININ-DERIVED PEPTIDE C16 INDUCES INVASION AND INVADOPODIA FORMATION
IN ORAL SQUAMOUS CELL CARCINOMA AND FIBROSARCOMA CELLS
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Inhibition of Hedgehog pathway in leukemic cell lineage results in cell cycle arrest,
decrease in proliferation and clonogenic ability without induced apoptosis

Adriane S. Siqueira1, Monique P. Pinto1, Mário C. Cruz1,2, Vanessa M. Freitas1, Ruy G.
Jaeger1
1
Department of Cell and Developmental Biology, Institute of Biomedical Sciences,
University of Sao Paulo, Brazil.
2
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Backgroud: Hematopoiesis and leukemogenesis are two complex multistep processes
regulated by self-renew, cell cycle progression, differentiation and even apoptosis.
Leukemia stem cells are capable of limitless self-renewal and are responsible for the
maintenance of leukemia. The Hedgehog pathway is known to have an important role in
the self-renewal of normal and leukemic stem cells. Its upregulation in myeloid leukemic
cells has also been described but the significance of this finding has not yet been
revealed.
Aim: To evaluate if the Hedgehog pathway plays a role in the self-renewal of myeloid
leukemic cells.
Method: Myeloid Leukemia cell lineage (U937) was cultured in the presence of 15μM of
a specific Hedgehog inhibitor, cyclopamine or tomatidine, as control, for 24 and 48
hours followed by analysis of apoptosis by Annexin-PI staining, cell cycle by PI staining
and proliferation by MTT assay. For clonogenic assay, U937 was maintained in
methylcelulose for 20 days in the presence of 15 μM of cyclopamine or tomatidine.
Results: Hedgehog inhibition in U937 cells did not induce apoptosis after 24 and 48
hours, but resulted in cell accumulation in the G1 phase (p=0,01) and a 10% decrease of
cell number in S phase (p=0,0002). Cell cycle arrest reflected in a 34% of decline in
proliferation (p=0,007). Methylcellulose assay submitted to Hedgehog inhibition showed
no colonies after 20 days of cell culture, in contrast to 15 colonies in normal conditions. .
Conclusion: Hedgehog inhibition in a leukemic cell lineage resulted in cell cycle arrest
and decrease of proliferation and colony formation. Together, these data suggest that
Hedgehog participates in myeloid leukemic cell self-renewal.

Our Laboratory has been studying the effects of laminin-derived peptides in tumor
biology. Here, we addressed whether peptide C16 (KAFDITYVRLKF, gamma 1 chain)
would stimulate invasion activity in cell lines derived from oral squamous cell carcinoma
(OSCC) and fibrosarcoma, two malignant tumors with different origins and poor
prognosis. Using Boyden chambers coated by Matrigel, we observed that C16 increased
invasion rate in both cell lines compared to scrambled control peptide (C16SX). Tumor
cells that actively invade surrounding tissues depend on invadopodia to degrade
extracellular matrix barriers. Invadopodia are actin-rich membrane protrusions
associated with pericellular proteolysis. Therefore, we analyzed the role of C16 on
invadopodia activity of OSCC and fibrosarcoma cells, through a fluorescent substrate
degradation assay. Measurements of digestion spots (black areas in fluorescent
background) showed that C16 significantly increased invadopodia activity of both
neoplastic cell lines compared to C16SX. Invadopodia dynamics in C16-treated cells was
further explored using time-lapse 4D fluorescence microscopy. Time-lapse videos of
living cells transfected with GFP-cortactin and cultured on fluorescent gelatin showed
that C16 increased invadopodia activity over time compared to C16SX. We conclude
that C16 stimulates invasion and invadopodia activity in cells derived from oral
squamous cell carcinoma and fibrosarcoma. Support: FAPESP (08/57103-8; 09/17336-6)
and CNPq (304986/2009-7).
This work did not involve direct manipulation of human beings or animals.
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Tumor Metabolites Modulate the Interaction of Endothelial Progenitor Cells and Mature
Endothelial Cells: Role of Matrix Metalloproteases and AKT signaling pathway
Lanzana, F.R.; Morandi, V.; Figueiredo, C.C.
Departamento de Biologia Celular/LabAngio, IBRAG, UERJ, RJ, Brasil

In addition to sprouting angiogenesis, the recruitment of endothelial progenitor cells
(EPCs) from peripheral blood may also contribute to the formation of tumor vascular
bed. We observed that EPCs interact with human umbilical vein endothelial cells
(HUVECs) and that this interaction was increased by the conditioned medium (CM) of
the prostate cancer cell line DU-145. Interestingly, CM from the prostate cancer cell line
PC-3 did not modulate this interaction. It is known that cell migration depends on the
secretion and activity of matrix metalloproteases (MMPs). Moreover, cell proliferation,
survival and migration may involve the activation of the PI3/AKT signaling pathway.
First, we analyzed the profile of MMPs present in the CM from HUVECs, EPCs, DU-145
and PC-3 cells. We observed that HUVECs, EPCs and DU-145, but not PC-3 cells, secreted
MMP-2. Incubation of DU-145 CM with HUVECs did not alter the secretion of
endothelial MMPs, whereas the secretion of MMP-2 by HUVECs was significantly
modulated by metabolites from PC-3 CM. Moreover, we observed that DU-145 CM
increased in approximately three folds the phosphorilation of AKT in HUVECs, while PC-3
CM decreased the activation of AKT in these cells in approximately six folds, as
compared to control. Our data suggest that DU-145 and PC-3 cells lines may represent
diverse prostate tumor phenotypes, regarding their ability to modulate the interaction
between EPCs and established endothelial monolayers, by mechanisms that seem to
involve the secretion and/or activation of MMP-2, as well as AKT activation in mature
endothelial cells.
Supported by CNPq, CAPES and Faperj.
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EFFECTS OF FLAVONOIDS ON GLIOBLASTOMA CELLS
Juliana Moreira Soares Universidade Federal do Rio de Janeiro
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Glioblastoma is considered the most aggressive brain tumor and it is characterized by
rapid cell growth, invasion and production of angiogenic factors. Despite the advances
in molecular mechanisms, the prognosis of this brain tumor continues to be
discouraging and treatment options are still ineffective. Alternative drugs have been
studied for tumor combat. On this context, flavonoids emerged as potential therapeutic
agents, acting on the tumor cytotoxicity. Flavonoids are polyphenolic compounds
extracted from vegetal sources. They have antioxidant, antimutagenic and
antiproliferative effects. Some flavonoids were shown to have antitumor effects and
they could induce apoptosis by interacting with proteins that control the cell cycle,
change the tumor gene expression and act in metastatic tumor development. This study
evaluated the role of the flavonoids Kaempferol and Naringenin on Glioblastoma cells
GBM95 and U87. The cells were treated with 10, 50 e 100 µM for 24, 48 and 72 hours in
search of new drugs for therapeutic treatments.
Human glioblastoma cells GBM95 and U87 were obtained from patients of the Hospital
Clementino Fraga Filho and commercial line (ATCC), respectively. The treatment with
the flavonoids Kaempferol and Naringenin reduced the viability of GBM95 and U87
tumor cells by MTT assay.
In summary, Kaempferol and Naringenin decreased the viability of Glioblastomas
GBM95 and U87, suggesting that these drugs may act to inhibit tumor proliferation.
Althought, more studies are necessary to design treatment protocols using natural
products and chemical modification as strategies in the search for new anticancer drugs.
Sources of research support: CNPq, FAPERJ, CAPES.
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Partial characterization and evaluation of antitumor potential of an L-amino acid
oxidase obtained of Bothrops jararacussu
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Snake venoms are rich sources of proteins, enzymes and peptides, which represent 90%
of the total constituents and probably are responsible for most of biological effects.
Snake venom LAAOs are reported to induce various toxic effects including induction of
cell apoptosis or necrosis, enhancement or inhibition of platelet aggregation,
stimulation of edema formation, antimicrobial and antitumor activities. In this study, we
isolated and characterized partially an LAAO of Bothrops jararacussu and evaluated its
antitumor potential. The LAAO isolation involved three purification steps: an affinity
chromatography on Con A-Sepharose column and two steps of ion exchange
chromatography on MonoQ column. The protein purity was confirmed by SDS-PAGE and
the obtained molecular mass was 68 kDa. The isolated LAAO showed higher affinity to LPhe, followed by L-Met and L-Arg. The cell viability was assessed by MTT assay and the
LAAO showed a cytotoxic effect of nearly 100% over two tumor cell lines (B16F10 and
MDA-MB-231), when the enzyme was administrated at concentration 1 µg/mL.
However the LAAO in this same concentration did not show any cytotoxic effect over
human erythrocytes, which suggested that it’s a multifunctional enzyme with
therapeutic potential. The development of further studies involving this theme is
necessary in order to enlarge enzyme characterization and to evaluate other potential
bioactive actions for better understanding this interesting enzyme class.
Funding support: CNPq

The correct chromosome segregation during mitosis is central in genome maintenance.
Errors in mitosis such as multipolar spindles can induce aneuploidy, which is a feature of
most solid tumors. We have shown that chrysotile, a type of asbestos fibers, and
vincristine, a chemotherapeutic agent, are able to induce multipolar mitosis. This work
aimed to study the localization of centrosomal proteins after chrysotile and vincristine
treatments, and the effects of these treatments on ploidy of cultured human lung
cancer cells. 24h of vincristine treatment led to mitotic arrest and to centrosome
abnormalities: in each cell was detected from none to 12 focuses of Pericentrin,
AuroraA and γ-tubulin. After 48h of recovery, when about 30% of the cells were
apoptotic, 47% of mitosis was multipolar showing all spindle poles positive to
centrosomal proteins. This suggests that some cells could survive the vincristine
treatment and partly reorganize the centrosomes. Cells exposed to chrysotile for 48h
followed by 48h of recovery exhibited 50% of multipolar mitosis, but during the
treatment centrosome abnormalities was not observed, and all the spindle poles were
positive to centrosomal proteins. The frequencies of aneuploid cells were similar after
both treatments when cells were analyzed by flow cytometry. However, by counting
chromosomes in metaphase preparations we observed that chrysotile exposure
increased mainly hypertetraploid population, while vincristine increased the number of
chromosomes randomly. These data indicate that both agents interfere in mitosis
inducing multipolar spindles and aneuploidy, but vincristine treatment seems to
interfere in centrosomes structure and then in chromosome segregation.

*Corresponding author. Laboratório de Imunovirologia e Glicobiologia, Departamento
de Biologia Geral, Universidade Federal de Viçosa, Av. Peter Henry Rolfs, s/n, Campus
universitário, Viçosa-MG, CEP-36570-000, Brasil. Tel: 55 (31) 3899-2559. E-mail:
nataliabqi@gmail.com
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Inhibition of the V-type H+-ATPase affects the apoptosis, migration and invasion
capacities of melanoma cell lines
Costa, G. A., Martins, B. X., Seipel, D. S., Arnholdt, A. V., Okorokova-Façanha, A. L. and
Façanha, A. R.
Abstract
Background: In many tumor cells V-type proton pumps (V-H+-ATPases) typical of
endomembranes are overexpressed in the plasma membrane. This unusual expression
profile has been related to specific pH changes in the cellular microenvironment, which
have been found to be essential for the progression of the metastatic process
Aims: In the present work, the apoptosis, migration and invasion capacities of two
murine melanoma cell lines, endowed with high (B16F10) and low (B16F0) metastatic
potentials, were analyzed as a function of different inhibitors of the V-H+-ATPases.
Methods: Cellular cultures with cells of high (B16F10) and low (B16F0) metastatic
potentials were analyzed using flow cytometry and light optical microscopy.
Results: Flow cytometry analysis revealed that inhibition of the V-H+-ATPase induces
apoptosis as well as secondary necrosis in both melanoma cell lines. By using spot
assays and monolayer wound model we found that the invasiveness and the migratory
capacity are also compromised by the proton pump inhibitors.
Conclusion: These data are discussed in relation to the relevance of the V-H+-ATPase
differential expression and function for the process of apoptosis, migration and invasion
in melanoma cells.
Funding Support: CNPq, Faperj and UENF.
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CHARACTERIZATION OF THE EXPRESSION OF Na+, K+-ATPase SUBUNITS IN HUMAN
BREAST CANCER CELLS
Melina Almeida Dias, Márcia Alves Marques Capella, Aníbal Gil Lopes
(melinadiaas@gmail.com, (21) 95039714)
Universidade Federal do Rio de Janeiro, Instituto de Biofísica Carlos Chagas Filho
Background: It is well established that the known Na+, K+-ATPase has a role as a cell
adhesion molecule in adherens junctions (Vagin et al, 2012, Am J Physiol Cell Physiol,
302(9):C1271-81). In so, β subunit acts on maturation and membrane targeting of the
catalytic α subunit. Studies have demonstrated the importance of sodium permeability
in tumorigenesis, but there are no studies correlating the expression of the Na+, K+ATPase β subunit and the level of differentiation for tumor cells. The aim of the present
study is to characterize the expression of both α1 and β1 Na+, K+-ATPase subunits in the
human breast cancer cell lines MCF-7 and MDA-231.
Methods and Results: To observe the expression of α1 and β1 in MCF-7, MDA-231 and
MDCK cells were seeded onto 6 well plates for 24, 48 and 72 hours. The MDCK cell line
was used as a positive control for the expression of both subunits. The measurement of
α1 and β1 expression by Western Blotting showed that both tumor cell lines do not
express β1 subunit.
Conclusion: Our results indicate that there’s a distinct adhesion mechanism in MCF-7
and MDA-231 breast cancer cells, in which there’s no participation of Na+, K+-ATPase in
the adherens junctions.
Financial Support: CNPq, CAPES, FAPERJ, PRONEX
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INTRODUCTION: Mucositis induced by antineoplastic drugs is an important, doselimiting, and costly side effect of cancer therapy. The ulcerative lesions are typically
painful and affect nutritional intake and quality of life, leading to difficulty in eating and
communication and representing a significant risk factor for systemic infection. AIM: To
investigate the local effect of a nitric oxide (NO) donor, S-nitrosoglutathione (GSNO) on
the pathogenesis of 5-fluorouracil (5-FU)-induced oral mucositis and to analyze the
influences of 5-FU on the hamsters microflora. MATERIALS AND METHODS: Oral
mucositis was induced by two intraperitoneal (i.p) administrations of 5-FU on the first
and second days of the experiment (60 and 40 mg/kg, respectively) in male hamsters.
Groups received a gel containing GSNO (0.5, 2 or 10mM) 1 h before the injections of 5FU and daily until sacrifice, on the tenth day. Mucositis was evaluated and graded by
macroscopic and histopathological analyses and by myeloperoxidase (MPO) assay.
Changes in the oral flora was assessed by DNA-Checkerboard. RESULTS: GSNO local
application did not prevent oral ulcerative mucositis. We observed significant changes in
the oral flora of hamsters submitted to oral mucositis. CONCLUSION: GSNO did not
prevent mucosal damage and inflammation associated with 5-FU-induced oral
mucositis. We detected by DNA-Checkerboard changes in the oral flora of hamsters
submitted to 5-FU-induced oral mucositis.
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Abstract: T-cell acute lymphoblastic leukemia (T-ALL) and T-cell lymphoblastic
lymphoma (T-LBL) are malignant proliferations of T-cell precursors at different stages of
normal development. T-ALL and T-LBL are presently believed to represent two forms of
a single disease, the T-cell lymphoblastic leukemia/lymphoma (T-LLL). As T-LLL
lymphoblasts present similar characteristics of normal T-cell precursors, molecules
involved on the migration of these cells might also be associated with migration and
homing of T-ALL/LBL. In this context, the sphingosine-1-phosfate receptor 1 (S1P1), has
been described as essential for mouse thymocyte migration and thymic egress. We
evaluated the expression and role of S1P1 in four T-ALL cell lines (HPBALL, MOLT-4, CEM
e JURKAT) in response to its physiological ligand, the sphingosine-1-phophate (S1P). We
observed that HPB-ALL cells presented low expression levels of S1P1 mRNA, whereas
MOLT-4 and JURKAT had medium levels and CEM showed high levels of S1P1
expression. In functional migration assays, we observed that the migratory response of
the cells towards S1P was directly related with their expression levels of the receptor.
S1P induced the migration of the cell lines analyzed in different concentrations up to
100 nM and inhibited cell migration at higher concentrations (500-1000 nM). Moreover,
migratory responses were accompanied by the modulation of actin cytoskeleton. Pretreatment of the cells with W146 (S1P1 inhibitor) blocked S1P induced migration at
lower concentrations but induced migration towards S1P at high concentrations. Our
results suggest that interactions mediated by S1P/S1P1 can modulate cell migration of
T-LLL blasts similarly to their normal T-cell precursor counterparts.
Financial support: Fiocruz; CNPq; Capes; Faperj (Brazil)
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THE HUMAN METASTATIC MELANOMA CELL LINE, SKMEL147, PRESENTS A DIFFERENT
NUCLEOTIDE DEGRADATION PROFILE IN COMPARISON TO MELANOCYTES
Caroline Guerra Marangon1, Jéssica Miethicki da Silva Gonçalves 2, Juliano Domiraci
Paccez3, Luiz Zerbini4, Silvya Stuchi Maria Engler5 Andréia Buffon6, Márcia Rosângela
Wink7
BACKGOUND: Metastatic melanoma is the most aggressive skin cancer with a complex
etiology.
There is evidence of interaction between purinergic system and the
components of the MAPK (mitogen activated protein kinase) pathway in tumor
development in various tissues, including melanoma. AIMS: This study evaluate the
expression of ectonucleotidases and the enzymatic activity of degradation of
extracellular nucleotides on the surface of melanoma cell with oncogenic mutation, in
comparison with the melanocytes. METHODS: SKMEL147 (N-ras mutated) and the
melanocytes were grown to confluence and the expression of NTPDases was analyzed
by Real-time PCR. For the determination of enzymatic activity, intact cells were
incubated in the presence of nucleotides ATP, ADP and AMP and the inorganic
phosphate released was measured colorimetrically using the malachite green reagent.
This Project was approved by the Ethics Committee of UFCSPA (1056/10). RESULTS: The
incubation time chosen from time curse curves for SKMEL147 was 10min for ATP, ADP
and 20min for AMP, for melanocytes was 30min for all nucleotides. The specific
activities of SKMEL147 and melanocytes for ATP, ADP, AMP were 16.02; 2.3; 1.23 and
0.89; 0.87; 1.02 nmolPi/min/mg, respectively. The relative amount of Entpd2 mRNA,
was higher among the other ectonucleotidases, with 70% for SKMEL147 when
compared to melanocytes. CONCLUSION: These data suggest that the extracellular ATP
can be available to sustain important vital functions in the skin and that the hydrolysis of
nucleotides by NTPD2 may represent relevant functions in melanoma tumor progression
associated with MAPK via. This studied was supported by CNPq, CAPES, PROAP-UFCSPA.
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Enterolobium contortisiliquum Trypsin Inhibitor (EcTI), a plant proteinase inhibitor,
decreases in Vitro cell adhesion and invasion by inhibition of Src-FAK Signaling
Pathways.
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Highly incident gastric cancer leads to metastasis and consequent mortality. Metastasis,
the invasive cell migration, is a process in which the extracellular matrix plays a role as
substrate wherein the cells move and also it is a physical barrier to the cells. An
important role in these processes is played by proteinases which are directly related to
neoplasias, since they interfere in cell migration and cellular proliferation. In this work,
using gastric cancer cellular line Hs746T, we studied the effect of EcTI, the serine
proteinase inhibitor isolated from Enterolobium contortisiliquum, on the adhesion,
migration, and invasion of gastric cancer cells. EcTI showed no effect on the
proliferation of gastric cancer cells or fibroblasts but inhibited the adhesion, migration
and cell invasion of gastric cancer cells; however, EcTI had no effect upon the adhesion
of fibroblasts. EcTI was shown to decrease the expression and disrupt the cellular
organization of molecules involved in the formation and maturation of invadopodia,
such as integrin β1, cortactin, N-WASP protein, and MMP-2. Moreover, gastric cancer
cells treated with EcTI presented a significant decrease in intracellular phosphorylated
Src and FAK, integrin-dependent cell signaling components. Together, these results
indicate that EcTI inhibits the invasion of gastric cancer cells through alterations in
integrin-dependent cell signaling pathways.
Supported by: CAPES, FAPESP, FADA/FAP, CNPq.
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Expression of HPSE1 by prostate cell lines and its contribution to tumor
microenvironment
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Xenographic tumor growth using LNCaP prostate cancer cell line in immune
competent mice.
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Prostate cancer is responsible for a great number of non- accidental deaths among men,
especially with aging. During prostate tumor growth and metastasis process, the
extracellular matrix is remodeled by cancer cells in order to offer a better
microenvironment for their survival. The degradation of the basal lamina components is
a critical step among the multiple events that drives to metastasis. Cancer cells degrade
these components using a variety of enzymes such as heparanase-1 (HPSE1) and matrix
metalloproteinases (MMPs). HPSE1 is an endoglycosidase that cleaves heparan sulfate
(HS) chains; its overexpression is related to tumor growth, metastasis potential and
reduced post-surgical survival. In this study the expression of HPSE1 in three cancer cells
lines (PC3, LNCaP and DU145) in contrast with the non-tumoral epithelial cell line RWPE1 was evaluated. At the same time, BalbC/nude mice were injected subcutaneously in
the dorsum with 1.5x106 cells in culture medium to evaluate HPSE1 expression in the
tumor mass. Tumor growth was monitored twice per week; tissue collection was
performed when tumor reached at least 250mm3 for morphological, immunostaining
and molecular analysis. HPSE1 was expressed in all cell lines but markedly by PC3 cell
line. PC3 was the only cell line that formed a compact tumor with a linear growth.
HPSE1 expression was highly present in this tumor where angiogenesis processes could
also be observed by positive CD31 immunostaining. These preliminary results reflect
that HPSE1 is an important molecule for tumor microenvironment formation and
survival.
Ethical Approval (CEEA/IB/UNICAMP): 1271-1

In order to understand metastasis mechanisms of prostate cancer (PC), many different
animal models (AM) have been proposed. Most of them include the use of
physiologically or genetically modified animals such as transgenic or immune deficient
mice for xenografts and orthografts. Although these AM are valuable source of
information about pathophysiology and invasive capacity of PC, somehow they fail to
mimic the whole in vivo situation. In this study, the capability of tumor growth and
dissemination of different PC cell lines through a xenographic model in immune
competent mice was evaluated. For this, twenty C57BL/6 mice were injected
subcutaneously in the dorsum with PC cell lines LNCaP, PC-3 and DU-145, and one
control cell line RWPE-1 at a concentration of 2x106 in Culture Medium:Matrigel. Mice
were euthanized with ketamine and xylazine overdose at 3 and 5 weeks after injection.
The collected tissue was processed for morphological analysis in historesin. Mice
injected with PC-3, DU-145 and RWPE-1 cell lines, did not show any macroscopically or
microscopically evidence of tumor growth at both periods of tissue collection. On the
other hand, LNCaP cell line developed expanded, infiltrative, non-encapsulated, highly
cellular and vascularized subcutaneous tumors with abundant mast cells and
inflammatory infiltrates restrained to the tumor periphery. Size and infiltration to skin
and muscle seemed to increase with time. In this preliminary model, LNCaP cell line
showed capacity for tumor formation, growth and infiltration in immune competent
mice. Further evaluation of protein expression and molecular profiling of the tumor is
being carried out.
Ethical Approval (CEEA/IB/UNICAMP): 1271-1
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FUCAN B FROM BROWN SEAWEED SPATOGLOSSUM SCHRÖEDERI AFFECTS VIABILITY
OF DIFFERENT CANCER CELL LINEAGES AND INHIBITS ANGIOGENESIS
Leonardo Thiago Duarte Barreto Nobre1,2; Arthur Anthunes Jácome Vidal1; Jailma
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B140
Survivin and XIAP expression modulation is associated to docetaxel-induced cell death
in breast cancer cells

1

Background: Resistance to chemotherapy is a barrier for the successful treatment of
breast cancer. Survivin and XIAP (X-linked inhibitor of apoptosis protein) are
antiapoptotic proteins whose overexpression is associated with chemoresistance in
breast cancer. Survivin and XIAP influence in docetaxel resistance, a chemotherapeutic
agent used to treat breast cancer, remains to be investigated.
Aim: This work aimed to evaluate XIAP and Survivin role in docetaxel resistance in a
breast cancer cell line, MCF7.
Methods: The MTT assay was used to evaluate cell viability after exposure to different
docetaxel concentrations for 24, 48 and 72h. The cell cycle profile was determined
through DNA content analysis by flow cytometry. Annexin V/PI assay was performed to
evaluate induction of cell death after docetaxel treatment. Apoptosis was assessed
through caspases-7 and –9 activation by Western blotting. Changes in protein levels
were analyzed by Western blotting. Data analysis was done using the t student test
(p<0.05).
Results: Docetaxel inhibited cell viability in a time-dependent manner. It induced DNA
fragmentation after cell exposure to 3nM and G2/M arrest at 50 and 100nM for 24 and
48h, indicating that the drug has dose-dependent cytotoxic effects. We also observed
that docetaxel induced 11% and 20% cell death in 24 and 48h, respectively. Compared
to untreated cells, we could observe reduced Survivin and XIAP expression concurrently
with decreased procaspases levels in a 48-hour exposure to docetaxel.
Conclusion: The association between XIAP and Survivin modulation and docetaxelinduced cell death in breast cancer cells suggests that these proteins might play a role in
docetaxel resistance.
Research support: INCT, CNPq, FAPERJ e Ministério da Saúde.
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leo.dnobre@gmail.com; +55-11-87035466. Correspondent author: hugo@cb.ufrn.br;
+55-84-32153416.
Fucan is a term used to denominate sulfated L-Fucose rich polysaccharides. The main
natural sources of fucans are the brown seaweeds. Several biological/pharmacological
activities were already described to fucans as anticoagulant, antioxidant, antithrombotic
and antiproliferative effect. In this work we used one fucan obtained from brown
seaweed Spatoglossum schröederi named Fucan B (FucB) which had its structure
characterized in previous works. FucB cytotoxicity was determined using the MTT assay
after culturing different cell lines for 24h. Tumor-cell (Panc-1; PC-3; HeLa; Hep-G2; and
MDA-MB435S) viability inhibition ranged from 8.0 to 30% at fucan concentrations of
0.05–1 mg/mL, whereas MG-63 viability displayed inhibition of 55% at 0.1 mg/mL of
fucan. Facs analysis revealed that FucB increase anexine-V positive MG-63 cells.
However, FucB (0.05–1 mg/mL) did not affect rabbit endothelial cells (RAEC) viability.
Thus, it was tested in the capillary-like tube formation on reconstituted basement
membrane assay. In this test FucB inhibited the formation of capillary-like structures in
dose-dependent way (25 -100 µg/mL). The data showed that FucB affects tumor cell
viability directly and inhibits the angiogenesis at new sites which indicates that FucB has
great potential as a chemotherapeutic drug useful in cancer treatment.
This work was supported by CNPq, FAPESP and CAPES.
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Abstract
Photodynamic Therapy (PDT) is a treatment that has been considered an effective
therapeutic method for various types of neoplastic and non-neoplastic diseases. A
photosensitizer (FS) is administered and activated by light, which causes its reaction
with oxygen in the cells, resulting in the formation of reactive oxygen species (ROS) and
subsequent cell death. Oxidative stress activated by PDT induced the expression of
various heat shock proteins (HSP). In this work, we studied the involvement of HSP in
cell culture DU-145 (human prostate adenocarcinoma) after treatment with different
photosensitizers: one group treated with Photosan® and a second with ALA®. The
selected groups were irradiated with a diode laser (wavelength of 685 nm, 35 MW, 4.5
J/cm2, 30 mW/cm2). Then the cells were incubated for a period of 24 h and 48 h, with
fluorescence microscopy analysis. The cells were labeled with anti-HSP70 and antiHSP90, followed by staining with a conjugated secondary antibody (FITC or TRITC).
Groups with ALA® and Photosan® after PDT showed the presence of HSP70 protein and
an increase of the same protein 48 h after PDT. For HSP90, a decrease was observed 48
h after PDT. Cells, when subjected to PDT with the respective photosensitizers, suffer
from oxidative stress, causing increased expression of both HSP proteins. This suggests
an attempt by the cells to protect themselves from physiological changes, which when
absent may lead to cell death.
The project was financially supported by FAPESP.
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Many tumor suppressor proteins, as retinoblastoma (RB) and p53, control
cell cycle. p53 is mutated in most of human tumors. We demonstrated that mutation in
the Rb caspase-cleavage site (Rb-MI) protects intestinal epithelium from TNF-induced
cell death. Colon adenomas were generated using a carcinogen (AOM) and colonic
inflammation inducer (DSS) in Rb+/+ and RbMI/MI mice. In Rb+/+ tumors, there were cells
showing accumulation of inactivated hyperphosphorylated Rb (ppRb) or nuclear Betacatenin. Nuclear Beta-catenin accumulation is expected in colon tumors and stimulates
proliferation. These results suggest that intra-tumoral cellular diversity appears in early
stages as begins adenomas. A theory in which a limited number of cells, cancer stem
cells (CSCs), are capable of initiating a heterogeneous tumor has been proposed. Here,
we aimed to evaluate the heterogeneity of ppRB versus nuclear Beta-catenin in colon
tumors using AOM-DSS protocol in Rb+/+, Rb MI/MI and p53 +/- mice (which develops
preferentially adenocarcinoma under AOM-DSS protocol) (DAHEICB 042). CSCs markers
CD133, CD166, and LgR5 were used to localize these cells.
Using RT-PCR we showed that tumors from AOM/DSS mice had an
elevated expression of CD166 compared to controls tissues. In contrast we found that
+/+
MI/MI
Rb , Rb
tumors had an elevated expression of CD133 comparing with p53+/tumors. Immunohistochemistry will evaluate ppRB and Beta-catenin co-expression with
CSCs markers.
Preliminary results suggest that p53+/- tumors have an increased CD166
and a decreased CD133 expression. We also question if Beta-catenin and ppRB
populations are either heterogeneous for CSCs markers, so we could better understand
tumor development.
Financial Support: FAPERJ, CNPq, FAF/ONCO and CAPES.
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Background: Breast cancer is the most frequent cancer affecting women. Two human
luminal breast cancer cell lines T47D and MCF-7 are used as experimental models for
breast cancer studies. The proteomic profiles of each of these cell lines were established
but the comparison of their differential protein expression is under investigation. Using
2D-PAGE mass spectrometry approach, Aka et al. (2012) reported differences at the
proteomic expression profile for these two cell lines. Aims: Identify, quantify and
compare the differential protein expression profile of T47D and MCF-7 cell lines using a
more accurate approach, label free mass spectrometry. Methods: Tryptic peptides from
total protein cell extract were analyzed on a 1-D reversed-phase chromatography
coupled to a Synapt HDMS mass spectrometer (Waters, Farmington, MI, USA). The mass
spectra were acquired on LC-MSE scanning mode. For spectra processing a ProteinLynx
v.2.5.1 and Scaffold v.3.3.3 proteome software were used. Results: We identified 1374
proteins: MCF-7 cells presented 354 unique proteins whereas 409 unique proteins
where found in T47D cells. The MSE analysis according to ProteinLynx resulted in 605
differentially expressed proteins. Expression Data evaluation by Scaffold enabled the
identification of 184 non-redundant differentially expressed proteins between MCF-7
and T47D cell lines, which presented 16 and 28 unique proteins for MCF-7 and T47D
cells, respectively. Conclusion: The strategy applied in our study enable a more accurate
quantification of the proteins. Moreover, a greater number of differentially expressed
proteins were observed giving a broader view on the differences between these cell
lines.
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Abstract
Photodynamic therapy (PDT) involves the activation of light in the presence of molecular
oxygen, using photosensitizers to generate reactive oxygen species that induce
numerous cellular responses including cell death. The water-soluble phthalocyanines
have no cytotoxicity, although no genotoxic effects are known, for example, micronuclei
formation. The purpose of this study was to evaluate the genotoxicity of PDT
with Chloro-aluminum phthalocyanine (AlClPc) and Aluminum chloride phthalocyanine
(AlPHCl) on HEp-2 (human laryngeal carcinoma) and CHO-K1 (Chinese hamster ovary)
cells, which were incubated with AlPc (10 micromolar) and AlPHCL (5 micromolar) and
subjected to irradiation using diode laser (wavelength 685nm, 35MW, 4.5 J/cm2
30mW/cm2). Then the cells were stained 24 and 48 h after therapy: DAPI for viewing
micronuclei, Acridine Orange and Ethidium Bromide, for characterization of cell death,
and the MTT assay performed to assess cell viability. The cell death found in the groups
undergoing PDT was mostly by apoptosis, showing fragmented cells with highly
condensed nuclei. The cell viability of non-tumor cells (CHO-K1) did not exceed 50% 24 h
after treatment. HEp-2 cells showed greater viability because this type of tumor has
greater resistance to apoptosis, and 48 h after treatment the viability of HEp-2 cells was
reduced. The incidence of micronuclei was low in all treatment groups, indicating that
AlClPc and AlPHCL do not have significant genotoxic effects on both cell lines.
The project was supported by CNPq and FAPESP.
Keywords: Photodynamic Therapy. Phthalocyanines. Genotoxicity. Micronucleus.
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AGAINST TUMOR CELLS.

B146
Anti-tumoral and anti-angiogenic effects of FucSulf-I, a sulfated fucan from
Lytechinus variegatus

INTRODUCTION
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Cancer is an ailment that affects about 200 types of cells. Many difficulties concerning
treatment are observed, specially, drug resistance, toxicity, and low specificity.
Medicinal plants constitute the main source of new pharmaceuticals and healthcare.
The objective of present study is to test the effect of the total extract of Dieffenbachia
picta Schott (Araceae) on tumor and not tumor cells
MATERIAL AND METHODS
Preparation of D. picta total extract
D. picta fresh leaves was ground and submitted to heating under pressure, with distilled
water as solvent. After extraction this material was kept at 4°C, and later centrifuged
and the supernatant submitted to lyophilization.
Cell line and cell culture
Were used tumor cells line - HeLa, 4C11, HCT-116, MDA-MB-231 and MCF-7, PC3 and
non-tumorigenic MCF-10A and Vero.
Cell growth effect
To evaluate the antiproliferative effect of D. picta, the cells was seeded 24h before the
treatment with the total extract (500µg/mL). After 24, 48 and 72h the cells were
analyzed by AlamarBlue and quantified by total cells counted in 50 random fields (x100).

Recent studies suggest that sulfated polysaccharides can modulate cell proliferation by
binding to growth factors such as EGF, FGF and VEGF. These carbohydrates may also
inhibit angiogenesis, thus contributing to reduce tumor growth. In this work, we
investigated the effect of a sulfated polysaccharide isolated from the sea urchin
Lytechinus variegatus (FucSulf-I), in the proliferation of different tumor cell lines and
analyzed the intracellular signaling pathways involved in this process. Since tumor
vascularization is required for tumor growth, we also evaluated the effect of FucSulf-I in
angiogenesis. Using MTT assay, we verified that FucSulf-I inhibited the proliferation of
B-16 murine melanoma cell line, and human prostate cancer cell lines, DU-145 and PC-3,
in a range from 20 to 50%. We also analyzed tumor growth in vivo, after subcutaneous
injection of B-16 cells in C57/BL6 mice. After 19 days of daily treatment with FucSulf-I,
tumor volume was reduced about 50%. Since Akt and ERK play a pivotal role in cell
survival and proliferation, we investigated if FucSulf-I could modulate the activation of
these proteins in tumor cells, using western blotting analysis. We observed that ERK and
AKT were differentially regulated in DU-145 and PC-3 prostate cells. By performing the
matrigel in vitro assay, we observed that FucSulf-I strongly inhibited endothelial cell
tubulogenesis. We also found that this polysaccharide is able to directly bind to VEGF,
suggesting that the anti-tumor and anti-angiogenic effect of FucSulf-I can be partially
due to its ability to bind to VEGF, thus preventing growth factor signaling.
FAPERJ/CNPq/CAPES.
vivimignone@gmail.com

RESULTS
We observe that the aqueous extract of D. picta had antiproliferative effect in three
type tumor cells HeLa, 4C11, inhibiting 20% and 50% respectively and MDA-MB-231
inhibiting 20% only 24 hours. While in non-tumor cell the inhibitory effect began only
72 hours, inhibiting 40% of cells compared with control.
CONCLUSION
The data presented in this paper suggest the aqueous extract of D. picta has the
potential to inhibit the growth of mammalian cells, and its action is more significative in
tumor cells then non-tumor cells and was show that extract had specific
anitproliferative effect in some tumor cells. The compounds present in this extract can
be further used to help in cancer treatment. Financial support: FAPEMIG
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A purplish pigment isolated from Chromobacterium violaceum, named violacein, has
been studied as it demonstrates the ability to induce cell cycle arrest and apoptosis in
colorectal tumor cells. Proteoglycans (PG) are known to play important roles in cellular
processes, such as cell proliferation, adhesion and migration by interfering with a variety
of cellular signaling pathways. Effects of violacein on glycosaminoglycans (GAG) and PG
profiles were studied in the Caco-2 and HCT116 colorectal cancer cell lines. Both cell
lines were treated for 48 hours with violacein at concentrations that represent the IC 50,
corresponding to 1.8 and 1.5 μM for HCT116 and Caco-2, respectively. GAG were
identified by specific enzymatic digestion after metabolically labeling PG with [ 35S]sulfate. Whereas an increase in the level of chondroitin sulfate (CS) in the conditioned
medium occurred in HCT116 cultures, a decrease in the secretion to the extracellular
matrix of this GAG was observed in Caco-2 cells after treatment. Synthesis of heparan
sulfate in HCT116 was increased in the cellular fraction and in the conditioned medium
after violacein exposition, while in Caco-2 cells this GAG was decreased with violacein
treatment. All mammal syndecans gene expression was analysed by qPCR. A decrease in
the expression of syndecan 1 and 2 was found in HCT116 cells after treatment and,
interestingly, a 6-fold increase in syndecan 4 expression was observed in this condition.
These data indicate that violacein affects PG and GAG metabolism in both cell lines. In
addition, they suggest alterations in HCT116 cell adhesion process after violacein
exposition.

B. articulata is a brazillian native plant with biologicals actions such as antioxidant and
anti-inflamatory. Considering the severity and high occurrence of breast and cervical
cancer, in his study we verified the viability these cancer cells after the treatment with
different fractions and concentrations of B. articulata extracts. Human tumor cell lines
of cervical cancer (SiHa), breast cancer (MCF7) and a non-cancer cell line of
immortalized human keratinocyte (HaCaT), were grown in Dulbecco’s modified Eagle’s
medium (DMEM)/10% fetal bovine serum and maintained in 5% CO2 at 37°C. Cell lines
were seeded in 24 and 96-well plates at densities of 20000 and 2000cells/well. Wells
containing the fractions of extracts (dichloromethane, ethyl acetate, n-butanol, aqueous
and crude) at 100-1000 ug/mL and controls (DMEM and DMSO) were subjected to MTT
(5 mg/mL), LDH assay and cell count using trypan blue 24 and 48 hours after treatment.
We observed that different concentrations of the fractions from tested extracts
significantly inhibited the viability of tumor cells after 24 hours (24-80% for SiHa and 2090% for MCF7) and 48 hours of incubation (20-90% for SiHa and 25-90% for MCF7), but
not in the non-cancer line. Moreover, the cell count result with trypan blue was
consisted with the MTT assay. Meanwhile In the results with LDH activity, the used
fraction had an inhibition of 30-75% in relation to triton x-100, indicating a death
mediated mainly by apoptosis. These results can contributes to the generation of
alternative therapies for human breast and cervical cancer. Funding support: CNPq,
FAPERGS.
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Lung cancer remains the most lethal malignant disease worldwide. Approximately 80%
of the cases are non-small cell lung cancer (NSCLC). Previously we demonstrated that
NSCLC aggressiveness is associated with intracellular oxidative imbalance, since the
treatment with the antioxidant enzyme catalase (CAT) (1000 U/mL) inhibit cellular
proliferation in human NSCLC A549 cells, showing a cytostatic effect. CAT washout
restored cellular proliferative rate similar to control A549 cells. Moreover, CAT
treatment decreased endogenous antioxidant potential and this effect was also
reverted when the enzyme was withdrawn. NFkappaB is a major transcription factor
associated with tumor progression that responds to oxidative stress, influencing cell
survival and drug resistance. Thus, the previously described modification in the redox
metabolism may be associated with a change in the NFkappaB activity, which could
contribute to tumor’s aggressiveness. Therefore, this study aimed to evaluate the status
of NFkappaB activity in terms of redox imbalance that favor NSCLC aggressiveness and
to establish the relationship between cellular redox potential and resistance/sensitivity
to chemotherapy. For this purpose, CAT-treated cells were exposed to different
chemotherapeutic agents to establish the role of cellular redox state in response to
treatment by SRB assay (sulforodamina B). Since NFkappaB most common form is the
p65/p50 heterodimer and when activated the complex translocates from cytoplasm to
the nucleus, p65 immunocontent in both compartments were assessed. We found a
correlation between NFkappaB activation status and drug resistance in CAT-treated
cells. This way, the interference in tumor redox homeostasis may provide potential
adjuvant therapeutic role in NSCLC management.
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BACKGROUND: Evidence has shown that only a minority of cancer cells have stem
properties. Cancer high tumorigenic cells (CHTC) are responsible for tumor
maintenance and growth. The presence of CHTC antigens can be evidenced in some
human tumors by phenotypic analysis through immunostaining. CD44 and ALDH1 cell
markers are currently used to identify CHTC in solid tumors.
AIMS: To identify CHTC by means of immunostaining (ALDH1+ /CD44+) in three
different areas of head and neck primary squamous cell carcinomas: tumor center,
invasive tumor front and non-tumor epithelium.
METHODS: Non-tumor epithelium was classified in dysplastic and non-dysplastic. Tumor
histological grading was categorized in: low risk, moderate risk and high risk. The
immunolabeled cells were grading negative (˂5%) or positive (˃5%).
RESULTS: No statistical relationship between CD44/ALDH1 immunostaining and tumor
morphological grading was found. There was a positive correlation between ALDH1 +,
tumor size and lymph node compromise at non-tumor epithelium and invasive front.
The 18 months of follow up showed high level of metastasis on ALDH+ non-tumor
epithelium.
CONLUSION: No correlation with clinical parameters was observed. ALDH1 staining in
both tumor areas and non-tumor epithelia was positively correlated with clinical
parameters. The results suggest that positive immunostaining for ALDH1 can identify
more aggressive tumors, as well as it may be a predictive method of disturbance in nontumor epithelium.
Conflict of interest statement: None declared.
Supported by CAPES and FAPERGS.
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Background: There are four endogenous inhibitors of metaloproteinases (TIMPs) known
and the TIMP-2 have a special importance due its relationship with MMP-2 and MT1MMP which are involved in several processes including the tumor invasion. Despite that
in the tumor colon their function is still to be determined with more accuracy.
Aims: The aim was to determinate the tissue expression of TIMP-2 in large intestine of
rats injected with the tumorugenic drug azoxymethano (dose 15mg/Kg w.b.). Groups of
3 rats were evaluated with 30 days, 3 and 5 months as well as the control group which
received only a saline injection. After rats death a medium fragment of intestine was
fixed in 4% paraformaldehyde, dehydrated and included in paraffin. Longitudinal
sections of 5μm were obtained for immunohistochemical using the monoclonal
antibody anti-TIMP-2 (1:500 – Millipore) and DAB (SIGMA) reaction. Afterwards the
sections were counterstained with hematoxiline and were observed to visual analyses.
To control the immunological reaction the antibody was omitted in some sections.
Results:TIMP-2 was detected with a strong marking in the surface epithelium and
connective tissue beneath the epithelium. The glands showed an increase in the
expression between 30 days and 3 months and a reduction after 5 months compared to
control group.
Conclusion: TIMP-2 was more expressed in the first times of tumor induction at the
glands cells which are the drug target. This result suggests that expression increased of
TIMP-2 could be related to a inhibition of its target molecules related to tumoral
invasion as MT1-MMP and MMP-2.
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Background
Mitoxantrone (MXT) is a structural analogue of anthracyclines drugs such as Doxorubicin
(DOX), widely used in the treatment of different types of cancer. These compounds act
by inhibiting enzyme Topoisomerase II enzyme, causing lesions as single and double
strand breaks, DNA adducts, interstrand cross-links and also free radical release. Studies
with DOX show that proteins of the Nucleotide Excision Repair (NER) are involved in
removing lesions originated by this drug.
Aims
Evaluate NER contribution in MXT citotoxicity.
Methods
Normal and NER-deficient fibroblasts were treated with different doses of MXT. Cell
viability was assessed using Cell Proliferation Kit (XTT assay). The DNA damage index
was determined trough alkaline version of Comet assay and cell cycle profile was
measured by flow citometry (FACS Calibur).
Results and Conclusion
Data from XTT assay showed that the cell lines deficient in some NER proteins were
more sensitive to MXT than the proficient cell line. The MXT treatment induced an
increase in DNA damage index, in relation to the non-treated cells, however, no
significant differences were observed among different cell lines. Preliminary results of
cell cycle profile demonstrated that MXT leads to a cell accumulation in G1 phase in
normal cell line, while in NER-deficient cells there is an increase in S and G2/M phases.
Therefore, these results indicate that nucleotide excision repair machinery is required
for removal of lesions induced by mitoxantrone. This project was approved by UFCSPA’s
ethical comitee.
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Background: Ectonucleotidases has been described as important enzymes in some
pathologies, as cancer. Aims: The objective of this study was to characterize the
enzymatic activity and the expression of the NTPDases and ecto-5’-nucleotidase in
human cervical cancer cells (HeLa, SiHa and C33A). Methods: Cells were seeded in 24well plates (2×104 cells/well) and maintained in 5% CO2 at 37 °C, after reaching
confluence these cells were used to determine the ectonucleotidase activities
(hydrolysis of ATP, ADP and AMP), being measured the amount of inorganic phosphate
liberated. The pattern of extracellular ATP metabolism in cancer cells was evaluated by
HPLC analysis. The expression of these enzymes was determined by RT-PCR and Real
Time PCR. Results: The results demonstrate that ATP, ADP and AMP hydrolysis activities
are linear up to 40 min of incubation for all cell lines, and the activity of hydrolysis was
cation dependent. The HPLC analysis demonstrated that these cells hydrolyze
extracellular ATP, leading to the transient formation of ADP in the medium that was
hydrolyzed to AMP, but with accumulation of adenosine only in SiHa line cells. RT-PCR
and Real Time PCR demonstrated a great expression of NTPDases 5 and 6, and CD73
mRNA in all lines. Conclusion: Considering that these enzymes have an important
catalytic activity, controlling the purinergic nucleotide concentrations in tumors, the
ectonucleotidases presence in cervical carcinoma cells can be important to regulate the
levels of extracellular adenine nucleotides, limiting its effect. Moreover, this mechanism
could be used as future prognostics targets in cervical cancer. Funding support:
Propesq/UFRGS, FAPERGS, CNPq.
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Gliomas are highly malignant and the patients use to have unsatisfactory answers to the
treatment, occurring recidive of the disease in most cases. Medulloblastomas are the
most common brain tumor in childhood and despite of recent advances, new
therapeutic alternatives are necessary. Glutamate is the main excitatory
neurotransmitter of the central nervous system (CNS), it participates of the
proliferation, migration and survival regulation of the neural progenitors during the
development. Glutamate activates N-methyl-D-aspartate receptor (NMDAR) acting like a
tumor growth factor and glutamate-secreting glioma cells have advantage in tumor
progression, suggesting NMDAR antagonists can be an alternative strategy in the
treatment of patients with CNS tumors.
This work aimed to verify the NMDAR subunits expression (NMDAR1,
NMDAR2A and NMDAR2B) by Reverse Transcriptase–Polymerase Chain Reaction (RTPCR). It also was investigated the effects of NMDAR antagonists (MK-801 and AP-5) on
the CNS tumor cells proliferation of gliomas (U-87 MG, U-251, U-138 MG) and
medulloblastomas (Daoy e D283) by Thiazolyl Blue Tetrazolium Bromide (MTT) assay.
All the cell lines showed mRNA expression of the NMDAR2A and
NMDAR2B subunits. However, only U-251 and D283 presented mRNA expression of the
NMDAR1 subunit. The NMDAR antagonist MK-801 (Dizolcipine) decreased the cell
viability of glioma (U-87 MG, U-251) and medulloblastomas (D283) tumors.
Modulation of NMDAR has been proposed as an alternative target in the
CNS tumors treatment. Investigate its role in the survival of the tumor cells can bring
new alternative and adjuvant therapies for these tumors.
Funding Support: CNPq, INCT-TM, SOAD, HCPA, ICI-RS.
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Background: Clinical trials started to evaluate if Arsenic Trioxide (ATO) could be an
alternative treatment for advanced phases of Chronic Myeloid Leukemia (CML).
However, several CML cell lines that express the Multiple Drug Resistance (MDR)
phenotype are cross-resistant to ATO. Besides that, clinical trials that established ATO
for the treatment of Acute Promyelocytic Leukemia (APL) reported resistant patients.
Therefore, these findings suggest a restraint in this novel treatment with ATO.
Aims: We inquired if this ATO resistance in advanced CML cell lines is due to the activity
of ABC transporters, which is closely related to the MDR phenotype.
Methods: Some parameters of CML cell line K562 and its MDR counterparts Lucena-1
and FEPS were evaluated in the presence of ATO. Viability was measured by MTT and
corroborated with Annexin-V and Propidium Iodide. While the expression of ABCB1
protein, a member of ABC transporters, was measured by Flow Cytometry.
Results: FEPS did not suffer from ATO cytotoxic effect and the IC 50 at 96h for Lucena-1
was 3.37 micromolar, while for K562 was 0.906 micromolar. Thus, FEPS and Lucena-1,
both expressing the MDR phenotype were more resistant to ATO than K562. When the
expression of ABCB1 protein was measured in these cell lines, a relation between ABCB1
quantity and ATO resistance was observed. Corroborating this, Verapamil, an ABCB1
inhibitor, treatment increased the ATO cytotoxic effect in Lucena-1.
Conclusion: Data suggest that ABCB1 protein could be responsible for ATO resistance in
CML cell lines.
Funding Support: CNPq, Fundação do Câncer
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Background: Recently, has been shown that autophagy is involved in the
adaptation of cancer cells exposed to nutrient depletion in the tumor
microenvironment. Several chemotherapeutic drugs are also able to initiate
autophagy. However, the physiological relevance of autophagy is still
controversial. Autophagy can be induced as a cytoprotective mechanism or as a
pro-death mechanism blocking tumor progression.
Aims: The aim of this study was to evaluate the role of autophagy induced by
oxaliplatin, an alkylating agent, in HCT116 colorectal cancer cells treated in low
(2.5 mM) and high (25 mM) glucose concentrations.
Methods: Cell viability was determined by MTT assay in HCT116 cells treated
with oxaliplatin in low and high glucose concentrations. Next, autophagy
induction was evaluated by acridine orange staining and analyzed by FACS. To
confirm the results, we evaluated the LC3 expression by western blot and the
punctuated staining of cells expressing GFP-LC3. Autophagy was inhibited using
3-methyladenine and apoptotic cells were measured by Annexin V/propidium
iodide staining.
Results: Cells treated in low glucose concentration were significantly more
resistant to oxaliplatin than cells treated in high glucose. Oxaliplatin was able to
induce autophagic vacuoles and LC3 expression most prominently in low glucose
concentration. Inhibiting autophagy, cells treated in low glucose showed increase
in apoptosis.
Conclusions: These data show that autophagy contribute to the resistance of
oxaliplatin in cancer cells exposed to low glucose concentration. The use of
inhibitors of autophagy is a promising therapeutic strategy to enhance the effects
of chemotherapy.
Funding support: CAPES, CNPq, Pronex (10/0044-3), FAPERGS
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Background: Several cell processes such as intracellular signaling, proliferation,
apoptosis and migration are altered in tumor progression. The observed changes may
result from the modification of the adhesive properties of the tumoral cells. Integrins
are surface receptors that are fundamental for these processes. A strategy to prevent
metastasis considers the blockage of one or more stages of these processes by
specifically blocking the integrin interaction to its cognate ligand by disintegrins.
Disintegrins are small molecules derived from Viperidae snakes that bind with high
affinity to different integrins. Aim: To test if an RGD disintegrin (ATN) could block key
events in the breast cancer process such as proliferation, adhesion and migration.
Methods: Adhesion Assay: MDA-MB-231 cells labelled with CMFDA were incubated
with/without disintegrin, added to fibronectin-coated wells and allowed to adhere.
Afterwards, the adhered cells were lysed and fluorescence was read. For proliferation
assay, cells were seeded in 96 wells plates and then, ATN was added in the wells for 2448 hours. Cells were fixed, labelled with Violet Cristal and read at 540 nm. Cell migration
was measured by the wound healing assay. The scratch was made using a pipet tip.
Serum-free medium was added with or without disintegrin, and the resulting cell
migration was observed. Photos were taken at time zero and 24 hours later.Results:
MDA-MB-231 cell proliferation was inhibited by ATN only at 1000 nM. At 100 and 1000
nM, an inhibitory effect of 50 and 80%, respectively, occurred during the migration of
MDA-MB-231, while the inhibitory effect in adhesion of these cells, by ATN, was
observed only with 100 nM. Conclusion: Our results show that some key metastasis
events can be efficiently blocked by RGD integrins, suggesting that ATN may be an
important tool to study cellular mechanisms. Funding: CNPq, Capes and Fapesp.
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Introduction: Like other cancers, melanoma arises by the accumulation of mutations in
genes crucial for proliferation, differentiation and cell death. Therefore, substances that
act in these areas are potential therapeutic agents. There are reports that nifedipine
enhances anti-tumor capacity of cisplatin in breast cancer.
Aims: So we decided to check the effect of the combination of nifedipine and cisplatin
in metastatic melanoma cells.
Methods: We treated B16F10 murine cells that are very metastatic nifedipine and
cisplatin. The results were quantified by MTT assay based on cell viability.
Results: Our group observed that the association enhances the action of cisplatin. The
verification at different times and with different concentrations of the
drugs showed that the longer the cells interacting with the combination of
drugs increased mortality rate (20-50 percent).
Conclusion: These preliminary results demonstrate the efficacy of the combination. In
future experiments will reveal the real potential of this action.
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Despite early detection, some breast cancer patients relapse within five years.
Identification of biomarkers of poor prognosis may improve survival rates. Cells with the
phenotype CD44+CD24-/lo were proposed to be breast cancer stem cells (CSC). However,
recent data suggest that epithelial-mesenchymal transition (EMT) generates cells with
CSC characteristics. Tissue factor (TF), a protein that initiates blood clotting, has been
recognized as a marker of tumor progression. Our goal is to investigate the expression
and function of TF in breast cancer cell lines correlating with CD44 and CD24 molecules
and invasive behavior. MDA-MB-231 cells were CD24- and showed a Basal and invasive
phenotype. MCF-7 cells were CD24+ and showed a Luminal and noninvasive phenotype.
Interestingly, we identified two subpopulations, CD44+CD24-/lo and CD44-CD24+, in T47D cell line that is classified as Luminal. These subpopulations were selected and the
phenotype remained stable in vitro. Analysis of morphology and invasive capacity in a
three-dimensional culture model of bone marrow spheroids showed a direct correlation
with the phenotype. The procoagulant potential was evaluated and it was associated
with invasiveness, TF expression and activity. Cell lines with the Basal/CTC phenotype
(MDA-MB-231 and T-47DCD44+CD24-/lo) were procoagulant and positives for TF while
cells with Luminal phenotype (MCF-7 and T-47DCD44-CD24+) exhibited low or
undetectable levels of TF and were not able to initiate blood clotting. Since TF levels
were distinct between cells with higher or lower aggressivity, FT regulation may be
associated with tumor progression through CSC and EMT events in breast cancer.
Financial Support: CAPES, CNPq and FAPERJ.
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Background: Acute Lymphoblastic Leukemia (ALL) is characterized by a severe defect in
maturation that leads to the accumulation of immature cells in the body, mainly in
blood and bone marrow. In adults, ALL represents 20% of all acute leukemias and
unlike the child, in which treatment is very effective, the cure rate is around 35% of the
cases. Thus, the studies try to identify clinical and laboratory markers capable
of assessing the prognosis of patients and improve outcomes. Currently, gene fusions
can be identified at the time of diagnosis, with prognostic value and impact on
therapeutic decision. Objectives: This study investigated the occurrence of the BCR-ABL
p190 and p210 rearrangements in adults with ALL and possible associations with the
phenotypic expression and prognosis. Methods: We studied 30 patients of both sexes,
aged 18, admitted in Hemope Foundation from January 2005 to March 2011. The
clinical and laboratory data were obtained from medical charts of the patients and the
method employed to identify the molecular rearrangements was the RT-PCR
(Polymerase Chain Reaction - Reverse Transcriptase) using specific primers. Results: At
diagnosis, the median age was 34 years old, with a predominance of males (60%) and
the average following values: hemoglobin (9 g\dL), WBC (109 x109/L), platelets (69
x109/L) and blasts in peripheral blood (64%). The predominant immunophenotype was B
lineage (77%). The BCR-ABL p210 and p190 rearrangements were detected in 11 (37%)
patients, including double positives cases. The overall survival of the patients was 27%
with poor prognosis for the BCR-ABL positive cases (9%), compared with negative cases
(37%). Conclusion: These results confirm the high frequency of BCR-ABL rearrangements
and the high mortality among adult ALL patients.
Key words: acute lymphoblastic leukemia, adults, BCR-ABL, prognosis.
Ethical approval – The project was approved by the ethics committee and research
institution (Foundation Hemope) inder number 17/2010
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Considering the importance of plants as sources of new drugs, we are searching for
active compounds derived from plants as prototypes to new anticancer therapies.
Baccharis trimera (Less.) DC. (Asteraceae), popularly known as “carqueja”, is used in folk
medicine for digestive and liver diseases. In relation to its chemical composition it is
reported the presence of flavones, flavonols and diterpenes. Pharmacological studies
demonstrated several activities as anti-inflammatory and antioxidant. The effect of
extracts and isolated compounds from B. trimera were evaluated in death cell and cell
proliferation in tumor cell cultures. Aerial parts of B. trimera were extracted to obtain
the crude ethanol extract and six other extracts (dichloromethane, ethyl acetate,
butanol, aqueous, terpene and phenolic coumponds). All extracts are under
characterization by chemical assays and HPLC. Cervical carcinoma cells (SiHa) ATCC were
incubated with B. trimera samples (100 to 1.500 μg/mL). After 24 hours of incubation,
cells containing samples and controls were subjected to MTT, count cell and clonogenic
assays for cell viability analysis. LDH assay and DNA fragmentation were done. The
results were analyzed by ANOVA followed by Tukey. Extracts suppressed the colony
formation and inhibited the proliferation of SiHa cells in a dose-dependent manner.
These results, as far as we know, are reported for the first time. The inhibition of cancer
cell viability by Baccharis trimera may be used to the development of new prototypes to
treat uterine human cancer through medicinal chemistry studies. Acknowledgements:
CNPq, CAPES and FAPERGS/Brazil.

Epithelial ovarian cancer (CaOv) is one of the leading causes of death in gynecological
malignancies. Recently, it has been proposed a classification CaOv into two broad
groups (Types I and II) based on clinicopathological and molecular profiles. We have
investigated mutations in KRAS, BRAF, TP53, PI3K and EGFR genes, as well as XIAP, pAKT and EGFR expression, in a panel of ovarian cancer cell lines to tentatively classify
these into the above mentioned CaOv groups. Cell lines OVCAR-3, ES-2, TOV21G, MDAH2774 and A2780 were analyzed and Cisplatin (CDDp), Paclitaxel (PTX) or CDDp/PTX
sensitivity was determined by MTT assay and protein expression was analyzed either by
Western blot or immunocytochemistry. Besides confirming mutations previously
reported in KRAS, BRAF, TP53 and PI3K genes, we have characterized a wild type
genotype in EGFR and exon11 of BRAF. Cell lines did not express progesterone or
estrogen receptors, but were HER2 positive (TOV21G>OVCAR-3>2774>ES-2). We
observed a variable chemosensitivity to CDDp (A2780>TOV21G>OVCAR-3>ES-2>2774) or
to PTX (2774>ES-2>A2780>OVCAR-3>TOV21G), correlating to XIAP and p-Akt expression.
Treatment simulation of a cohort of patients using IC30 of both drugs did not improve
responses, except for OVCAR3, that displays moderate sensitivity to both drugs.
Therefore, we proposed a classification where ES-2, TOV21G and A2780 are Type 1 and
OVCAR-3 and MDAH-2774 are Type 2. As these cell lines represent a molecularly
heterogeneous group and display differential sensibility to cytotoxic agents, as observed
in CaOv patients, the new classification renders this patient-like model more suitable for
new therapy testing.
Financial Support: Fundação Ary Frauzino, FAPERJ, INCT-Câncer.
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Introduction: Canine mammary tumors are appropriate models for the study of cancer
biology (MOTTOLESE et al., 1994), since the biological behavior is similar to human
breast tumor (PELETEIRO, 1994).Aim: Evaluate cell proliferation in canine mammary
tumors. Methods: We selected 23 dogs suffering from malignant mammary tumors,
derived from the clinical and surgical service at Hospital Universitário de Medicina
Veterinária Professor Firmino Mársico Filho-UFF. After surgical excision, the mammary
tumor samples were collected, fixed in buffered formalin (24-48h) and submitted to
process histotechnical routine for histopathological evaluation. Classification of canine
mammary tumors (MISDORP et al., 1999), served as basis for forming three groups:
carcinomas, carcinossarcomas and carcinomas in mixed tumors. Immunohistochemistry
for PCNA primary antibody (dilution 1/400, clone PC10 Dako) was performed following
the streptavidin-biotin technique recommended by the manufacturer. Immunopositive
cells were counted in tumor area, according score of intensity: strongly, weakly and
non-labeled cells to PCNA antibody. Strongly labeled cells were considered positive.
Subsequently, the percentage of positive cells was obtained and classified into low
percentage, when less than 10 percent; intermediate, when between 10 and 30
percent; and high, greater than 30 percent. Results: Positive immunostaining showed
intensity variation in the different mammary tumor types. With regard to the
histological tumor types, it was observed higher percentage of immunostaining in
carcinomas in mixed tumors (30.22 percent) considered high, followed by
carcinossarcomas (28.56 percent) and carcinomas (26.41 percent) which were both
considered intermediate immunostained. Conclusion: The carcinoma in mixed tumor
was the tumor type that showed higher cell proliferation.
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Introduction: Canine mammary tumors are appropriate models for the study of cancer
biology (MOTTOLESE et al., 1994). Apoptosis is important in controlling cell population
and the loss of this mechanism confers a worse prognosis for tumors that become
resistant to programmed cell death (AMORIM, 2009). Aim: Evaluate the presence of
apoptosis in mammary carcinomas of female dogs. Methods: Nineteen paraffin blocks
containing samples of canine mammary carcinomas were selected from the file of the
Setor de Anatomia Patológica Veterinária-UFF. After, we performed histopathological
evaluation, based on the classification of canine mammary tumors (MISDORP et al.,
1999) that diagnosed: 5 solid carcinoma, 5 tubular carcinoma, 4 papillary cystic
carcinoma and 5 tubulo-papillary carcinoma. Immunohistochemistry for anti-cleaved
caspase-3 primary antibody (dilution 1/400, Clone Asp 17-Cell Signaling Technology) was
performed following the streptavidin-biotin technique recommended by the
manufacturer. Positive and negative cells were counted at the tumor site for the anticleaved caspase-3. Subsequently, the percentage of positive cells was obtained and
classified into low percentage, when less than 10 percent; intermediate, when between
10 and 30 percent; and high, greater than 30 percent. Results: Positive immunostaining
for anti-cleaved caspase-3 showed variations in intensity in some samples. With regard
to histological tumor types evaluated, there was a percentage immunostaining
intermediate: solid carcinomas (28.15 percent), tubular carcinoma (13.73 percent) and
tubulo-papillary carcinoma (14.66 percent). Low immunostaining was observed in the
papillary cystic carcinoma (9.58 percent). Conclusion: Apoptosis is present in mammary
carcinomas of female dogs and shows, in most cases, intermediate percentage of
apoptotic cells.
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Introduction: The pharmaceutical nanoparticle systems have been highlighted by
driving drugs into sites of action and acting as drug carriers, increasing the therapeutic
efficacy in many diseases, including cancer. In vitro eugenol treatment induces
antiproliferative and pro-apoptotic effects in melanoma cell lines. Nevertheless, the
effects of Acetyleugenol (AC) and Acetyleugenol Nanocapsules (NCAC) have not been
elucidated. Therefore, we investigated in vitro effects of NCAC in melanoma and
endothelial cell viability, adhesion and proliferation cell and NO production.
Methods: In vitro human humbilical vein endothelial cell lineage (HUVEC) and human
melanoma cell lineage (SK-Mel-28) were incubated with RPMI, DMSO, Nanocapsules
(NC), AC or NCAC. Cell viability was monitored by Annexin-V and PI by flow cytometer;
NO concentration was quantified by Griess reaction; clonogenic survival and cell
adherence were monitored by optical microscope or spectrophotometry, respectively.
Results: NCAC (100µM and 300µM), but not AC, treatment reduced the endothelial and
melanoma cell viability. AC (30 and 60µM) treatment reduced clonogenic survival in
endothelial and melanona cells and NC and NCAC (60µM) treatments specifically
reduced the clonogenic survival in melanoma cells. AC and NCAC (60µM) treatments
inhibited endothelial and melanoma adherence, but lower concentrations were
required to inhibit melanoma cell adherence. Both NC and NCAC (10, 30 and 60µM)
treatments increases the NO production by endothelial and melanoma cells, which was
not affected by AC.
Conclusion: Here we show that NCAC, reduces viability of melanoma cells, impairs
adherence, proliferation this cells and increases NO production, which may be
responsible, at least in part, on in vivo melanoma reduction, previously observed by our
group. Future investigations will be carried out to clarify the mechanisms involved in this
process.
Financial Support: CNPq, FAPESP (2010/ 19802-1).
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Ultraviolet light (UV) is a major carcinogenic agent to all skin cancers,
including melanoma. UVB genotoxicity is associated with the generation of pyrimidine
dimers. DNA repair systems, which are controlled by p53-dependent pathways, have a
pivotal role for the correction of these DNA lesions and therefore in the suppression of
the carcinogenic process. Here, we compared the cellular responses to UVB irradiation
in melanoma cells regarding their p53 status. The p53-deficient cell lines Skmel-28 were
more sensitive to effects of UVB exposure than wild type p53 cells Skmel-37, measured
by the number of hypodiploid cells and the clonal surviving fraction. P53-deficient cells
showed lower expression of DNA repair proteins (XPC and DDB-2) and accordingly, the
nucleotide excision repair pathway was less efficient. Both intrinsic and extrinsic
apoptotic pathways, as measured by activation of caspase 3/7 and 8 respectively, were
more activated in Skmel-28 than in Skmel-37. Inhibition of p53, using pifithrin in Skmel37, and genetic restoration of p53 activity in Skmel-38 confirmed the central role of p53dependent pathways in the response to UVB. UVB-exposed Skmel-28 produced larger
amounts of peroxide than Skmel-37. Peroxide production, however, seems part of a
cellular response related to cell survival, since catalase-treated cells were more sensitive
to the cytotoxic effects of UVB, regardless their p53 status. Exposure of cells to UVB is
followed by secretion of a paracrine cytotoxic factor, whose identity warrants further
investigation. Results reinforce the notion that attenuation of p53-dependent pathways
may be used to sensitize melanoma cells to specific cytotoxic agents.
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Prostate malignant tumors are a important health problem, related to high mortality
rates. Genetics and aging appear to play an important role in prostate cancer
development, but other factors may be involved. It is well known that neoplastic
invasiveness can be regulated by interactions with extracellular matrix and basement
membrane, which prominently expresses laminin. This molecule harbors cryptic sites
with important roles upon release by proteolytic enzymes. Basement membrane
proteolysis is a crucial step in tumor progression, and may involve laminin cleavage and
release of peptides influencing carcinoma behavior. Our Laboratory studies the effects
of laminin-derived peptides in tumor biology. Here we analyzed wheter AG73
(RKRLQVQLSIRT, alpha 1 chain) and C16 (KAFDITYVRLKF, gamma 1 chain) would induce
migration and invasion of a cell line (PC3) from human prostatic carcinoma, compared
to non-tumoral epithelial prostate cells (RWPE-1). Cells treated by scrambled peptides
(AG73SX and C16SX) served as controls. As non-peptide controls, cells were grown in
medium with either 10% or 0.5% fetal bovine serum. Both AG73 and C16 increased
migratory activity of PC3 cells compared to scrambled control peptides, as shown by
migration assays carried out in chemotaxis chambers. These peptides also stimulated
PC3 invasion in Boyden chambers coated with Matrigel. On the other hand, these
peptides neither affected migration rate nor stimulated invasive phenotype of RWPE-1
non-tumoral cells. Our preliminary results suggested that laminin peptides AG73 and
C16 increased migration and invasion of prostate cancer cells. Support: FAPESP
(09/16150-6, 09/17336-6). INFABiC is supported by FAPESP (2008/57906-3,
2009/54164-9) and CNPq (479074/2008-9).
This work did not involve direct manipulation of human beings or animals.
Adriane S. Siqueira (presenting author) - Tumor Biology Lab, Department of Cell and
Developmental Biology, Institute of Biomedical Sciences, University of Sao Paulo -Email:
adrianess@gmail.com
Taíze M. Augusto – Extracellular Matrix Lab, Department of Anatomy, Cell Biology,
Physiology and Biophysics, Institute of Biology, State University of Campinas
Hernandes F. Carvalho - Extracellular Matrix Lab, Department of Anatomy, Cell Biology,
Physiology and Biophysics, Institute of Biology, State University of Campinas
Ruy G. Jaeger (corresponding author) - Tumor Biology Lab, Department of Cell and
Developmental Biology, Institute of Biomedical Sciences, University of Sao Paulo -Email:
rgjaeger@usp.br

B169
Vascular endothelial growth factor 936C/T polymorphism in Brazilian patients with
oral squamous cell carcinoma (OSCC)
Júlia Sallaberry Pintoa, Fernanda Nedelb, Tiago Collaresc, Fabiana K. Seixasc, Sandra B.C
Tarquiniod
a
Undergraduate Student of Biotecnology, Federal University of Pelotas.Biotechnology
Unit, Technology Development Center, Federal University of Pelotas.Universidade
Federal de Pelotas, Centro de Desenvolvimento Tecnológico - CDTec /
Biotecnologia. Laboratório de Genômica FuncionalCampus Universitário 96010-900 Capão do Leão, RS - Brasil - Caixa-Postal: 354, Brazil
b
DDS, PhD student in Biotechnology, Biotechnology Unit, Technology Development
Center, Federal University of Pelotas.Universidade Federal de Pelotas, Centro de
Desenvolvimento Tecnológico - CDTec / Biotecnologia. Laboratório de Genômca
FuncionalCampus Universitário 96010-900 - Capão do Leão, RS - Brasil - Caixa-Postal:
354, Brazil.
c
PhD, Adjunct Professor, Biotechnology Unit, Technology Development Center, Federal
University of Pelotas.Universidade Federal de Pelotas, Centro de Desenvolvimento
Tecnológico - CDTec / Biotecnologia. Laboratório de Genômca FuncionalCampus
Universitário 96010-900 - Capão do Leão, RS - Brasil - Caixa-Postal: 354, Brazil.
d
DDS, PhD, Associate Professor, Department of Semiology and Clinics, Federal
University of Pelotas. Post-Graduate Program of Dentistry, Federal University of Pelotas,
Rua Gonçalves Chaves, 457–5oAndar, Pelotas, RS 96015-560, Brazil.
Squamous cell carcinomas (SCC) contributes for more than 90% of all malignant tumors
of the oral cavity. It is well known that during tumor development angiogenesis plays an
important role, where among allangiogenic factors the vascular endothelial growth
factor (VEGF) is the most studied one. However, some discrepancies in VEGF expression
and angiogenesis related to oral squamous cell carcinoma (OSCC) have been reported.
The possible explanation is that not necessarily VEGF in general but rather particular
VEGF gene polymorphisms could be altering VEGFs production or activity.Therefore, this
case-control study evaluated the frequency of 936C/T VEGF polymorphism in Brazilian
patients with OSCC (approved by Ethics Committee - UFPel). Buccal cells were collected
with cytological brushes directly from the patient’s lesion prior to biopsy. As control
group, oral cells were collected from a nonsmokers and nondrinking population. DNA
was extracted according to Puregene DNA Tissue Kits (Gentra). Polymorphism was
evaluated by polymerase chain reaction (PCR) followed by restriction fragment length
polymorphism (RFLP). From 24 cases histopathologicaly diagnosed as OSCC, the
subsequent genotype frequency was observed: 70.8% (C/C), 12.5% (C/T) and 16.7%
(T/T) (P=0.779). Twenty one patients from the control group showed the following
genotype prevalence: 76.2% (C/C), 14.3% (C/T) and 9.5% (T/T). In conclusion, there were
no statistically significant differences among the case and control group genotypes,
although the C/T genotype showed to be less frequent then T/T in the experimental
group, in opposition to the control group, in which C/T was the most prevalent
genotype, justifying the need of further studies.
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Breast cancer is the second most common cancer worldwide, accounting for
22% of new cases each year. During cancer progression, tumor cells interact
with surrounding microenvironment. Extracellular proteases are important
regulators of cell-extracellular matrix interactions. The secreted proteases
ADAMTSs (a disintegrin and metalloproteinase with thrombospondin motifs)
regulate extracellular matrix and influence tumor biology. This study aimed to
evaluate the role of ADAMTS-1 on breast tumor microenvironment. We also
addressed the role played by ADAMTS-1 in the relationship between cells of
tissue microenvironment (fibroblasts) and tumor cells in vitro. Co-culture assays
were carried out with non-tumoral fibroblasts and tumor breast cells (MDA-MB231) on presence of purified ADAMTS-1. Before co-culture, fibroblasts were
loaded with the vital green dye Calcein Cell Trace (Invitrogen). MDA-MB-231
cells were loaded with the vital red dye Calcein CellTrace (Invitrogen). In coculture, MDA-MB-231 cells were plated on top of a fibroblast monolayer. Medium
was then removed and replaced with medium supplemented by ADAMTS-1.
After 48 hours cells were fixed and analyzed by confocal microscopy. Results
showed formation of exosomes (vesicular structures) by breast tumor cells (red)
and adjacent fibroblast (green) in presence or absence of ADAMTS-1. Threedimensional reconstruction showed vesicles transferences between non-tumoral
fibroblasts and breast cancer cell. Vesicle quantification showed that ADAMTS-1
increased vesicles donated from fibroblasts to MDA-MB-231 cells. Conversely,
this protease induced a decrease in vesicles donated from tumor cells to
fibroblasts. Our preliminary results suggested that the stromal cell-tumor
relationship was altered in the presence of ADAMTS-1. Supported by FAPESP
(2010/07699-1 and 2011/09472-7).
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Background: Adenosine deaminase (ADA) is an enzyme involved with purinergic system
that hydrolyzes adenosine and regulates your extracellular levels. Changes in enzyme
activities of ecto-ADA has been observed in several types of cancer, mainly due to the
involvement of this protein with the immune system, facilitating the escape of tumor
cells from immune surveillance. Aims: The purpose of this study is to Investigate the
pattern of hydrolysis of the ecto-ADA in cultured of human cervical carcinoma cells.
Methods: Cell lines (SiHa, HeLa and C33A) were maintained in DMEM culture medium
supplemented with 10% fetal bovine serum at 37°C in 5% CO2 atmosphere. Cells were
seeded in 24 multiwell plates and allowed to grow to confluence for the enzymatic
assays. Results: We observed that the activity of ecto-ADA was linear up to 180 min for
all cervical cancer lines. In the evaluation of dependence on divalent cations the three
lineages of cervical cancer were similar. As expected, none of the three lines has
changed the pattern of hydrolysis after the addition of divalent cations, showing that
this enzyme does not require this type of cofactor for its optimal activity. The Km values
for SiHa, HeLa and C33a were respectively 153.2, 48.2 and 490.2 µM. The Vmax values for
SiHa, HeLa and C33a are 3.951, 0.488 and 9.86 nmol NH3 released/min/mg of protein
respectively. Conclusion: It is expected that the results of this study help in
understanding the mechanisms involved in cervical carcinogenesis allowing the
development of new biomarkers for this disease.
Funding support: CNPq, FAPERGS, PROPESq/UFRGS, and PPGCF/Brazil.
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ATL-1, A SYNTHETIC ANALOG OF 15-EPI-LIPOXIN A4, MODULATES KEY FUNCTION OF
TUMOR-ASSOCIATED MACROPHAGE: A POTENTIAL ANTI-TUMORAL TOOL
1
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The relationship between inflammatory response and cancer has been extensively
investigated. In the tumor microenvironment, M1 macrophages (pro-inflammatory)
acquire an anti-inflammatory and pro-tumor profile, now being known as tumorassociated macrophages (TAM), with a M2-like profile, exhibit low cytotoxic properties,
as NO and ROS production. Lipoxins (LX) are lipid mediators with anti-inflammatory and
pro-resolution activities in mononuclear cells, but its effects on TAM are not well
investigated. In this study, we investigated the effects of ATL-1, a synthetic analog of 15epi-lipoxin A4, in TAM.
Human macrophages were incubated with the conditioned medium of MV3, a human
melanoma lineage cell, to differentiate in TAM. The treatment with ATL-1 (10nM)
decrease CD200 expression, a characteristic marker of M2 macrophages. ATL-1 does not
alter TAM viability, as demonstrated by Trypan Blue exclusion and MTT assays. By
increase of iNOS/arginase ratio, ATL-1 (1-100nM) induced NO production. Also, ATL-1
triggers ROS production by TAM, which was inhibited in the presence of DPI, an NADPH
oxidase inhibitor, suggesting that lipoxin may restore the antitumoral activity of TAM
activating NADPH oxidase system. The recovery of TAM cytotoxic properties could
control tumor progression trough promotion of tumor cell apoptosis. We observed that
ATL-1 (10nM) reverts the TAM anti-apoptotic effect on MV3. Furthermore, ATL-1
inhibits endothelial cell tubulogenesis, a crucial step in angiogenesis process.
Our results suggest that lipoxin has inhibitory effect on the tumor progression
stimulated by TAM, inducing the shift from M2 to M1 profile, leading to tumor cell
apoptosis.
Supported by: CAPES, Faperj, CNPq, SR-2/UERJ.
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Dihydropyrimidine derivatives (DHPMs) were identified as potential
antitumor agents, since they target kinesin Eg5 in a specific and reversible way to
disrupt spindle organization leading to cell cycle arrest. The purpose of this study was to
identify DHPMs compounds with effective activity and to determine their anti-cancer
effects on MCF-7 breast cancer cells. The effects of thirty-seven DHPMs derivatives,
synthesized by Biginelli reaction, on MCF-7 and normal human fibroblasts were
evaluated by MTT assay. Mitotic spindle alterations caused by treatments were
analyzed by anti-alpha tubulin immunostaining and DHPMs effects on cell cycle were
investigated by flow cytometry. The cell death after DHPMs treatment was time and
dose-dependent and five derivatives showed high activity on MCF-7 with IC50 under
324M for 72h. Compounds 1a and 1b were found inducing severe alteration on
spindle organization, leading to monoastral spindle formation in more than 99%
of mitotic cells. Compounds 1d and 1e lead to monoastral spindle formation in 50% of
mitotic cells, and the compound 1c had a particular activity, in which treated cells
showed multiple micronuclei and entirety mitotic spindle disruption. The common
effect observed in all compounds treatments was the presence of cell population with
Sub-G1 DNA contents. This observation was more pronounced on cells treated with 1a
and 1b compounds. Our results suggest that 1a, 1b, 1d and 1e derivatives could be
acting as kinesin Eg5 inhibitors, leading to monoastral spindles formation, cell cycle
arrest and cell death. Additionally, 1c compound could cause cell death by a mitotic
catastrophe event.
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Background: Platinum compounds are widely used for chemotherapeutic treatment of
solid tumors. Colorectal cancer and lung cancer are solid tumors which show a
microenvironment with low vascularization and low levels of oxygen and nutrients.
Recently it is suggested that autophagy can contribute to the survival of tumor cells and
conduct to a resistance in chemotherapy.
Aims: The aim of this research was to analyze the cellular response of colorectal cancer
cells exposed to oxaliplatin treatment and lung cancer cells exposed to cisplatin
treatment, with low levels of glucose, providing a tumor microenvironmental condition.
Methods: Clonogenic assay was performed to evaluate the capacity of colonies
formation in different glucose concentrations. The citotoxicity caused by the platinum
drugs was analyzed through MTT assay. Immunofluorescence assay was performed to
evaluate autophagy induction and to estimate the expression of p53 protein.
Results: We found high cellular viability when cells were exposed to low concentrations
of glucose, showing resistance to this condition. However, we did not observe
autophagy induction. We found a relation between low glucose concentrations and the
expression of p53 protein when the colorectal cancer cells HCT116 wild type were
exposed to oxaliplatin. Furthermore, the p53 expression was higher in lung cancer cells
H460 exposed to cisplatin treatment.
Conclusion: Each type of tumor cell presents different responses when exposed to
platinum drugs in low glucose concentrations. Additional studies are being conducted to
elucidate the response of cancer cells exposed to low glucose availability and treated
with alkylating drugs.
Funding support: CNPq, FAPERGS, CAPES, PRONEX
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Abstract
The calcium-dependent phospholipid-binding protein AnexinA1 (ANXA1)
displays a lots of different functions including anti-inflammatory and anti-apoptotic
ones. During the last decade its down-regulation has been proposed as a marker of
tumor progression since several types of tumors in advanced stage revealed a decreased
expression of ANXA1. Nevertheless, nuclear localization of ANXA1 has been recently
associated with a poor prognosis in oral squamous carcinoma and gastric carcinoma.
The discrepancy between published data raised the hypothesis that ANXA1 could
display a pro- or anti-tumoral function depending on its localization. With this aim we
investigated whether cell proliferation rate could correlate with an increase of nuclear
localized ANXA1 by treating cells with a cell proliferation inducing drug. In this case we
chose the hormone estradiol that stimulates an estrogen-dependent breast cancer cell
line (MCF7). By acting via “estrogen receptor responsive elements” estradiol switcheson target genes expression resulting in increased proliferation and apoptosis inhibition.
For this reason we analyzed ANXA1 nuclear localization on MCF-7 cells upon 17-beta
estradiol treatment. By analyzing nucleus purified from a breast cancer cell line (MCF-7)
by flow cytometry we demonstrated that physiological concentrations of 17 beta
estradiol (1nM) are able to increase the amount of ANXA1 localized in the nucleus while
untreated cells do not display ANXA1 nuclear localization. This result supports the
possible pro-proliferative effect of nuclear-localized ANXA1 and suggests that 17 beta
estradiol induction of MCF-7 cells proliferation could depend on the promotion of
nuclear localization of ANXA1.
Financial support: CAPES, CNPq, FAPEMIG
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Malignant salivary gland tumors are associated with poor prognosis. Although the
reasons for the aggressiveness of theses tumors are unknown, the overexpression of
growth factors may provide a growth advantage to neoplastic cells. FGF-2 is a growth
factor and its overexpression has been demonstrated in some human tumors. The
salivary duct carcinoma (SDC) is a rare salivary malignant neoplasm that has low survive
rate. On the other hand, pleomorphic adenoma (PA) is the most common salivary gland
tumor and has a good prognosis. The present study aims to evaluate the expression of
FGF-2 in these tumors. The immunohistochemical expression of FGF-2 (sc-79, Santa Cruz
Biotechinology, 1:200) was evaluated using the avidin-biotin-peroxidase method in eight
cases of PA and nine of SDC (Ethics Committee protocol140/10). The extent of staining
was scored as 1 if fewer than 25% of the neoplastic cells were positive; 2 if 25-75%, and
3 if more than 75% were positive. FGF-2 staining was intense in SDC cases (66% with
scores 2 and 3). In AP cases, 75% of the cases received score 1. In normal tissue adjacent
to the lesions, the staining was weak or absent. High expression of FGF-2 in malignant
cases and neoplastic areas compared to normal tissue suggest that this factor may be
important in the development of salivary gland tumors, especially in malignant types.
Support: CNPq ; Fapemig

B177
Analysis of the effect of cyclooxygenase on the expression and activity of Multiple Drug
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Paulo.
Introduction: The highly malignant tumour glioblastoma multiforme is difficult to cure
because of its resistance to chemotherapy. A well-established cause of multidrug
resistance(MDR) involves the increased expression of members of the ATP binding
cassette (ABC) transporter superfamily, many of which transport chemotherapeutic
compounds from cells. The possible relationship between cyclooxygenase (COX) and
MDR proteins (MDRPs) has been studied in several cancers and in some there is a
positive relationship. The present study aimed to analyse the possible relationship
between COX-1 e COX-2 and the expression of MDRPs in glioma. The following ABC
transporters were studied: MDR1, MRP1, MRP2, MRP3, MRP4, MRP5 and MRP6.
Methods: The human glioma cell lines A172, T98G, U87MG, U138MG and U251MG
were used. The cells were analysed by PCR to verify the mRNA expression of COX-1 and
COX-2. After determining the expression of COX-1 and COX-2 the cell lines U251MG and
U138MG were used in further studies as the cell line U138MG expressed low levels of
COX-1 (SC-560) or COX-2 (NS-398) inhibitors the expression of MDR and MRPs1-6 was
also determined.
Results and Discussion: The results showed constitutive expression of COX-2 in U138MG
and U251MG cells, as well as the expression of all the MDRPs studied (MDR1 and
MRPs1-6). However, U138MG, which expressed low levels of COX-1, expressed very low
levels of MDR1, Inhibition of COX-1 and 2 caused a decrease in the expression of several
MDRPs including MDR1, MRP1 and MRP4 in both cell lines. It is possible that the
reduction in prostaglandin production may be linked to decreased MDRP expression
since they are substrates for MDRPs including MDR1, MRP2 and MRP4. The mechanism
behind these changes is currently under investigation in our laboratory.
Financial Support: FAPESP
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The cell “secretome” - referred to as set of molecules secreted or shed
from the surface of living cells - has emerged as an attractive subproteome for discovery
of candidate biomarkers and drug targets for cancer treatment. Proteins of secretome
play a key role in cell signaling, communication and migration, therefore understanding
this language could increase our knowledge on the molecular mechanisms of cancer. In
this study, we performed the secretome/sheddome analysis using LC-MS/MS strategy
on the conditioned media of six cell lines originated from normal (HEK and HaCaT cells),
carcinoma (A431 and SCC-9) and melanoma (A2058 and SK-MEL-28) tissues. The
proteomics analysis of the six conditioned media allowed the identification of 2,574
proteins, in which 997 proteins showed statistical difference in the expression profile
(p<0.05). To select the most promising biomarkers, two statistical models, Support
Vector Machine (SVM) and Partial Least Squares-Discriminant Analysis (PLS-DA),
indicated 39 and 51 potential candidates, respectively, especially proteoglycans and
extracellular matrix proteins, with cell-dependent expression. Western blot was
performed to validate some candidates and the biological characteristics among the cell
lines were also compared by cell adhesion essay, zymography and ADAM17 cleavage in
a HB-EGF shedding cell model, which clearly showed different capacity of cell adhesion
and protease activity. Since these events directly reflect the cancer invasiveness and
malignancy ability, the secretome analysis can envisage secreted or shed proteins
responsible to modulate the tumor development.
Keys words: secretome, cancer, mass spectrometry, biomarker
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Glioblastoma Multiforme (GBM) is a neoplasm of the central nervous system (CNS),
characterized by a high proliferative and migratory capacity. Tumor development leads
to extracellular matrix (ECM) remodeling, changing the microenvironment and
facilitating the migration of these cells. Eicosanoids are important lipid molecules in
carcinogenesis, and their synthesis often correlates with the degree of tumor
development. Prostaglandins are eicosanoids involved in the stimulation of
angiogenesis, cell adhesion and cell proliferation. This study is aimed to evaluate the
expression of several ECM molecules involved in migration after altering the
concentration of prostaglandins, using human glioma cell lines as an in vitro model. The
cell lines U87MG and U251MG were treated with PGE2 and Ibuprofen, for a
predetermined period of 48hs at concentrations of 10µM (PGE2) and 25µM (Ibuprofen).
The results after exogenous PGE2 treatment of the cells showed an increase of 47.4%
(U87MG) and 49.5% (U251MG) in cell number, presenting a significant difference when
compared with the controls of p<0.001. On the other hand, U87MG and U251MG cells
treated with ibuprofen showed a decrease in cell number of 37.5% and 39.4%,
respectively, with a significant difference when compared with the controls of p <0.001.
The RT-PCR reaction to analyze the gene expression of the ECM proteins laminin,
collagen type IV, fibronectin, vitronectin and integrins αv, α3, α5, β1 and β3 was
standardized using untreated cells. mRNA expression was confirmed for all of the
proteins analyzed.
Keywords: Glioblastoma Multiforme, extracellular matrix, eicosanoids.
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BACKGROUND: Acute promielocytic leukemia (APL) is an acute myeloid leukemia
subtype characterized by a differentiation arrest in myeloid cells at the promyelocyte
stage. These cells are found in the blood and bone marrow of leukemic patients. In most
cases APL is associated with the t(15;17)(q22;q21) and involves the retinoic acid alpha
gene (RARA) at the chromosome 17, which is translocated to the promielocytic leukemia
gene (PML) at the chromosome 15. PML-RARA (PR) expression is a key factor for the APL
origin. This leukemia is more frequent in the latin american population, representing
about 30% of all acute leukemia. The more immature leukemia stem cell population,
which is responsible for drug resistance and disease relapse, has not been identified for
APL so far. AIMS: The aim of this work was to identify and characterize these cells using
in vivo (xenotranplantation) and in vitro (gene expression analysis) models. METHODS:
In order to obtain APL leukemia Stem Cells (APLLSC), we identified the Hoechst 33342
side population compartment and sorted the cells using the FACS Aria cell sorter. These
cells were mixed with a 106 carrier population normal NOD/SCID mouse bone marrow
cells and intravenously injected into lethally irradiated NOD/SCID mice. For gene
expression analysis obtained cells were lysed in Qiagen RLT buffer and stored in liquid
nitrogen for posterior analysis. RESULTS: At this moment, cells from two patients could
be isolated and xenotransplanted. From patient one, two mice received 2 x 105 side
population cells together with 106 human peripheral blood mononuclear (HPBMC) mock
cells. The control group of 4 mice received 106 APL bulk cells from this patient together
with 106 (HPBMCs). From patient two 104 side population cells were injected with 105
NOD/SCID bone marrow cells as mock. As a control, 5 x 105 Bulk cells from patient two
and 5 x 105 NOD/SCID mock cells were injected into eight NOD/SCID mice. After a three
month follow-up, the bone marrow of transplanted mice was completely restored, but
we were not able to identify human APL cells by flow cytometry using specific (CD33,
CD34, CD38 and CD45). CONCLUSIONS: The absence of engraftment could be due to the
NK cell activity present in transplantated NOD/SCID mice. In order to improve cell
engraftment we intend to transplant NODSCID beta2 mice. These mice are reported to
be more suitable for critical xenograft models (11). In addition, previous injection of
anti-CD122 antibodies could be used in order to deplete receptor NK cells. To isolate
and identify the stem cell in APL is a challenging aim which should be followed using
suitable models and refined strategies.
Funding agency: FAPESP no 09/09437-7; Ethical Approval for animal and human
studies: no 092/2009 and HCRP no 4962/2009.
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The medulloblastomas (MB) are the embryonic neuroepithelial tumors that affect the
cerebellum, mainly children with 9 years old and the median survival of patients is 5
years. Ecto-5’NT/CD73 (CD73) is an enzyme that produces adenosine in the extracellular
medium and it expression have been described in different kind of tumors. Therefore,
the objective of this study was to investigate the involvement of the CD73 in MB human
cell lines. The ectonucleotidases activity in MB cell lines Daoy, ONS76 and D283 were
evaluated by Malaquite Green enzymatic assays and did not show significant values of
the hydrolysis of ATP and ADP nucleotides. Daoy cell line showed the highest AMPase
activity, followed by ONS76 and finally, D283 cell line with lowest activity. This
hydrolysis profile was the same to others monophosphonucleotides. Alcaline
phosphatase was unable to hydrolyze AMP in our assays conditions. The analysis of AMP
hydrolysis by HPLC showed that Daoy and ONS76 totally hydrolyzed AMP, Daoy with
parallel adenosine accumulation and ONS76 with inosine accumulation. On the other
hand, D283 cell line did not hydrolyze AMP. The RT-PCR, qPCR analysis and flow
cytometry assays showed that only Daoy and ONS76 express CD73. In conclusion, data
suggest that Daoy and ONS76 express the active CD73 in the cell membrane.
Additionally, D283 represent a metastatic cell line and Daoy and ONS76 represent a
primary MB cell line. Knowing that metastasis is shown as a bad prognosis in MB, the
expression of CD73 only in primary tumors may be related with a good prognosis.
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Background: Nitrocompounds posses many biological properties. Nitrofurantoin is a
antibiotic reduced by bacterial nitroreductases into highly reactive electrophilic
intermediates, which in turn attack bacterial ribosomal proteins. It also presents
antiproliferative activity against cancer cells. Aims: The purpose of the present work was
to evaluate the cytotoxic activity of new nitrofurantoin derivatives on cancer cells.
Methods: Firstly, the antiproliferative effect of 5 compounds, MNFT, MN01, M5A, M8A,
M9A were evaluated by MTT on HL-60 (pro-myelocytic leukemia), HT29 (colon
carcinoma), NCI H292 (lung carcinoma) and MCF-7 (breast carcinoma) human cell lines
after 72h of treatment, doxorubicin was used as standard. Then, the effect of the most
active compound on HL60 cell viability and on cell morphological alteration was
determined after 24 h by tripan blue exclusion test and giemsa-may-grunwald staining,
respectively. Results: Among the tested compounds, analog M8A displayed better
cytotoxic activities, with IC50 values ranging from 1.3 to 4.5 µg/mL. Tripan blue
exclusion test showed a reduction on HL60 viable cell number after 24 h treatment with
M8A at 12 µg/mL (64% inhibition) and at 6µg/mL (38% inhibition). Morphological
analysis of the cells treated with M8A at a concentration of 12 µg/mL and 6 µg/mL,
indicated features of apoptotic cells (reduction of cell volume, picnotic nucleous and
chromatolysis). Conclusion: The new derivatives of nitrofurantion were effective in
inhibiting tumor cell growth, emerging possibilities to continue with more specific
antitumor testing. Financial Support: CNPq, CAPES, UFPE.
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Action of photodynamic therapy in the expression of adhesion proteins
Carolina Genúncio da Cunha Menezes Costa, Karen Cristiane Martinez de Moraes,
Newton Soares da Silva, Cristina Pacheco Soares
Photodynamic therapy (PDT) is a treatment modality for application in both nonneoplasic and neoplasic diseases. PDT involves a light-sensitive compound
(photosensitizer), light and molecular oxygen. This procedure can lead to several
different cellular responses, including cellular death. Alteration in attachment of cancer
cells to the substratum and amongst each other are important consequences of
photodynamic treatment. PDT lead changes in the expression of cellular adhesion
structure and cytoskeleton integrity, key factors in the decrease of tumor metastatic
potential. HEp-2 cells were photosensitized with aluminum phthalocyanine
tetrasulfonate (AlPcS4) and zinc phthalocyanine (ZnPc) and 0 and 12 hours the proteins
β1 integrin and FAK were assayed using fluorescence microscopy and RT-PCR. After
irradiation, a group was stained with monoclonal antibodies anti- β1-integrin (2μg/mL1/1 hours), another group with anti-antibody E-cadherin and both incubated with antimouse fluorescein conjugate (1:1000) for 1 hour.
The cDNAs obtained from the cultures subjected to photodynamic therapy treatment
were amplified using the following primers: forward E-cadherin, 5'GATGGTGTGATTACAGTCAAAAGG; reverse, 5'-GTTGGATTTGATCTGAACCAGGTT, integrin
beta
forward,
5'-GGACAGTGTGTTTGTAGGAAGAGG;
reverse,
5'GCACTGAACAGATTCTTTATGCTC; FAK forward, 5'-TGCAAGTAAGGAAATACAGTTTGG,
reverse, 5'-CCACATACACACACCAAACATCATCCA. The AlPcS4 and ZnPc used in PDT do
not express β-integrin after 12h. The same was observed for FAK. We concluded that
the PDT can to reduce adhesion of HEp-2 cells, inhibiting the metastatic potential.
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Analisys genetic and microscopic of fibropapillomatosis in Chelonia mydas.
Samara Maftoum Costa, Carolina Genúncio da Cunha Menezes Costa, Cristina Pacheco
Soares.
Universidade do Vale do Paraíba/ Instituto de Pesquisa & Desenvolvimento (IP&D), Av.
Shishima Hifumi, 2911, Urbanova, São José dos Campos/ SP. (12)3947-1138.
sah.maftoum@hotmail.com
Fibropapillomatosis (FP) is a disease characterized by causing multiple tumors on the
epidermis, and affects mainly young and immature green turtles. These tumors can be
found in the eyes, neck, mouth, fins axillary and inguinal regions and read, which
demage their daily activities. In the last two decades, the high prevalence of FP has been
threatening other species. Some believe that a herpesvirus may be involved in the
pathogenesis of the disease, along with some co-factors such as pollution of the ocean
environment. The objective of this study was to characterize fibropapilomas acquired
from Chelonia myda. We used PCR methodology to determine the presence of
herpesvirus and a Scanning Electron Microscope for morphological studies of tissues
and quantification of metals. In order to obtain the image and quantification of metals
in the EDS, the samples through a dehydration process with acetone and HMDS. After
this process, the samples were metalized with gold. Among the five tumors analyzed,
only one was observed amplification of its viral genetic material. The images obtained
showed tumor tissues scaled and tissues with some irregularities, which could be due
to differences in morphology of the tumors. Analysis using EDS showed the presence of
the metals Zn, Cu, Fe, Cd, Ni and high levels of Mo, a metal highly toxic
to vertebrates, but due to lack of information about the metals it is difficult to
establish a relationship between environmental pollution and FP. This project was
approved by IBAMA and was funded by FAPESP.
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Modulation of endothelial cell adhesion and tubulogenesis in a model of glioma cells
silenced for tenascin-C (TN-C) expression
Fernandes, L. R; Monteiro, A.; Micocci, K.C.; Oliveira-da-Silva, A.; Alves, T. R.; Selistre-deAraujo, H.S.; Moura Neto, V.; Morandi, V.
Recently, our group showed that tenascin-C in extracellular matrices promotes the
selection of highly proliferative and tubulogenesis-defective endothelial cells (EC). To
adress the importance of TN-C in the matrix secreted by glioma cells, for the modulation
of the angiogenic phenotype of EC, we silenced TN-C expression in the U373-MG
astrocytoma cell line. U373-MG cells were transfected with either a siRNA directed
against messenger RNAs of TN-C or with scrambled siRNA. TN-C secretion was
quantified 120 hours post-transfection, by ELISA. We observed a 80-90% reduction in
TN-C in the tumor conditioned medium, which was also confirmed by western blotting.
Immobilized matrices secreted by both silenced cells or cells transfected with scrambled
siRNA for 72 hours were used in the subsequent experiments. ECs recovered the ability
to adhere on the matrix secreted by TN-C-silenced U373-MG cells, when compared to
cells plated on the matrix of non-silenced U373-MG. ECs incubated for 24 hours with the
matrix from TN-C-silenced U373-MG cells were also rescued from the tubulogenic
defect, and the extent of tube formation was comparable to the one achieved when ECs
were incubated with their autologous FN-rich matrix. Thus, TN-C presence in glioma
matrices, rather than insufficient levels of FN, seems to directly modulate the
angiogenic phenotype of endothelial cells, mainly through interference in cell adhesion
and morphogenesis. In the next steps, we intend to investigate the role of gliomaderived TN-C in the organization of tumor vessels in vivo, after implanting silenced cells
in mice brains.
FAPERJ/CNPq/CAPES/UERJ-SR2
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ROLE OF DERMCIDIN IN TOMORIGENESIS OF MELANOMAS
Beatriz Sangiuliano1, Marcela Perez1, Aline Cadurin1, Andrew Aguiar1, José Belizário1.
Department of Pharmacology, Institute of Biomedical Sciences, University of São Paulo,
São Paulo, Brazil. Av Lineu Prestes 1524 - CEP 05508-900 - São Paulo SP, Brazil.
Dermcidin (DCD) is a candidate oncogene localized at 12q13.1. It is produced by benign
melanocytic naevi and dark cells of eccrine sweat glands and proteolytic processed and
transported via sweat to the epidermal surface to act as peptide antibiotic, but it is not
induced under inflammation. We have been studying the role of DCD in melanoma
growth and survival by silencing DCD expression in human melanoma G361 cell line and
overexpression in murine melanoma B16 cell line. Down-regulation of DCD in G-361 cell
line significantly reduced cellular resistance to cytotoxic agents. Balb/c Nude mice
inoculated with 1x106 G-361 cells underwent a progressive increase in the tumor size
and body weight loss, whereas animals inoculated with G-361-IBC I melanoma cells
expressing DCD shRNA, we observed a significant difference in tumor volumes.
Moreover, administration of rabbit polyclonal antibody against DCD in mice bearing
G361 xenografts for four weeks delayed tumor growth. To examine tumor
heterogeneity we isolated by FACS cell sorting specific cancer-stem cell populations
based on cell size and enhanced tumorigenic capacity in Nude mice. In parallel, we are
employing the microarray and exome methodologies to define genes that are up- and
down-regulated, patterns of genetic modifications and gene mutation in specific
oncogenic pathways to evaluate the hypothesis that DCD control multiple oncogenic
stimuli (EGFR/HER2, C-MYC, PI3K/AKT/mTOR, VEGF, BRAF/RAS, etc). We will summarize
these results and highlight genetic and biological mechanisms suggesting that DCD
functions as tumor growth and cell survival factor.
Agência de Fomento: FAPESP, CNPq e CAPES
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ALKALINE PHOSPHATASE EXPRESSION IN INTESTINAL EPITHELIUM OF RATS INJECTED
WITH AZOXYMETHANE
Laís Costa Ayub1 , Jaime Ribeiro Freitas1, Kamila Caroline Camargo1, Pedro Duarte
Novaes2, Maria Albertina de Miranda Soares1, Cristina Lúcia Sant´Ana Costa Ayub1,
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Background: Certain molecules were reported as markers for diagnosis of tumors once
some of them can be specific of tissues as the alkaline phosphatase.
Aims: The aim was to determinate the expression of intestinal alkaline phosfatase in
small and large intestine of rats injected with the tumorugenic drug azoxymethano
(dose 15mg/kg w.b.). Groups of 3 rats were evaluated with 30 days, 3 and 5 months as
well as the control group which received only a saline injection. After rats death both a
duodenum and large intestine fragment were fixed in 4% paraformaldehyde,
dehydrated and included in paraffin. Semi-serial sections of 5µm were submitted to the
immunohistochemical method for Alkaline Phosphatase, using the Kit Alkaline
Phosphatase Magenta Immunohistochemical Substrate Solution – Sigma-Aldrich.
Results: The analysis showed in each time evaluated crypts with aberrant morphological
characteristics, like those found in early stages of carcinogenesis in the large intestinal
epithelium. The alkaline phosphatase was not expressed on large intestine. In the
duodenum the expression of alkaline phosphatase in the villus was higher 30 days and 5
months compared with 3 months and control.
Conclusion: The expression of alkaline phosphatase in the epithelium of small intestine
was not correlated to the progression of the tumor induction. These results suggest that
a care must be taken for use of alkaline phosphatase as a marker for the intestinal
tumor diagnostic.
CEUA-06/2011
Financial Support: Fundação Araucária
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Cytotoxic effects on oral squamous cell carcinoma (OSCC) induced by
extracts from the Aristolochia genus.
Nayara Matos1, Luiz A. Simeoni1, Nelson Alvarenga2, Esteban Ferro2,
Andrea B. Motoyama1,3
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Faculty of Health Sciences, University of Brasilia, Brazil
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Oral cancer ranks sixth among all types of the disease. Chemotherapy, radiotherapy and
surgery are current therapeutic options; however these are not fully efficient.
Functional and aesthetic sequels are frequent. In this scenario, it is crucial to find
therapeutic alternatives, including those derived from the flora. Our aim was to evaluate
the presence of cytotoxic activity of methanolic extracts from Aristolochia triangularis
and Aristolochia gibertii on oral squamous cell carcinoma cells. To assess dose- and
time- dependency, OSCC-3 cells were treated with the extracts at differing
concentrations, for 24h, 48h and 72h. Cell viability after treatment was assayed by
crystal violet staining. To determine the type of cell death (apoptosis vs necrosis), DNA
fragmentation was assessed by electrophoresis on agarose gel. Additionally, cell death
was investigated using annexin-V and propidium iodide (PI) in cytometry analyses. From
the dose-response curve, the IC50 for A. triangularis and A. gibertii extracts were
calculated to be 99 µg/ml and 115 µg/ml, respectively. Treatment with A. triangularis
resulted in an increase in cancer cell death over time, whereas the rate of cell death
remained unchanged for cells treated with A. gibertii. DNA fragmentation was observed
with both extracts, which suggests that cell death occurs via apoptosis. This result was
confirmed by cytometry analyses as well as the time-dependent response caused by
treatment with A. triangularis. Taken together, these results indicate the presence of
anticancer compounds in the genus Aristolochia and underline the potential of the
Brazilian flora to provide new therapeutic options for oral cancer.
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EVALUATION OF THE ROLE OF CISPLATIN AS SENSITIZER TO TRAIL IN BREAST CANCER
CELL LINES.
Alves-Monteiro, V.1, Ferreira, C.G.1, Sternberg, C.1, 1Coordenação de Pesquisa Clínica e
Incorporação Tecnológica, Instituto Nacional do Câncer, Rio de Janeiro/RJ.
Breast cancer (BC) is the most common cause of death in women in the world. Targeted
therapies are currently available for patients expressing either hormonal receptors or
HER2. In spite of the advances in therapy, many patients still progress after fisrt line or
have unmet clinical needs, like triple-negative patients. Therefore, we sought to
evaluate the cisplatin role in sensitizing MCF7 and MDA-MB-231 (from now on refereed
as MDA231) tumor cell lines to TRAIL-induced cell death.
Mutational analysis have shown that MCF7 bears a mutation in PI3KCA gene and
MDA231 presents mutations in Kras, BRAF and TP53 genes, likewise several BC
patients. Regarding hormone receptors (HR) and HER2 expression, MCF7 is HER2+ and
weakly positive for HR. MDA231 is HER2+ and HR-. To evaluate the sensitivity of these
cell tumor lines to chemotherapy, cells were treated with cisplatin for 48h, metabolic
activity was assessed by MTT and both lineages responded to cisplatin. Furthermore, we
observed that cisplatin was able to modulate the expression of death receptor family
members differentially in MCF7 and MDA231, inducing expression of DR5 and DR4,
respectively. Results of the combined treatment of cisplatin and TRAIL, an agonist of
DR4/DR5, suggests a synergistic effect in MDA231. These results suggest that DR4/5
agonists currently in pre-clinical or clinical development used together with cytotoxic
drugs could represent a putative novel therapeutic approach to BC.
Financial Support: Fundação Ary Frauzino, FAPERJ, INCT-Câncer.
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Investigation of antitumor activity of 1,3-thiazin-2,4-diones against melanoma cells
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Violacein Induces Specific Alterations in Proteoglycans Profile in Chronic Myeloid
Leukemias
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In recent years, there has been a concerned search for the discovery and development
of new selective antitumor agents, in order to avoid side effects, intrinsic and acquired
resistance of tumors to chemotherapy as well as lack of selectivity of conventional
drugs. The aim of this work was to evaluate the potential activity of eight synthetic
compounds obtained from 1,3-thiazin-2,4-diones, named from MF20 to MF27. The
compounds were added at growing concentrations in melanoma (B16F10) and non
tumoral (Vero) cell lines. The evaluation of cytotoxicity was performed by 3-(4,5dimethylthiazol-2-yl)-2,5-diphenyl-tetrazolium bromide (MTT) viability assay and the IC 50
was determined for each compound by the Hill plot. MF-20, -24, -25 and -26 showed a
more selective action (~twofold) to melanoma cells. The cell death was triggered by
apoptosis, witch was assessed by fluorescence microscopy using double staining
acridine orange/ethidium bromide and confirmed by flow cytometry analysis of cell
cycle and cellular membrane integrity assays. The compounds caused an increase in the
sub/G1 population corresponding to cell death by apoptosis. Also, none of the four
compounds disturbed the cellular membrane integrity, confirming that the compounds
do not trigger death by necrosis. When compared to a hemolytic drug paclitaxel, none
of the eight compounds induced hemolysis. In conclusion, MF-20, -24, -25 and -26
presented tumoral cytotoxicity by the increase of sub/G1 population at concentrations
lower than 50 micromolar and no apparent cytotoxicity to erythrocytes, indicating to be
an interesting group to investigate as alternative treatments for melanoma, due to the
relative selectivity to cancer cells.

Keywords: cytotoxicity, 1,3-thiazin-2,4-diones, melanoma, apoptosis.
Supported by: CAPES/CNPQ/FAPESC.
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Proteoglycans (PGs) are important molecules in bone marrow microenvironment in
functional processes. PGs are produced by hematopoietic and stromal cells and
participate in processes like recognition and binding of cytokines that interfere with cell
proliferation, differentiation and migration. Leukemic cells showed changes on
expression of PGs, this fact, depending on the growth factors might contribute to tumor
cell survival and drugs resistance. However is important evaluate the expression of
enzymes involved in their degradation, like heparanase (HPA), this enzyme in normal
hematopoietic cells contributes. In this work, the effect of the antileukemic agent
violacein, on gene expression of PGs and HPA from CML (K562 and its MDR-resistant
variant Lucena) cells were studied. Gene expression was assessed by qPRC after
violacein treatment and the activity of HPA was determined by Elisa-like. Syndecan 3
was observed low levels in both cells. Higher levels of syndecan 1 and 2, decorin and
biglycan were expressed by Lucena cells, more than in K562 cells, which have a higher
expression of syndecan 4. Violacein treatment increased expression of decorin and
biglycan in both cells but decreased the expression of syndecan 3, only Lucena were
decreased expression of syndecan 2. Lucena cells had more expressed of HPA I and II
than K562 cells after treatment with violacein the expression of these enzymes
increases, but its activity does not change between strains or after treatment cell.
Collectively, these data show that profiles of PGs in these cells were very different and
violacein affects differentially PGs metabolism in cells.
Keywords: violacein, leukemia, proteoglycans, antileukemic
Supported by: FAPESP, CNPq and CAPES
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DUAL ROLE OF TGF DURING COLORECTAL CANCER PROGRESSION
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Aim: Prostaglandin E2 (PGE2) is able to induce proliferation, motility and invasion and
the tumor growth factor beta (TGF-beta) plays a dual function either as promoter or
tumor suppressor and is also a epithelial-mesenchymal transition (EMT) inductor. In the
present study we analyze the association between PGE2 and TGF-beta on cell phenotype
changes and events associated with EMT. Methods: We used the HT-29 cell line derived
from colorectal adenocarcinoma and IEC-6 transduced with H-Ras oncogene (IEC-6
pbabe H-ras V12) and treatment with PGE2 (10 nM) and TGF-beta (5 ng/ml), alone or in
association. Cell proliferation, motility and invasion were monitored through MTT,
wound healing and matrigel chamber assays, respectively. The protein expression and
distribution were assessed by western blot and immunofluorescence. Colony formation
assays in a dependent and independent anchored system was also analyzed, and the
Wnt/beta-catenin pathway dependent Tcf-Lef by luciferase reporter gene. Results: We
found decreased of E-cadherin expression and increased vimentin expression, increased
colony formation and invasion in PGE2-treated HT-29 cell after 24 h. TGF-beta when
associated with PGE2, prevents these effects. IEC-6 H-ras cells treated with TGF-beta
alone presented an invasive behavior and activation of Wnt/beta-catenin pathway,
which was confirmed by GSK, beta-catenin and phospho-beta-catenin
immunolocalization. The treatments did not affect the proliferation and cell viability in
all cells. Conclusion: Our results show that TGF-beta present the dual function as it
abrogated the PGE2 effects in HT-29, but it appear contribute to tumor progression
acting in synergisms with Ras.
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Inhibition of melanoma cell migration by cinnamic acid: an in vitro study
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In Brazil, skin cancer comprises 25% of the malignant tumors and although melanomas
represent 4% of the skin malignant neoplasias, they are considered more severe due to
their potential to form metastasis. Phenolic acids have been studied because their
antitumor activities and low cytotoxicity. It was shown that treatment with cinnamic
acid derivatives decreased cell migration in many tumors. Many poliphenols have shown
an inhibitory effect over cell migration and invasion by interfering on expression or
activation of regulatory molecules. Thus, our work aimed to analyze the effects of
cinnamic acid (CA) on migration of two human cell lines: NGM, melanocytes derived
from blue nevus, and HT-144, melanoma derived cells. CA inhibited melanoma cells
growth compared to melanocytes according to MTT assay. The wound-healing assay
showed that the wound area decreased faster in the control groups. The effects were
more evident in melanoma cells and they were dependent on the CA concentration.
Time lapse to HT-144 cell line indicated cell migration inhibition after 24 hours of
treatment. These results were confirmed by transwell assay where we observed milder
effects in NGM cells. We verified that CA decreased the concentration of IRSp53 (a
protein that activates WAVE-2 complex, associated to mesenchymal migration) and
actin disorganization, mainly in HT-144 cells. We conclude that CA was efficient in
inhibiting cell migration and that its effects were predominant on melanoma cells. Once
CA decreased the concentrations of IRSp53, further studies could be designed to
understand the specific way of action of the drug on cell migration inhibition.
Supported by: FAPESP, CNPq and CAPES.
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Breast cancer is a hormone-dependent disease with a complex etiology and variable
clinical behavior. Breast cancer among women is the most common non-skin malignancy
and the leading cause of cancer deaths, each year contributing to about 22% of new
cases of cancer. In a previous study from our group, SPARC transcripts were identiﬁed as
a potential marker of docetaxel sensitivity in mammary epithelial cell lines. In some
types of cancers, the matricelular protein SPARC has been implicated in the regulation
of apoptosis may function as a tumor suppressor. The aim of this study is to evaluate
the involvement of SPARC in the tumorigenic process of the breast as well as in the
chemosensitivity. MCF-7 cells were transfected with the expression vector pCMV6SPARC or pCMV6-Neo (empty vector). Clone characterization was performed using real
time PCR, western blot and immunoﬂuorescence. To evaluate the effect of SPARC on
cell viability and proliferation the clones were exposed to variable concentrations of the
chemotherapeutic agent docetaxel and evaluated with flow cytometry, MTT and colony
formation assay. MCF-7 overexpressing SPARC exhibited an increased sensitivity to
docetaxel (1.9-fold) and loss in colony-forming potential compared to the parental or
control cells. Moreover, the exposure to docetaxel caused a significant accumulation of
cells in G0-G1 phase of cell cycle and increase hypodiploid population in MCF-7
overexpressing SPARC compared to control cells. Although preliminary, our results
indicate for the first time that SPARC expression has chemosensitizer properties in
breast cancer cells.
Supported by CNPq, FAPESP and CAPES.
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CHARACTERIZATION OF TUMOR STEM CELLS IN HUMAN GLIOBLASTOMA.
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Human tumors have been characterized to have subpopulations of cells that perform
asymmetric division that give rise to a cohort that is self-renewable and another that
initiate tumors. These subpopulations are tumor stem cells (CTT) and have been
identified in glioblastomas. In the present work we studied a tumoral cell line
established in our laboratory (GBM95) from a histologically characterized human
glioblastoma. When labeled by immunocytochemical markers, a subpopulation of this
lineage show astrocitic origin (labeled for GFAP) whereas other subpopulation is labeled
with Nestin, typical of precursors cell. This pattern of labeling led us to hypothesize the
presence of stem-like cells located within the total cell mass, that could be responsible
for maintaining the tumoral characteristics for a tumor cells subpopulation that keeps
the tumor. Our results were obtained from culture of GBM cells, of which we isolate a
cell subpopulation able to present self-renew as oncosfera and reproduce the formation
of tumor xenografts in the brains of mice by stereotaxy. These cells were characterized
by immunocytochemistry in locus after transplant, stem cell markers such as nestin, CD
133, SSEA4, TRA1-60, SOX1, SOX2 and Oct-3 / 4. The findings stem cells were also
characterized by electrophoresis followed by western blotting.This data suggests the
presence of precursor cells inside the human glioblastoma. However we cannot yet
conclude if this stem-cell property is an intrinsic characteristic of a certain
subpopulation or a temporary status driven by brain parenchyma.
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Background: The folate metabolic pathway, involved on the processes of DNA synthesis
and methylation, is associated with the individual susceptibility for several diseases,
including tumors. Aims: In this study we investigated three polymorphisms (TSER, SNP
TS5' and MTHFR 677C> T) in two genes related to the folate pathway, Thymidylate
synthase (TS) and Methylene-tetrahydrofolate reductase (MTHFR), and their possible
association with the risk of developing astrocytomas in the population of Pará state
(Brazil). Methods: Samples were collected at Ophir Loyola Hospital and all procedures
were previously approved by the Hospital’s Ethics Committee. We used 25 tumor
samples and 97 samples from patients without a history of tumor for control purposes.
The polymorphisms of TS gene were visualized in polyacrylamide gel, whereas the
MTHFR was done by direct sequencing. Results: There was no significant correlation
between TS gene polymorphisms and astrocytomas. However MTHFR CC genotype was
significantly associated (p = 0.038) with tumors with a high degree of malignancy. The
presence of at least one C allele also increases the risk of develop tumors in advanced
stage (p = 0.02). Although few studies evaluate the role of these polymorphisms in the
development of brain tumors, another study in a Brazilian population also observed a
protective effect of the TT genotype against astrocytomas. Moreover, they also did not
observed an association between the TS polymorphisms and this type of tumor.
Conclusions: Our results show a relationship between these polymorphisms and the
gliomagenesis, possibly resulted by the alteration of DNA repair and methylation status.
Financial Support: CNPq, CAPES, FAPESPA and UFPA.
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Medulloblastoma is the most common brain tumor of childhood. Emerging molecular
targets in this type of cancer include neuropeptide receptors. Members of the
mammalian bombesin receptor family, such as gastrin releasing peptide receptor
(GRPR) and neuromedin B receptor (NMBR), can play an important role in the growth
and differentiation of brain tumors. The present study aimed to examine the expression
of NMB and NMBR in human medulloblastoma cells and the influence of this peptide in
cellular proliferation. Moreover, since NMBR and GRPR share common signaling
pathways, an influence of this possible crosstalking in medulloblastoma cells
proliferation was investigated. The mRNA expression of NMBR and NMB was confirmed
by polymerase chain reaction using reverse transcriptase (RT-PCR) in human
medulloblastoma cells Daoy and D283. Cell proliferation, evaluated by MTT assay, was
not affected by treatment for 48 hours with NMB (10 – 10000 nM) or with antagonist of
the NMBR, BIM-23127 (10 – 10000 nM). The combination of NMBR antagonist (BIM23127) plus GRPR antagonist (RC-3095) did not affect the cell viability. The results
demonstrate the coexpression of NMB and NMBR in human medulloblastoma but
suggest that NMBR has no influence on proliferation of this tumor. Funding support:
CNPq, INCT-TM, SOAD, ICI-RS, HCPA.
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The role of mTOR in the cisplatin resistant phenotype in ovarian cancer lineage
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Background: Ovarian cancer (OVCA) is frequently associated to chemotherapy
resistance, a phenomenon possibly related to the PI3K/Akt/mTOR pathway.
Aims: We aimed to investigate the role of mTOR in OVCA chemoresistance to cisplatin.
Methods: Metabolic viability (CMV) of the cisplatin-resistant OVCA lineage, OVCAR3,
was assessed (MTT method) following pharmacological treatment to investigate the role
of: i) mTORC1 (EA1) - cisplatin (IC50 0.08mM), doxorubicin (IC50 0.02mM), paclitaxel (IC50
0.06nM), and rapamycin (IC50 0.02nM); ii) mTORC2 (EA2) – pre-treatment with
rapamycin 100 nM, followed by treatment with the drugs above; both in isolated and
combinatorial schemes. Modulation of MTOR expression by PKA, PKC, and PI3K
pathways was evaluated using qPCR. PrismaGraphPad version 5.1 was used for
statistical analysis.
Results: We had observed that OVCAR3 CMV was not influenced by cisplatin, paclitaxel
and rapamycin (CMV 95%, 100%, 100%, respectively), but by doxorubicin alone or in
combination with cisplatin (CMV 60%, and 31%, respectively) following the EA1
schemes. Interestingly, cisplatin sensitivity was partially recovered following the EA2
protocols (CMV 65%), which was statistically similar to the scheme cisplatin/doxorubicin
(EA2, CMV 60%). This suggests that OVCA cisplatin-resistant patients might benefit from
less toxic rapamycin-based chemotherapy. Finally, PKC suppresses MTOR transcription
by 4.42-fold.
Conclusion: Altogether, our data suggest that mTORC2, but not mTORC1, modulates
OVCA chemoresistance to cisplatin. We hypothesize that the inhibition of mTORC2
sensitizes resistant cells to cisplatin, leading to autophagy and apoptosis of cancer cells.
Funding: CAPES, FAPES, FACITEC
Taciane Ladislau - Laboratório de Biologia Celular e Molecular do Câncer Humano
Universidade Federal do Espírito Santo- Departamento de Ciências Farmacêuticastaciladislau@hotmail.com;Débora Silva- Laboratório de Biologia Celular e Molecular do deb.slv@hotmail.com; Klesia Pirola Madeira- Laboratório de Biologia Celular e
Molecular do Câncer Humano-Universidade Federal do Espírito Santokleopirola@yahoo.com.br; Renata Dalmaschio Daltoé- Laboratório de Biologia Celular e
Molecular do Câncer Humano- Universidade Federal do Espírito Santoredaltoe@yahoo.com.br; Alice Laschuk Herlinger- Laboratório de Biologia Celular e
Câncer Humano- Universidade Federal do Espírito Santo- alaschuk@gmail.com; Ian
Victor Silva- Laboratório de Biologia Celular do Envelhecimento- Universidade Federal
do Espírito Santo- iasilv@yahoo.com- Leticia Batista Azevedo Rangel- Laboratório de
Biologia Celular e Molecular do Câncer Humano- Universidade Federal do Espírito Santolbarangel@yahoo.com

1

Department of Structural and Functional Biology, State University of Campinas,
Campinas, SP, Brazil, Tel.: +55 19 35216116, E-mail: ci.diamante@yahoo.com.br
2
State University of Paraná, Campus Paranagua, Paranagua, PR, Brazil
3
Department of Biochemistry, State University of Campinas, Campinas, SP, Brazil
The Walker 256 tumor (W256) was originated spontaneously in
the mammary gland of pregnant albino rats and resembles several types of cachetic
cancer due to this characteristic. Cachexia is the most frequent cause of death in cancer
patients.
Naringin
(NA) is a
flavonoid found
in citrus fruit with antiinflammatory, antioxidant and anticancer properties. This study describes an in vivo
Naringin therapeutic treatment of rats having W256, an experimental model of cancer
cachexia established in animals. Tumor (T) and tumor treated with Na (TNA) groups
were inoculated with tumor cells subcutaneously. The TNA and Na groups were
treated intraperitoneally (ip) with NA. The saline (S) and tumor (T) groups received
saline ip daily. After 50 days, animals were euthanized by cervical dislocation. The liver
was fixed in paraformaldehyde 4%, embedded in paraffin, sectioned and stained with
hematoxylin and eosin for histopathological and stereological analysis. The liver
morphology of the NA group was similar to the control. In the T group, hepatocytes
vacuolization, expanded sinusoids and inflammatory infiltrates were observed. In the
TNA group the same conditions were observed, but were less pronounced, compared to
the group T. The cytoplasm proportion decreased significantly in group T and remained
similar in the other groups. The nuclear proportion remained similar in all
groups. The sinusoidal proportion increased significantly only in the group T.
Kupffer cells significantly increased in groups T and TNA.These data suggested that, at
the present dose and treatment duration, NA afforded partial protection of the liver
against damage caused by W256.
Financial support FAPESP, CNPq and CAPES.
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Clinicopathological significance of ADAMTS-1 and versican in ovary cancer
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ADAMTS-1 (a disintegrin and metalloprotease with thrombospondin motifs) is a
member of the ADAMTS family of metalloproteases. This is a secreted protease known
to participate in biological processes such as inflammation, angiogenesis and
development of urogenital system. ADAMTS-1 has specific substrates such as modular
proteoglycans versican, aggrecan and brevican. Despite suggestive role of ADAMTS-1 in
tumor invasion and metastasis, effects played by this molecule in cancer progression are
still controversial. The objective of the study was to analyze ADAMTS-1 protein
expression in 48 human ovary tumors (10 benign, 9 borderline and 29 malignant) from
the files of the Department of Pathology, Hospital A. C. Camargo, Sao Paulo, Brazil.
Tumors were classified according to the WHO Histological Typing of Tumors of the
Breast and Female Genital Organs. Clinical stage was determined according to the UICC
TNM (tumor, nodes, metastasis) staging system. ADAMTS-1 expression was studied by
immunohistochemistry, using the Novolink polymer detection system. The same
method was carried out to assess the presence of ADAMTS-1 substrates versican and
aggregan in all tumors. Label differences were analyzed by measurements of stained
areas normalized per nuclei area. Expression of ADAMTS-1 in ovary malignant tumors
was significantly higher compared to other groups. No differences were found between
ADAMTS-1 expressions in borderline compared to benign tumors. Expression of
versican (ADAMTS-1 substrate) increased in malignant tumors compared to other
groups. No differences were found in Agreccan expression. Our preliminary results
suggested that expression of ADAMTS-1 and Versican might have important
clinicopathological significance in ovary cancer.
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Tumor progression creates a microenvironment that influences neighboring cell
plasticity, migration and invasion. Hence, tumors are reported to induce the formation
of a new capillary network from preexisting blood vessels (angiogenesis). This process
depends also on the production, by tumor cells, of growth factors. Adhesion to
extracellular matrix (ECM) is important to regulate endothelial cell survival, proliferation
and motility during angiogenesis. Integrins are the major protein adhesion molecules
responsible for cell-matrix interactions, transducing molecular signals from
microenvironment to regulate cell shape, survival and proliferation. However the
contribution of tumor matrix/endothelial cell interaction to tumor-associated
angiogenesis is poorly studied. In the present study, we evaluated the interactions
between tumor-ECM and endothelial cells and how these interactions may impact on
tumor-associated angiogenesis. For this, extracellular matrix was obtained from a
human melanoma cell line, MV3 and from a melanocyte cell line, NGM. The effects of
melanoma matrix on human endothelial cell line (HMEC1) were investigated by
immunocytochemistry and Western blotting. After 1 hr, Tumor-ECM modified actin
cytoskeleton dynamics and increased focal adhesion contacts, inducing stress fibers
formation on endothelial cells. Melanoma ECM induced an increase in the association of
PI3K with FAK and a rise in FAK expression on HMEC1 after 1 hr of incubation. Taken
together, these data suggest that tumor-derived extracellular matrix influences
endothelial cell functions through integrin recruitment.
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ABSTRACT
Background: As in humans, canine cancer is a multistep disease caused by multiple
alterations in genes that control cell growth and differentiation. In female canines,
mammary tumors are the most frequent observed, and several studies suggest that the
TP53 gene is one of the most deregulated during mammary carcinogenesis. However,
few studies analyzing the mutational status of the TP53 gene in mammary tumors of
bitches were done in Brazil, none in the North region. Aims: To evaluate the mutational
status of exons 5 and 7 of the TP53 gene in mammary tumors of canine females from
Belém, Pará, Brazil. Methods: DNA was obtained from neoplastic and non-neoplastic
samples collected from bitches that underwent mastectomy at UFRA’s Veterinary
Hospital followed by PCR and DNA sequencing. All procedures were approved by the
institutional Ethics Committee. Results: So far, we obtained partial sequences of 20
samples for each exon. For the exon 7, the mutational frequency was of 30% (3/10) for
tumoral and 20% (2/10) for non-tumoral samples, while for exon 5, we observed
alterations in 55.6% (5/9) and 42.9% (6/14) non-tumoral and tumoral samples,
respectively. In both exons, we could observe several indels and microdeletions, which
probably resulted in an altered protein. Conclusion: Our results suggest an involvement
of the TP53 gene in the mammary carcinogenesis in bitches. However, increase the
sample size and the analyzed region, are necessary to confirm our data. As far as we
know, this is the first study about veterinary molecular oncology in the North of Brazil.
FINANCIAL SUPPORT: UFRA and UFPA.
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In our era there has been several anti-cancer drugs which have undergone both
experimental and clinical trials; however, due to their poor solubilities, numerous side
effects, insufficient bioavailability and poor compliance, many have resulted into poor
outcomes. Therefore, the aim of this work was to investigate the effects of novel 3trifluor(oxo)pyrimido[1,2-a]benzimidazoles compounds on proliferation of MCF7 (breast
carcinoma cell lines), HCT116 (colorectal carcinoma cell lines), HT29 (colorectal
adenocarcinoma cell lines), HepG2 (hepatic cell lines), and MRC5 (lung fibroblast cell
lines). Nine new 3-trifluor(oxo)pyrimido[1,2-a]benzimidazoles compounds (PBZ01-09)
were tested for their in vitro cytotoxicities against human tumor and normal cell lines
using methylthiazoletetrazolium (MTT) assay. Tumor and normal (1 X 104) cells were
seed into each well of a 96-well cell culture plate. After incubation for 24 h, five
concentrations (1, 10, 25, 50, and 75 microM) of the test agent were added to the
complete medium and incubated for further 24 h. After the treatment the cytotoxicity
was expressed as IC50 values, i.e. the concentrations of the test agent inducing 50%
reduction in cell numbers compared with control cultures. The well-known drug
mitoxantrone (MTX) was used as reference compound. Preliminar data suggest that the
new 3-trifluor(oxo)pyrimido[1,2-a]benzimidazoles compounds exert a significant
antiproliferative effect on four human tumor cell lines. The new compounds appear to
be more active in MCF7 cell lines. and, in particular, two of them (PBZ09 and PBZ01)
that presented the IC50 of 10 microM and 25 microM, respectively. The planar structure
of 3-trifluor(oxo)pyrimido[1,2-a]benzimidazoles compounds moiety may suggest a
possible intercalative interaction with DNA. Therefore, these structures may represent
an interesting preliminary approach to development of new intercalating molecules
with possible antitumor properties.

Financial support: PNPD-CAPESKeywords: 3-trifluor(oxo)pyrimido[1,2-a]benzimidazoles,
methylthiazoletetrazolium (MTT) assay, MCF7 (breast carcinoma cell lines), HCT116
(colorectal carcinoma cell lines), HT29 (adenocarcinoma cell lines), HepG2 (hepatic cell
lines)
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Breast cancer is the most common cancer in women, and it can metastasize very
rapidly. Tumor metastasis is the primary cause of cancer deaths. The 3β, 6β, 16βtrihydroxylup-20(29)-ene (TTHL) is a pentacyclic triterpene obtained from a medicinal
plant named Combretum leprosum. In folk medicine, this plant is used to treat several
diseases associated with inflammation and pain. The TTHL presents a pronounced
antinociceptive effect, which is dependent on opioid and serotonergic systems. The
cytotoxic activity of 3β,6β,16β-trihydroxy-lup-20(29)-ene) was studied for its cell
growth-inhibitory effect against human breast adenocarcinoma (MCF7) and normal
fibroblast MRC5 cells using the methylthiazoletetrazolium (MTT) assay. The MTT assay is
a classical method for screening cytotoxic anti-cancer agents. Tumor and normal (1 X
104) cells were seed into each well of a 96-well cell culture plate. After incubation for 24
h, five concentrations (10, 25, 50, 75, and 100 microg/mL) of the triterpene were added
to the complete medium and incubated for further 24 h. After the treatment the
cytotoxicity data were expressed as IC50 values, i.e. the concentrations of the test agent
inducing 50% reduction in cell numbers compared with control cultures. The well-known
drug mitoxantrone (MTX) was used as reference compound. The compound inhibited
the growth of MCF7 breast cancer cells with IC50 of 10 microg/mL. MRC5 normal cell line
was used to calculate selectivity index. The new triterpene was about 10 times more
cytotoxic to MCF7 cells compared to MRC5. These results indicate that TTHL possesses
significant antitumor effects, and warrants further investigation.
Financial support: PNPD-CAPES
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Marine organisms are important and promising resources in cancer research. The group
showed that 55.17% of the 48 different extracts of seaweed showed cytotoxic activity in
different tumor cell lines (NCI-H292, Hep-2 and K562). In this work the objective was to
evaluate the genotoxic potential of extracts in cultured lymphocytes from mice. Cells
were incubated in 96 well plates (5 x 105 cells) at 30 ug / ml of each extract in
accordance with NCI Protocol. After 24h the samples were evaluated by micronucleus
assay, comet assay and apoptosis. Data were analyzed using one-way ANOVA test
followed by Student-Newman-Keuls post-test (p <0.05). The chloroform fraction of the
dichloromethane extract and aqueous extract of P. gymnospora significantly induce
breaks in the two strands of DNA (15 ± 1 and 12 ± 1 cells with a micronucleus,
respectively) compared to control - lymphocyte in RPMI supplemented (2 ± 1 cells with
MN). The chloroform fraction of DCM and aqueous, DCM, methanol and ethanol
extracts of P. gymnospora; the aqueous, methanol and chloroform fraction of H.
musciformis and methanol extract of D. simplex showed some level of damage in one
strand of DNA. Moreover, only the methanol extracts of P. gymnospora and D. simplex
caused cell death in lymphocytes (57 ± 6 and 41 ± 3, respectively) versus 14 ± 2 of
control. The data showed that the extracts are genotoxic in normal cells. We are
currently analyzing the level of genotoxicity of each extract with MTT data obtained in
cultured tumor cells.
Financial support: FAPEAL, CNPq
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Background:Doxorubicin (DOX) and Mitoxantrone (MXT) belong to the class of
topoisomerase II inhibitors and are commonly used as chemotherapeutic drugs against
solid tumors, leukemias and lymphomas. Different topoisomerase II inhibitors may elicit
various toxic effects at different levels. The acute or chronic cardiac toxicity may limit
the clinical use of these drugs. Poly(ADP-ribose) polymerase (PARP) is an abundant
nuclear enzyme that plays a key role in cell death and survival under stress conditions.
Several studies suggests that overactivation of PARP exerts cytotoxic effect through
mechanisms linked to NAD+ depletion and its inhibition could be protective for the cells.
Aims: In this study we investigated the influence of 3, 4-dihydro-5-[4-(1piperidinyl)butoxy]-1(2H)-isoquinolinone (DPQ), a potent PARP inhibitor, in the
cardiotoxicity of DOX and MXT in cardiomyoblasts (H9c2 cells). Methods and
Results:Measuring cell viability by use of the MTT assay as well as cell-cycle progression
and Reactive Oxygen Species (ROS) formation by FACS-based methods, we found that
DPQ exerts synergistic effect in the cardiotoxicity of DOX or MXT. Also, the results
demonstrate that in this cell line either DOX or MXT treatment leads to an increase in
ROS generation and a S and G2-phase arrest of the cell-cycle even in low concentrations
(0.1 and 0.5μM). However, the co-treatment with DPQ did not change the cell-cycle
pattern observed after treatment with DOX and MXT. Conclusion: Therefore, our
preliminary results indicate that inhibition of PARP in presence of topoisomerase II
inhibitors seems to be detrimental to the viability H9c2 cells. Funding support: CAPES,
CNPq.
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Background: Isatin and derivatives display diverse pharmacological activities, including
anticonvulsant, antibacterial, antifungal, antiviral and anticancer properties. This study
investigated the cytotoxic activity the new molecules isatin derivates in leukemic cells.
Aims: To assess cytotoxic potential of the derivates we used acute myeloid leukemia
cells (HL60) and chronic leukemia cells (K562). Methodology: We compared the effect
of the isatin derivates by reduction of MTT using many concentrations (3-100 µM). The
flow cytometry was performed for the determination of mitochondrial membrane
potential with tetramethylrodamine and analysis of the cell cycle with iodide propide
staining. Results: Ten molecules were tested and two derivates have been potentially
cytotoxic, ISACN and CH3ISACN. Both inhibited the proliferation of HL60 (IC 50= 10 and 8
µM) and K562 (IC50= 53 and 43 µM) after 24 hours. However, when we tested this
concetrations on Flow cytometry have not been observed alterations on cell cycle, DNA
fragmentation or depolarization mitochondrial. Conclusion: The isatin derivates were
cytotoxic by MTT test. But have been difficult to determine the mechanism of death
induced by the molecules and we suggested that these molecules may be changing only
the cell metabolism without causing apoptosis or necrosis.
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Analysis of the leptin signaling pathway components of thyroid papillary carcinoma of
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Children and adolescents account for 2% of the thyroid carcinoma cases. The prognosis
of papillary thyroid carcinoma is excellent with survival rates over 95% as long as they
are diagnosed in early stages. Leptin can act as a mitogenic and angiogenic factor and
there is a greater expression of leptin and/or its receptor (ObR) in several types of
tumors, including papillary thyroid carcinoma in adults. Here, we evaluated the
expression/distribution of components of leptin signaling cascade in samples of papillary
carcinoma of children and adolescents.
Histological sections of 53 patients with papillary thyroid carcinoma of National Cancer
Institute – INCA (CE0029.0.007.000-11) were done for diagnosis review and
confirmation of the papillary carcinoma, observing the presence of non-neoplastic
adjacent thyroid tissue for comparison. Four samples were analyzed by
immunofluorescence using the antibodies anti-ObR, anti-pJAK-2 and anti-pSTAT3.
On the non-neoplastic tissue, the pattern of immunostaining for ObR, pJAK-2 and
pSTAT3 was in a punctiform and perinuclear shape with a continuous and more
homogeneous distribution along the membrane. In the papillary carcinoma, we
observed a heterogeneous pattern with a stronger or concentrated immunoreactivity in
certain regions, facing the fibrovascular core of the neoplastic papillas.
We have shown that the leptin pathway displays a differentiated distribution on the
papillary carcinoma of children and adolescents, facing the fibrovascular core,
suggesting that leptin can contribute to tumoral growth and that the signaling study can
help in the diagnosis and prognosis of the disease.
Support: FAPERJ, CAPES, CNPq.
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Background: The suppression of apoptotic mechanisms is involved both in the process
of tumorigenesis and maintenance of the malignant phenotype as in the development
of drug resistance. Therefore, the development of compounds that induce apoptosis is
one of the therapeutic strategies in the field of oncology. Aim: In this work, the
cytotoxic effect of a new podophyllotoxin derivative was evaluated on HL-60 cell line.
Methodology: To assess the type of cell death induced in HL-60, cells were incubated
with the derivative A98 (4, 6 and 8 μM) for 1, 3, 6 and 12 hours. Etoposide (5 μM) was
used as a positive control. Flow cytometry was performed for detection of
phosphatidilserine exposure, determination of mitochondrial membrane potential and
estimation of caspases -8, -9, and -3 activity. DNA fragmentation was qualitatively
analyzed by gel electrophoresis. The expression of bcl-2 was evaluated by western blot.
Results: Death promoted by derivative A398 was time and concentration-dependent.
After a period of 1 hour, there was an increase in mitochondrial membrane
depolarization and inhibition of the expression of Bcl-2. After 3 hours, derivative A398
induced externalization of phosphatidylserine, promoted significant activation of
caspases -8, -9 and -3 and induced maximal DNA fragmentation in 6 hours. These
effects are much faster than the one promoted by etoposide. Conclusions: Consistent
with these observations, the drug could effectively induce early apoptosis in leukemia
cells, through the activation of the extrinsic and intrinsic pathways of death.
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Abstract
Breast cancer is the most frequent malignant tumor of women in North America, is the
second leading cause of death, after lung cancer and the parameters currently available
are not sufficient to capture its individual complexity. However, a heterogeneous
disease, encompassing a wide variety of pathological entities in which 40% of the
patients still succumb, highlights the need for new therapeutic strategies and
identification of new targets. We have constructed and selection a FabC4 recombinant
antibody by phage display in search for antigen-specific binding without cross-reactivity,
unequal expression of genes repertoire and yielding new applications in diagnosis and
therapy. The human breast carcinoma cell line MCF7 was established to elucidate the
functional role of FabC4. We carried out cell viability assay (MTT), Immunofluorescence
and Proliferation analysis by flow cytometry, using the follow concentrations of the
antibody: 0.87uM, 1.75uM, 3.5uM and 5.0uM. Confocal microscopy images revealed
that FabC4 bounded to MCF7 cells. Under the experimental conditions used, the FabC4
did not influence cell growth but inhibit cell proliferation when used 5.0uM of the
antibody. Our results suggest that FabC4 recognize a cytoplasmatic antigen which
influences of cell division. This Fab marker selected by phage display in this investigation
may be used in breast cancer therapy. Further analysis in other cells lines is necessary to
elucidate the functions of this potential antibody marker for breast cancer diagnosis and
treatment.
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First-line treatment for patients with advanced non-small cell lung cancer (NSCLC)
includes platinum compounds such cisplatin [cis-diamminedichloroplatinum(II)] and its
analogues carboplatin and oxaliplatin. Ruthenium complexes have shown potential
utility in chemotherapy. In the present work we studied the cytotoxic activity, cell cycle
arrest and the induction of apoptosis of the compound of cisTetraammine(oxalato)Ruthenium(III) Dithionate against human lung carcinoma (A549)
and normal human fetal lung fibroblast (MRC-5) cell lines. Results showed that this
Ruthenium(III) complex causes a significant reduction of proliferation of A549 cells with
viabilities ranging from 55.5% to 24.6% when treated with 40 µM for 24 and 48h; and
32% to 18.2% when treated with 150 µM for 24 and 48h. This complex induced a
moderate (31.9% and 39.6% for concentrations 10 and 40 µM, respectively) to high
degree (74% for concentration 150 µM) of cytotoxic activity against A549 cells (IC50=
33.72 µM). On the other hand, the normal lung fibroblast MRC-5 did not show
significant reduction proliferation in the presence of the Ruthenium(III) complex. Even
when treated with higher concentrations of the complex for 48 hours, MRC-5 cells
showed viabilities ranging from 85% to 78,4% for 40 µM and 150 µM, respectively. Cell
cycle analysis showed that the Ruthenium(III) complex led to an accumulation of A549
cells in G1 phase and increased Sub-G1. In addition, treatment with this complex
induced apoptosis, as observed by the increased numbers of Annexin V-positive cells
and increased mRNA expression of caspase-3.
Keywords: cis-Tetraammine(oxalato)Ruthenium(III) Dithionate; citotoxic activity; A549;
MRC-5; Lung cancer; apoptosis.
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The hypothesis that solid tumors possess a stem cell capable of generating all its
progeny has been debating in the last years. The putative breast cancer stem cells (CSC)
were identified by the phenotype CD44+CD24-. Tumor cells with this phenotype were
observed in bone marrow (BM) micrometastasis of breast cancer patients and were
correlated with a worse prognostic. Nevertheless, their potential to establish BM
metastasis and the mechanisms involved in this process are not well-known. High levels
of CD44 and CD24 in breast cancer cell lines correlate respectively with basal and
luminal phenotype. Since the T-47D luminal cell line was heterogeneous we
hypothesized that the CD44+ subpopulation might represent the CSC or cells that
underwent epithelial-mesenchymal transition. The tumorigenic, migratory and invasive
potentials of the sorted CD44+ and CD24+ populations were evaluated in vivo and in
vitro. CD24+ cells formed acinus-like structures in Matrigel whereas CD44+ cells formed
branched tubule-like structures. Only CD44+ cells were able to migrate in Transwell
system, to invade BM spheroids, and to generate tumors after injection into mammary
fat pad of female nude mice. The subpopulations also differed in the expression of
estrogen receptor. Immunohistochemistry showed that tumors were heterogeneous for
luminal and myoepithelial/basal cell markers. Curiously, variation in the generation of
CD24+ cells that might be related to innate immune response was observed. These
results indicate that T-47D cells with CD44+CD24- phenotype represent a more
aggressive cell subpopulation with basal and CSC characteristics and with potential to
invade BM.
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Background: Basal cell carcinoma (BCC) rarely metastasizes although it can be very
destructive locally. Genetic instability has been previously described in BCCs and a
better understanding of its consequences is imperative. Objectives: Determine how
genetic instability alters cellular pathways thus affecting BCC prognosis. Methods: We
mapped transcription factor binding sites (TFBS) in genes differentially expressed in BCC.
Using 31 tumors we analyzed genetic instability of microsatellites in chromosomes
encoding these transcription factors (TF). Also, Random Amplified Polymorphic DNA
(RAPD) explored genetic instability throughout the genome identifying novel gene
mutations in BCC. Results: BCC presented up-regulation of plasma membrane and
extracellular matrix genes, and down-regulation of lipid metabolism and PPAR signaling
genes. Over 80% of genes with altered expression in tumors contained binding sites for
TFs encoded in chromosomes 6 and 9. Microsatellite analysis of these chromosomes
detected genetic instability mainly in patients presenting multiple or high risk BCCs, thus
linking mutations in these chromosomes to a worse prognosis. Genetic instability in
patients with multiple tumors was also spread throughout the genome, as revealed by
RAPD pattern changes. Furthermore, RAPD bands altered in tumors from almost 50% of
patients uncovered mutations on the genes BANP and DENND1A. Conclusion: Genes
with altered expression in BCC might be regulated by TFs encoded in chromosomes 6
and 9, genetic instability in these chromosomes correlates with tumor severity (multiple
or high risk BCCs). Also, evaluating genome wide genetic instability we uncovered two
novel gene mutations (BANP and DENND1A) affecting almost 50% of BCC patients.
Conflict of interest: None declared.
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Abstract
Tretinoin is a retinoid derivative that shows antiproliferative effect on various types of
tumors. Human lung adenocarcinoma epithelial cell line (A549) exhibit a profound
resistance to the effects of tretinoin. Nanocarriers have been shown as a good
alternative to overcome cellular resistance to drugs. The aim of this study was to
evaluate whether tretinoin loaded lipid-core nanocapsules exerted antitumor effect in
A549 cells. A549 was incubated with free tretinoin (TT), blank nanocapsules (LCNC) and
tretinoin-loaded lipid-core nanocapsules (TT-LCNC) at different concentrations (1, 5, 10,
20 and 40 mM) for 24, 48 and 72h. Changes in cell morphology were examined by
inverted fluorescence microscope. Growing inhibition rate was measured by MTT assay
and apoptosis induction was assessed by Guava Nexin Annexin V binding assay using
flow cytometry. The treatment of A549 with free tretinoin showed no significant
inhibition under the concentration
-LCNC
showed no significant antiproliferative and apoptosis-inducing activity compared to TT
at 24 and 48 hours. However, at 72 h TT-LCNC showed an increased inhibition rate
compared to TT. Besides that, this formulation previously exhibited a higher
physicochemical and photostability, as well as presented a longer antitumor efficiency
compared to TT in HL-60 leukemia cell line. In conclusion, at 72h the association of TT to
LCNC improved the antiproliferative activity in A549. More tests are necessary to
evaluate other proprieties of the formulation as cell differentiation potential and long
term activity. Supported by CNPq.
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Metastatic malignant melanoma is largely refractory to chemotherapy and
radiotherapy, and has a poor prognosis. Therefore, new therapeutic strategies are
extremely essential for treating the disease. It has been suggested that the modulation
of melanogenesis could alter the sensibility of melanoma cells. Melanin synthesis is
regulated by tyrosinase and that modulations on it, could alter not only the viability
profile of cells, but also improve susceptibility to therapeutic doses of current
treatments. We tested the activity of a platinum complex with hidantoin derivative
(CX42) in two cell lines: B16F10, melanotic cells and Sk-MEL-28, amelanotic cells.
Cytotoxicity assay and cell cycle analysis using flow cytometry were performed. Also,
macroscopic evaluation of melanogenesis in cell culture was done and viability assay
was conducted using a tyrosinase inhibitor (Rosmarinic Acid -RA). The results indicated
that CX42 is highly cytotoxic in B16F10 than Sk-MEL-28 assessed by IC50% using trypan
blue exclusion assay (80 vs 164 µM). Also, CX42 promoted cell cycle arrest on phase
G0/G1 of B16F10 cells at 75 µM (CX42 66.8% ± 2.7 versus control 55.9% ± 4.4).
Macroscopic analysis of cell pellets suggested that CX42 increased melanin production
and when cells were pretreated with AR and exposed to CX42, viability increased 60%
compared to CX42-treated cells. The results demonstrated that the cytotoxicity of CX42
is higher in B16F10 than in Sk-Mel-28. This activity is associated to melanogenesis
activation due to the enhancement of viability of AR pretreated cells, suggesting a novel
route for cytotoxicity of melanoma cells.
Funding Suport: Cnpq, Fapesp.
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Melanoma is less frequent than other skin cancers. However it has a much worse
prognosis, particularly if it is not detected in earlier stages. Metastic melanoma is
particularly resistant to chemo and radiotherapy. Previous studies demonstrated that
cancer cell behavior is correlated with the chemistry and mechanic characteristics found
in cell substrate. Thus, the goal of this study was to investigate the influence of the
growth substrate characteristics on the behavior of murine melanoma cell line. B16F10
cells were cultured on standard cell culture flasks in direct contact with the polystyrene
surface or on top of a 3D collagen I matrix. Cells grown on collagen showed diminished
proliferation and increased melanin synthesis and tended to grow as clumps of tightly
adhered cells when compared to cells grown on polystyrene. Histological analysis of
cells grown in collagen matrix demonstrated that cell morphology, heterogeneity and
melanin synthesis was very similar to the tumor mass found in mice subcutaneously
inoculated with B16F10. Furthermore, immunofluorescence of paraffin sections of in
vivo tumor and cells grown in collagen matrix using a proliferation marker exhibited a
lack of stain in cells with melanin. Our results suggest that melanoma cells grown on
collagen matrix closely reproduce the behavior of the tumor mass in vivo and may
represent a better model to investigate potential therapeutic targets and new therapies
for melanoma.
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Background: Prostate Cancer is the most common noncutaneous cancer and the second
leading cause of cancer deaths in men. It is recognized that steroids hormones play key
roles in the initiation and progression of prostate cancer, although the mechanisms are
not fully understood. Aim: The aim of the present study was to describe the structural
and ultrastructural changes in the rat prostate epithelial cells after sex steroids-induced
carcinogenesis. Methods: Twelve male four-months Wistar rats received pellets of
testosterone and estradiol hormones. After 120 days of treatment the animals were
sacrificed and the prostate lobes were collected for histological and ultrastructural
examination. Results: The prostate epithelium was predominantly constituted of tall
columnar secretory cells, but some areas presented metaplasic cells with different
degree of cytoplasm vacuolization without secretory product. Cytoplasm vacuolization
progressed to vacuolar fusion and to large space formation resembling signet-ring cells
and cribiform pattern of intraepithelial prostate neoplasia. Moreover, reduction of
apical microvilli, different degrees of lipid drops accumulation, dilated endoplasmic
reticulum, areas of epithelium stratification with nuclei of different sizes and loss of cell
polarity were also observed. The hormones also disturbed cell activation for secretion
protein synthesis, cellular proliferation and apoptosis, in which can be the triggering
factor to prostate carcinogenesis. In conclusion, exogenous sex steroid hormone
exposure causes remarkable disorganization of the cellular structure, disrupts the
metabolic synchrony among epithelial cells and interferes with epithelium homeostatic
balance related to secretory activity and cell division. These events are involved in the
early process of prostate carcinogenesis.
Financial support: FAPESP 2009/50204-6
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Over the last decade it has become clear that HPV also causes a subset of head and neck
squamous cell carcinoma (HNSCC) and is detected in ~25% of all HNSCC. When HPV
integrate into the host cell DNA, it overexpresses E6 and E7 oncoproteins, which
interfere in the cell cycle and induces an increased expression of MCM2 and TOP2A
proteins. E7 also inactivates Rb protein, leading to high levels of p16 protein. The aim of
this study was to analyze the expression of p16 protein to correlate with HPV infection,
and compare the expression profile of TOP2A and MCM2 proteins in HPV+ and HPVHNSCC samples. 155 tumors from patients attended in Barretos Cancer Hospital in 2006
were included. The immunohistochemistry technique was performed using p16, MCM2
and TOP2A antibodies in a tissue microarray. 13,6% of the samples were HPV+,
indicated by p16 status. 55% of the HPV+ samples were from oropharynx, compared
with 35% from oral cavity and 10% from larynx. HPV+ samples had increased expression
of TOP2A and MCM2 proteins (81% of HPV+ samples expressed TOP2A, compared with
64% of HPV- samples, and 72% of HPV+ samples expressed MCM2, compared with 52%
of HPV- samples). Fisher’s Exact Test calculated the p values (p=0,13 and p=0,10,
respectively). The frequency of HPV+ samples was lower than the literature reports,
indicating that for this population others etiological factors may have more impact in
HNSCC development. Ours results suggest that HPV infection, in fact, affect TOP2A and
MCM2 expression in HNSCC cells.
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Gliomas are the most frequent and aggressive primary brain tumor with poor prognosis
due to resistance to chemo- and radiotherapy. A contributing factor to this resistance is
the XIAP over-expression, the most potent inhibitor of apoptosis of IAP family. p53 is a
central regulator of several pathways including cell proliferation and apoptosis being the
most potent tumor suppressor that is frequently mutated in cancers. Thereby, the
effects of concomitant overexpression of p53 (P+) and downregulation of XIAP (Xi) in
proliferation and survival of Gliomas were investigated. When p53 was overexpressed
(P+) in U87Xi Glioma cells, the proliferation rate significantly decrease. LDH assay
revealed an increase of cytoplasm membrane destabilization and western blots showed
an increase of PUMA, BAX and p21 on U87P+ cells. However the increase in p21 induced
by p53 was almost absent in U87Xi cells. These effects indicate an enhance in antisurvival effects in Xi/P+ cells which can be explained by the hypothesis that caspase
activation by XIAP inhibition eliminates anti-apoptotic p21, which is induced by p53.
Therefore the pro-apoptotic effects of p53 through BAX and PUMA expression may be
enhanced by XIAP reduction resulting in a larger activation of caspases and p21
decrease. Moreover XIAP downregulation increased autophagic features and p53
overexpression seems to reverses the autophagic cell number in both U87wt and U87Xi.
Thus we concluded that the combined effect of p53 overexpression and XIAP
downregulation is more effective than isolated effects on reduction of tumor survival
and suggests a trigger of apoptosis in treated cells.
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Background: AKT/PKB plays an important role in cancer by modulating down-stream
targets that control cell survival and proliferation. Although AKT was believed to act
exclusively in the cytoplasm, recent studies have identified AKT within the nucleus.
However, the mechanisms underlying its nuclear distribution and function have not
been solved.
Aims: To explore the role of cellular adhesion state in regulating nuclear AKT/PKB
localization in human melanoma cell lines.
Methods: Human melanoma cell lines A2058 (B-Raf mutated), SKMEL-02 (N-Ras
mutated) and MEWO (wild-type) were cultured under adherent or suspension
conditions and endogenous total-AKT, phospho-AKT Thr308/Ser473 or transiently
transfected GPF-AKT constructs harboring the full-length, mutant and truncated forms
of AKT were examined by confocal immunofluorescence and western blotting.
Results: Unphosphorylated-AKT was located in the cytoplasm and nucleus of all
melanoma cell lines irrespective of adhesion status or serum stimulation. PhosphoThr308 was highly concentrated into the nucleus in all cell lines. Phospho-Ser473 was
found in both cell compartments irrespective of cell adhesion status in A2058 and
MEWO but not in SKMEL-02. GFP-AKT fusion proteins lacking the pleckstrin homology
domain or kinase domain of AKT were found within the nucleus in all cell lines.
Conclusion: AKT nuclear translocation is not mediated by its kinase activity or PI3K
activation. Phospho-Thr308 was highly concentrated into the nucleus while phosphoSer473 was absent in both cell compartments in SKMEL-02 irrespective of cell adhesion
status, suggesting that N-Ras mutation regulates AKT-Ser473 phosphorylation.
Functional analysis of nuclear AKT is currently under investigation.
Supported by FAPESP 11/50953-9; Ethical approval: 1591/11
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Carcinogenesis is a process that presents a continuous change of the cellular and
molecular signaling cascades. In recent decades, researches aimed at showing the
activity of signaling pathways modulators that are involved in tumor survival. Natural
products such as flavonoids, may present the cancer inhibitory effects through changes
in signaling pathways. The Wnt/β-catenin signaling pathway is highly conserved
throughout evolution and plays a crucial role in cancer. The Wnt pathway controls the
cytoplasmic β-catenin protein levels. β-catenin has been shown as a prognostic marker
for glioblastoma. Glioblastoma (Gbm) is the astrocítico tumor, classified as a grade IV
tumor, notorious for its fast proliferation and invasion of neighboring cells. Analyses
performed in glioblastoma cells revealed that 87.5% of these tumors express three of
the receptor-specific of lipid-sphingosine 1-phosphate (S1P). S1P is a mitogen for many
decendents of glioblastoma. Sphingosine is a substrate that is phosphorylated by the
sphingosine kinase 1 (SK1) and originates the S1P. High expression levels of SK are
correlated with the decrease of the survival of patients with glioblastoma, as a
knockdown of the kinase expression that reduces Gbm cell proliferation by preventing
these cells of entering in the cell cycle. And the S1P phosphatase (LPP3) may act as
-catenin pathway. This work focuses in the analysis of a
possible inactivation of the Wnt/β-catenin pathway by the commercial flavonoid
Isoquercitrin, via the modulation of sphingosine kinase activity.
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Adenoid cystic carcinoma is a frequently occurring malignant salivary gland neoplasm
with high level of recurrence and distant metastasis long time after treatment. During
cancer development and progression, tumor cells are engaged in a complex interplay
with the surrounding microenvironment. In this scenario, extracellular matrix molecules
play important roles influencing malignant behavior. Our group has been studying
laminin and its bioactive peptides regulating tumor biology. Laminin-derived peptides
C16 (KAFDITYVRLKF, gamma 1 chain) and AG73 (RKRLQVQLSIRT, LG4 globular domain of
alpha 1 chain) regulate migration, invasion and protease activity of cells (CAC2) derived
from adenoid cystic carcinoma. These findings motivated us to study whether C16 and
AG73 would regulate gene expression. CAC2 cells were treated with either C16 or AG73
for 24 hours. Cells treated with scrambled peptides (C16SX; AG73SX) served as controls.
After treatment, gene expression was analyzed by microarray. Total RNA was extracted;
biotin-labeled cDNA was generated and hybridized to Human Gene 1.0 ST Array
(Affymetrix). GeneChips were stained and scanned. Expression Console software
converted gene fluorescence intensities into numerical values. Our results show that
C16 regulated 132 cancer-related genes. Cells treated by AG73 showed differential
expression of 140 cancer-related genes. These cancer-related genes are involved in cell
cycle control, cell adhesion, signal transduction, cell death, angiogenesis, invasion, and
metastasis. Among them, C16 upregulated JUN, CDCA2 and CIT genes. JUN encodes a
transcription factor frequently overexpressed in cancer. CDCA2 and CIT encode cell
cycle-related molecules. Furthermore, AG73 upregulated CDK1, a gene also involved in
cell cycle control. Our preliminary results suggested that the laminin-derived peptides
C16 and AG73 upregulated genes related to cell cycle control in cells from human
adenoid cystic carcinoma. Supported by FAPESP (2008/55847-0; 2009/04114-5) and
CNPq - PIBIC (2011/1575).
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The colon and rectal cancer is the fourth most common type of cancer in the world and
some potential molecular targets for therapy have been studied. One of these targets is
the prion protein (PrPC), a glycosylphosphatidylinositol anchored glycoprotein. PrP C
activity depends on its interaction with proteins, such as HSP70/HSP90 organizing
protein (HOP), which besides presenting citoplasmatic localization, is also secreted in
exosome-like microvesicles. PrPC-HOP complex processes proliferation activity in
glioblastomas and melanomas. The aim of this study is to evaluate the expression and
secretion of PrPC and HOP in colon and rectum tumors and their correlation with the
tumoral processes. A total of 299 cases, 205 from colon tumors and 94 from rectal
tumors organized in tissue microarrays were analyzed by immunohistochemistry using
antibodies against PrPC and HOP. A significant correlation between HOP expression and
secretion was found in both colon (p = 0.0004) and rectum (p = 0.0136). Thus, tumors
that express higher levels of HOP also secrete more of this protein. There was also a
correlation between the pattern of secretion and expression of these proteins with the
three major pathways of tumor invasion (lymphatic, perineural and hematogenic). In
rectal tumors, both expression and secretion of PrPC and HOP were correlated with
invasion (p <0.001). On the other hand, in colon tumors only the expression of these
proteins was significantly associated with tumor invasion. These results suggest that
these proteins could be involved in invasion process and their study is relevant as
candidates for tumor markers.
Supported by FAPESP.
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Background: Thiazolidinone derivatives represent a well known class of drugs with
many biological activities, including anticancer properties1. Compounds containing 4thiazolidinone ring have been gaining importance in the scientific community due to its
chemical and pharmacological properties such as antimicrobial, antiviral, antiprotozoal,
anti-inflammatory and antitumor activities2. Aims: The purpose of this study was to
evaluate the cytotoxic activity of new 4-thiazolidinones derivatives. Methods: The
cytotoxic activity was performed using the MTT colorimetric method 3,4. Tumor cells
(K562, NCI-H292, HEP-2, HL-60, HT-29) were seeded (2x105 cells.mL-1) in 96 well plates.
The substances (E2A, E3A3, E3A4, G2A, G3A2 and G3A3) were added in serial
concentrations (0,39 - 25μg.mL-1) and doxorubicin used as standard. MTT (5mg.mL-1)
was added after 72 hours and IC50 calculated by nonlinear regression. Then, the effect
of the most active compound on HL60 and K562 cell proliferation was determined after
24 h, 48h by MTT. Results: All compounds tested showed cytotoxic activity. The
compound E2A (better cytoxicity) showed IC50 ranging from 0.4 to 3.3 μg.mL-1 at cell
lines studied, being most active on K562 (0.4 μg.mL-1).The effect of compound E2A was
time-dependent since it began to reduce cell proliferation after 48 h of treatment (IC50
after 24h was higher than 25 μg.mL-1, and after 48 h was 3,0 μg.mL-1 for HL60 and 7,8
μg.mL-1 for K562) Conclusion: The new derivatives 4-tiazolidinonas were effective in
inhibiting tumor cell growth, emerging possibilities to continue with more specific
antitumor testing. Financial Support: CNPq, UFPE.
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Bacillus Calmette-Guerin (BCG) is one of the great success stories of immunotherapy as
a treatment for superficial bladder cancer. The high incidence of local side effects and
presence of non-responder diseases has led to efforts to improve the therapy. We
proposed that an auxotrophic recombinant BCG strain overexpressing Ag85B (BCG
∆leuD/Ag85B), could enhance the cytotoxicity to human bladder carcinoma cell line
(5637). rBCG strain is auxotrophic for the leucine amino acid and was generated by
incorporation of an expression plasmid encoding the mycobacterial antigen Ag85B into
BCG ∆leuD strain. The cytotoxicity of BCG ∆leuD/Ag85B in 5637 cells was determined by
MTT assay, LIVE/DEAD assay and apoptotic genes (bcl-2, survivin, bax, caspase 3,
caspase 8 and caspase 9) expression profiles after 48 h of treatment. The results shown
that BCG ∆leuD/Ag85B inhibits cell proliferation, increases two fold cell death and
changes apoptotic gene expression profile in 5637 cell line when compared to the
strains used as control in this study (M. bovis BCG Pasteur and M. bovis BCG ∆leuD). The
inhibitory rate of cell proliferation for BCG ∆leuD/Ag85B was 77.8% while for the other
strains it was 28% (BCG ∆leuD) and 38.1% (BCG Pasteur). BCG ∆leuD/Ag85B treatment
also increased expression level of pro-apoptotic genes, whereas expression levels of
antiapoptotic genes were decreased. The overall results suggest that BCG ∆leuD/Ag85B
is superior to control wild type in enhancing cytotoxicity to superficial bladder cancer
cells in vitro and could be a promising agent for bladder cancer patients.

B226
RUTHENIUM COMPLEX COORDENATED WITH LAPACHOL IS CYTOTOXIC FOR
DIFFERENT TUMOR CELL LINES AND INHIBITS TUMOR CELL ADHESION

Background
Crotamine is a polypeptide from South American rattlesnake venom which is able to
cross cell membrane with specificity for proliferating cells. Concentrations up to 1 µM of
crotamine were shown to be lethal for tumor cells, although normal cells are resistant
to its cytotoxic activity. Autophagy and apoptosis are processes of cell death involving
the activation of different genes. In order to investigate the cell death mechanisms
triggered by crotamine, gene expression profile was analyzed by qPCR.
Objectives
Investigate the effect of crotamine in modulation of genes involved in autophagy and
apoptosis pathway.
Methods
B16F10 cells were treated for 24 hours with crotamine, and the total RNA was isolated
by using Trizol. Five µg of total RNA from each, treated and control sample cells, were
used for cDNAs synthesis, and qPCR assays were performed using Platinum SYBR Green
and specific primers. The reactions were monitored using a real-time thermal cycler
Mx3005P QPCR System and followed by analysis by MaxPro 4.10 software
(Stratagene/Agilent).
Results
Preliminarily four genes involved in autophagy were selected for qPCR assays: Atg4a,
Ambra1, Beclin1 and Ulk4. Down regulation of Atg4 and Ambra1 genes and up
regulation of Ulk4 were confirmed. Up regulation of Ulk4 suggest activation of
autophagy cascade by crotamine, however the other three analyzed genes suggest the
opposite. Seven different genes involved in apoptosis pathway were also evaluated
here, confirming the importance of this mechanism of action for the cell death induced
by crotamine.
Financial Support: CAPES, CNPq e FAPESP.
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Natural products are important sources of cytotoxic compounds. Lapachol, a quinone
isolated from Tabebuia spp. (Bignoniaceae), presents anticancer activity. Metastasis
causes more than 90% of mortality in cancer patients. Since tumor-extracellular
matrix(ECM) interactions are crucial, selective induction of tumor apoptosis dependent
on adhesion is target for anticancer therapies. Ruthenium complexes, some of them
synthesized in our laboratory, show specific and selective anticancer effects. This work
shows the effects of ruthenium complex containing lapachol, [Ru(PPh3)2(Mebipy)Lap]PF6 (RuLapMe), on the viability of breast cancer cells MDA-MB-231, prostate
cancer cells DU-145, and fibroblasts HGF, and also on the adhesion of MDA-MB-231 to
collagen. Anticancer drug Cisplatin(CPt) and isolated Lapachol(Lap) were also tested.
Cells were treated with different concentrations of the molecules, 48h for viability,
30min for adhesion assays. Viability was evaluated by the MTT method, and cell
adhesion was measured by crystal violet staining All molecules affected cell lines. IC50
values(uM) for CPt, Lap, LapMe and LapMeO, respectively: 2.4+-0.2, 38.9+-3.0, 0.48+0.04, for MDA-MB-231; 2.0+-0.5, 9.2+-0.5, less than 0.19, for DU-145; 1.4+-0.9, 9.3+-2.7,
2.4+-0.6, for HFG. RuLapMe was the most cytotoxic for tumoral cells. Importantly,
RuLapMe was more cytotoxic for tumoral cells, while CPt and Lap were more effective
for fibroblasts. Furthermore, 0,19uM RuLapMe increased fibroblasts viability and kills
50% of prostate tumor. Lap and RuLapMe inhibited MDA-MB-231 adhesion to collagen,
IC50 values: 124.5+-14.0 and 10.6+-1.3, respectively, thus, RuLapMe was more effective.
Due to these inhibitory effects on viability and tumor cell adhesion, RuLapMe is an
interesting molecule to the development of new anticancer agents.
Financial support: CAPES
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Several activities are described for the extracts of Z. joazeiro, however a search on the
genotoxic potential is not well described, as well as possible activities against tumor
cells. The objective of this study was to evaluate the genotoxic effect of fractionated
extracts obtained from the crude ethanol extract of leaves of Ziziphus joazeiro (hexane,
chloroform, ethyl acetate and aqueous). Lymphocytes were incubated in 96 well plates
(5 x 105 cells) at 30 ug / ml of each extract in accordance with NCI Protocol. After 24h
the samples were evaluated by micronucleus assay, comet assay and apoptosis. Data
were analyzed using one-way ANOVA test followed by Student-Newman-Keuls post-test
(p <0.05). According to the data, the extract was the only one to show significant levels
of MN (11 ± 2, ± 1 versus 2 control) and did not promote apoptosis. Furthermore, the
chloroform extract, the extract of ethyl acetate and the aqueous extract of Z. joazeiro
exhibited significant percentage of apoptosis (42 ± 4, 79 ± 5 and 51 ± 7, respectively). In
the comet assay, all extracts showed a slight degree to promote breaks into single
strands of DNA. It is concluded that almost all extracts, except hexane, display light
genotoxic effects on normal cell genome and have high levels of apoptosis. The opposite
is found with the hexane extract. We are currently evaluating these extracts in different
tumor cell lines in search of a compound with antitumor activity.
Financial support: FAPEAL, CNPq
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Evaluation of citotoxic activity of Rhizophora mangle on HeLa cells
Marllon Alex Nascimento Santana, Eliane Alves Bandeira de Carvalho, Erwelly Barros de
Oliveira, Krísia Emanuelle Ferreira da Silva, Paulo Henrique Cavalcanti de Araújo,
Antônio Fernando Morais de Oliveira, Eliete Cavalcanti da Silva, Jeymesson Raphael
Cardoso Vieira.
Background: Rhizophora mangle, popularly known as mangue-sapateiro, is one of the
most common species in Brazilian mangrove. It is the sort of great importance for
attachment of oysters, barnacles and other shellfish, but also a heaven for crabs and
aratus between the roots and anchors. The genus Rhizophora is less tolerant to salt.
Aims: To evaluate the citoxicity in vitro of aqueous extracts of leaves, stalk and root of
Rhizophora mangle on HeLa cells. Methods: The cells were cultured in a concentration
of 1 x 105 cell/mL. The aqueous extracts dissolved in DMSO were diluted in serial to
concentration of 100 to 0.00001μg/mL and added to a plate of 96 wells. The plates
were incubated for 72h in an oven at 5% of CO2 at 37C. After 3h of incubation (37°C)
the MTT was removed and added DMSO (100L). The absorbance was determined by
the spectrophotometer (585nm). The statistical analysis was realized by the KruskalWallis test followed by Dunn’s. Results: The aqueous extracts of leaves, stalk and root of
Rhizophora Mangle showed an increase in number of cells over the negative controls,
except the extract of root in concentration of 0.01g/mL which showed difference
statically significant with p≤0,001. Conclusions: The aqueous extracts of leaves, stalk
and root of Rhizophora mangle did not show citotoxic activity on HeLa cells, they
showed a cell increase and it suggests studies with mitogenic activities on this plant.
Keywords: Rhizophora mangle, HeLa cells, citotoxicity.
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Background. It is suggested that myosin-Va sequesters proapoptotic Bmf to the actin
cytoskeleton through DLC2, acting as a cell survival sentinel. Certain damage signals
release DLC2/Bmf complex, which binds and inhibits prosurvival Bcl-2 proteins. Previous
studies from our group demonstrated that overexpression of a medial tail fragment of
myosin-Va (MVaf), covering the binding site for DLC2, dramatically decreased the
viability of transfected B16-F10 cells by apoptosis, and attenuated the growth of B16F10 solid tumor in mice, after infection with recombinant retrovirus, suggesting that this
peptide may be applied as a promising apoptosis-inducing tool for cancer cells. Aim.
Herein, we propose to develop a recombinant Tat-fusion MVaf to be explored in
peptide-based therapeutic approaches. Methods. The native MVaf sequence was
altered through the N-terminal addition of a transducible Tat-HA tag. EGFP was
alternatively introduced into recombinant products to assess their subcellular
localization. Transduction of the bacterially expressed proteins was initially evaluated in
HeLa cells. The kinetics of Tat-HA-MVaf (13.7 kDa) and Tat-HA-EGFP-MVaf (40.4 kDa)
uptake was evaluated by fluorescence and confocal microscopy. Tat-HA-EGFP (33.9 kDa)
was used as a control. Results. Tat-HA-MVaf (300 ng/L) displayed a diffuse distribution
throughout the cells in the first 5 min incubation, with a clear perinuclear accumulation
after 1hr incubation. Tat-HA-EGFP-MVaf fluorescence was detected in many developing
vesicles adjacent to cell membrane, and distributed throughout the cytoplasm and
nucleus after 5 min incubation, but became markedly weaker after 1hr, suggesting
proteolytic loss. Functional studies with the recombinant proteins are in progress.
Funding support. FAPESP / CNPq.
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Neurotrophins are key signaling molecules that regulate several cellular responses such
as differentiation, proliferation, survival and apoptosis. The expression of high levels of
these molecules such as brain-derived neurotrophic factor (BDNF) and TrKB in
neuroblastoma tumors are related with poor survival outcomes. In the present study,
we evaluated the influence of a selective inhibitor of the tyrosine protein kinase of trK
family, K252a, on the viability of SH-SY5Y human neuroblastoma cells. SH-SY5Y cells
were plated into 96 multiwell plates in triplicate, after 24h, the cultures were treated
with K252a (0.1, 1, 50, 500nM), and were measured after 72h with MTT assay.
Treatment with 500nM of K252a significantly reduced to nearly 40% cellular viability (p=
0.0002) when compared to control. These findings indicate that K252a may not only be
a potential tool to investigate the physiological role of BDNF and TrkB in the tumor
survival, but also represents a lead compound for the development of new therapeutic
strategies to treat neuroblastoma. As forthcoming experiments, we will evaluate the
expression of BDNF e TrkB by RT-PCR, and the viability of SH-SY5Y human
neuroblastoma cells treated with human recombinant BDNF. This project received
financial support from the Federal University Hospital (HCPA), Porto Alegre, Brazil,
CNPq, INCT-TM, SOAD and ICI-RS.
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Neuropeptides are known as growth factors that regulate tumor progression in many
types of cancers. As a neuroendrocrine tumor, neuroblastoma expresses various
gastrointestinal hormones, among them gastrin-releasing peptide (GRP) acts as an
autocrine growth factor, and its cell surface receptor (GRPR) displays high levels in
advanced-stage human neuroblastoma. Here we evaluated the effects of GRPR
antagonist (RC-3095) on growth of SH-SY5Y human neuroblastoma cells in vitro. SH-SY5Y
cells were plated into 96 multiwell plates in triplicate, after 24h, the cultures were
treated with RC-3095 (0.01, 0.1, 1, 10, 100 uM), and after 72h were measured with the
MTT assay. Treatment with 0.01, 1 and 100 uM of RC-3095 did not affect viability of SHSY5Y cells whereas the 0.1 and 10 uM concentrations significantly increased cell
proliferation. Our preliminary studies indicated that GRPR antagonist may stimulate
rather than inhibit the growth of SH-SY5Y human neuroblastoma cells. Therefore, the
modulation of GRPR may represents a potential target for novel treatment strategies,
since it affects the cellular proliferation. As close prospects, we are going to evaluate the
expression of GRP and GRPR by RT-PCR, and the viability of SH-SY5Y cells treated with
GRP. This project received financial support from the Federal University Hospital (HCPA),
Porto Alegre, Brazil, CNPq, INCT-TM, SOAD and ICI-RS.
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Doxorubicin (DOX) and Daunorubicin (DNR), belonging to the group of anthracycline
antitumor agents, are utilized in the treatment of breast cancer, solid tumors and
leukemia. The mechanism of action of these drugs include interaction with the enzyme
Topoisomerase II, adducts formation as well as induction of free radicals within the cell,
leading to senescence and death by apoptosis or necrosis. The nucleotide excision repair
(NER) is known for its ability to remove damage leading to significant structural
deformation in DNA, such as induced by antitumor drugs. As with other repair
mechanisms of DNA damage, the NER has been extensively studied with the aim of
developing new molecular targets for antitumor therapy. Repair-deficient cells usually
present an altered sensitivity to antitumor agents. The aim of this study was to evaluate
the cytotoxicity and apotosis induction in human fibroblasts proficient (MRC5) and
deficient (XPD, XPA, CSB) in NER after treatment with different concentrations of DOX
and DNR. Cell viability was valuated by tetrazolium salt reduction assay (MTT) and
apoptosis by Flow Citometry with Annexin V-FITC. The results obtained here show that
strains deficient in NER are more sensitive to the treatments than the strain proficient in
NER, dying mainly by apoptosis. Based on these findings, we suggest that the NER is
involved in the repair of lesions caused by DOX and DNR, and that this pathway is
possibly associated with resistance found in clinical cancer therapy with these drugs.
Work supported by FAPERGS, CAPES and CNPq.

95

B232
Effect of novel rationally designed naphtoquinones-derived drugs on lung cancer cell
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Background Lung cancer (LC) is a major cause of cancer-related deaths, of which 80%
are non-small-cell carcinomas (NSCLC), further classified, among others, as lung
adenocarcinoma (most incident type) and large cell lung cancer (LCLC, an aggressive
type). Due to the high rate of chemoresistant phenotype acquisition by tumor cells, the
discovery of new therapeutic options to treat NSCLC is imperative. Aims Investigate the
antineoplastic efficacy (AE) of 35 novel rationally developed naftoquinones-derived
drugs in NSCLC cell lineages. Methods Two NSCLC cell lines (A459, lung
adenocarcinoma; and H460, LCLC) were treated with the novel rationally designed drugs
at concentrations ranging from 10-4 to 10-8 M. Then, cellular metabolic viability (CMV)
was assessed by (3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT)
method. Data are expressed as mean ± standard-deviation of the absorbancies; CMV
and drugs IC50 were determined (PrismaGraphPad version 5.1). Results We have
screened the AE of novel drugs in H460 and A549 lineages; S5, PIC6, PIC21 have
provided a CMV decrease of 89% (IC50 10-4M), 96% (IC50 10-8M); 88% (IC50 10-4M), 97%
(IC50 10-8M); 76% (IC50 10-5M), 84% (IC50 10-4M), respectively regarding the
aforementioned lineages. S15 exclusively reduced the CMV of H460 lineage (IC 50 10-6M;
CMV decrease of 56%), highlighting the need to better design clinical trials of NSCLC
subtypes. Conclusion Our novel in-house synthesized compounds may represent
potential novel antineoplastic drugs to treat NSCLC, also pointing to a novel compound
selective to a rare and aggressive form of NSCLC.
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NEW BENZOTHIAZOLE INDUCES GENOTOXICITY IN GASTRIC CANCER CELL LINE BUT
NOT IN NORMAL CELLS. 1SOARES, B.M.; 1BARRETO, L.H.; 1RAMOS, J.A.B.; 1ALMEIDA,
S.B.; 3FERREIRA, V.F.; 3NOGUEIRA, A.F.; 3AZEVEDO, E.C.; 1BURBANO, R.M.R;
3
VASCONCELOS, T.R.A., 2VASCONCELLOS, M.C., 1MONTENEGRO, R.C. 1UFPA-ICB, 2UFAMFCF, 3UFF.
Background: Cancer death is usually related to metastasis and/or failure of
chemotherapy. Gastric cancer (GC) causes about 800,000 deaths per year, being the
second tumor more deadly worldwide. In the North of Brazil, GC is the second tumor
more incident in men and the fourth in women, with an overall survival of 5 years. GC
has not been particularly sensitive to drugs, and chemotherapy, if used, has usually
served to palliatively reduce the size of the tumor, relieve symptoms of the disease and
increase survival time. In this way, benzothiazole constitutes are an important scaffold
of drugs, possessing several biological functions, such as anticancer properties.
Aim: To evaluate the genotoxicity of compound 1 ((E)-2-Benzo[d]thiazole) and
doxorubicin (Dox) in diffuse type gastric adenocarcinoma (ACP02) cell line and human
lymphocytes.
Methods: Cultured human lymphocytes and ACP02 were treated with compound 1 and
Dox for 3hrs and alkaline comet assay (pH 13) was performed. Tail intensity was
considered to estimate DNA damage. 100 cells were counted for each concentration
and five damage classes (0, 1, 2, 3 and 4) were used for determined the damage index.
Results: Comet assay revealed that 1 displayed more DNA damage in cancer cells than in
lymphocytes (p<0.05), whereas Dox showed the same damage to cancer and normal
cells.
Conclusion: These findings points out to the potential of 1 as lead molecules to produce
new compounds with the same efficacy of clinical used drugs, but less side effects to
normal cell.
Funding support: CNPq, CAPES, FINEP, FAPESPA, FAPEAM
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PHEX (phosphate-regulating gene with homologies to endopeptidases on the X
chromosome) is a type-II integral membrane glycoprotein and shows homologies to
members of the M13 family of zinc-dependent peptidases that includes NEP and ECE.
Mutations in the PHEX gene are responsible for X-linked hypophosphatemic rickets
(XLH), an inherited disorder characterized by defective calcification of cartilage and
bone, growth retardation, impaired renal tubular reabsorption of phosphate and
defective vitamin D production. Although the understanding of PHEX function still need
be elucidated and the major sites of PHEX expression and studies analyses are bone and
teeth, PHEX mRNA was also detected in others human tissues including ovary, lung,
parathyroid gland and lymphocytes. TIO (tumor- induced osteomalacia), an oncogenic
osteomalacia shows similar characteristics to XLH, but an increased expression of PHEX.
Recently, our group identified OPN, a multifunctional phosphoprotein involved in
mechanisms of tumors progression, as an effective substrate for PHEX. In the present
work we investigated the presence and potential involvement of PHEX in human
squamous cell carcinoma (SCC).
Real Time PCR analyses showed an increased expression of PHEX (10x) in SCC when
compared to osteoblasts (MG-63). shRNA PHEX assays followed by MTT experiments
indicated that the decreasing of PHEX expression did not affect the grow of SCC cells.
However, the confocal microscopy and flow cytometer analyses showed absence of
membrane PHEX in this cell. In summary, this work related for the first time PHEX
increased expressions in other tumors than TIO, highlighting the functions of PHEX not
only in bone metabolism.
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Glioblastoma (GBM) is the most common astrocytoma and one of the most aggressive
and lethal human malignancies, with a median survival of 12 months. Overexpression of
the inhibitor of apoptosis proteins (IAPs), XIAP and survivin, and higher levels of
phosphorylated Akt (pAkt) are related to treatment failure and poor prognosis.
MicroRNAs (miRNAs) dysregulated expression has been involved with tumor resistance.
Among them, the miR-7 and miR-210 have been correlated to gliomas progression. The
aim of this study was to analyze the role of the proteins XIAP, survivin and Akt, and
miRNAs, miR-7 and miR-210 in response to radiation therapy in two glioblastoma cell
lines, U87MG and U251MG. For this purpose, cellular proliferation was assessed by
clonogenic assay. Apoptotic cell death and cell cycle was assessed by flow cytometry.
Protein and miRNA expressions were analyzed by Western blot and PCR, respectively.
This study demonstrated that the irradiation was able to inhibit proliferation in both cell
lines. However, U251MG cell line showed a greater sensitivity to ionizing radiation in
comparison to U87MG. The irradiation induced G2/M arrest associated with survivin
overexpression, followed by DNA fragmentation in the U251MG. The U87MG cell line
showed elevated pAkt and miR-210 levels after treatment. Otherwise, miR-7 and XIAP
showed reduced expression levels in both cell lines. The PI3K/Akt pathway and miR-210
seem to be involved with radioresistance in U87MG cell line, while survivin, XIAP and
miR-7 do not seem to realize a relevant function in radiation response.
Funding support: INCT, CNPq, FAPERJ
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UPREGULATION OF APE/REF-1 EXPRESSION INDUCED BY ENDOPLASMIC RETICULUM
STRESS
MELLO, C.L.O. and CHIARINI, L.B.
Aim: Apurinic/Apyrimidinic endonuclease/Redox factor-1 (APE/Ref-1) is a
multifunctional protein involved in DNA repair and control of transcription.
Upregulation of expression of APE/Ref-1 was described in different types of solid
tumors, including melanoma. The overexpression of APE/Ref-1 promotes tumor cell
survival and resistance to DNA damage-induced cell death. Adaptation to endoplasmic
reticulum (ER) stress has been associated with solid tumor formation, malignancy and
resistance to therapy. However, the molecular mechanisms that lead to tumor survival
in this context have not been entirely elucidated. The aim of this study was to test the
effects of endoplasmic reticulum stress and activation of unfolded protein response
upon APE/ Ref-1 expression.
Methods and Results: In the present study, we maintained the melanoma cell line
B16F10 for 24 hours in the presence of ER stress inducers (Tunicamycin, an inhibitor of
N-glicosylation, Thapsigargin, a non-competitive inhibitor of sarco/endoplasmic
reticulum Ca2+ ATPase, and Brefeldin A, a protein transport inhibitor). The expression of
CHOP/GADD153, a marker of ER stress and APE/Ref-1 were analyzed by western blot.
We found that tunicamycin, thapsigargin and brefedin A induce upregulation of both
CHOP/GADD153 and APE/Ref-1 in melanoma cell line B16F10.
Conclusion: We conclude that expression of APE/Ref-1 is induced by endoplasmic
reticulum stress. These data support the hypothesis that ER stress induced by tumoral
microenvironment could upregulates APE/Ref-1.
Finantial Support: CNPq, CAPES, FAPERJ.
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Bakground: The Immune Response Modifier Canova ® (CA) is a homeopathic remedy
indicated for patients with depressed immune system, since this drug appears to
increase the innate immunity and induce an immune response against multiple and
severe pathological conditions, including cancer. Aim: The aim of this study was to
evaluate the pattern of hematopoietic cell response in primates of the species Cebus
apella exposed to carcinogen N-Methyl-N-Nitrosourea (MNU) and subjected to CA
treatment. Methods: Thirteen animals were divided into 4 groups: control and three
experimental groups (MNU alone (35days); MNU (35days) plus CA (3days); CA alone
(3days)). The animals received MNU orally and CA by three intravenous injections.
Evaluation of the cellular immune response was performed by immunophenotyping
(CD4, CD8, CD3, T, B, NK) and hemogram. Results: In the analysis of hematological
values of leukocytes were observed an increase in the experimental groups treated with
CA, a fact explained by the action of the drug. Monocytes have shown to be decreased
in the group treated with MNU and increased in the groups receiving the drug probably
acting CA macrophage activation via stimulation of monocytes. Although it has been
reported that CA can increase the number of neutrophils in the present study did not
observe this action of the drug, probably due to the short time of treatment.
Conclusion: CA downplayed the toxicity of MNU, then being able to restore some
components of the hematopoietic system, and can act as adjuvant chemotherapy.
Support: CNPq, CAPES, CENP and FAPESPA
Ethical approval: CEPAE-UFPA.
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Enhanced lipid droplet biogenesis with functions in inflammatory mediator production
and cell proliferation has been described in adenocarcinoma of colon. Lipid droplets
were shown to compartmentalize a variable array of proteins depending on the cell and
stimuli. Signaling-associated proteins including PI3K, ERK1, ERK2, p38 and PKC have
been demonstrated to compartmentalize within lipid droplets, suggesting a key role for
this organelle as a cytoplasmic domain with roles in intracellular signaling. The mTOR
pathway has been described to play an important role on tumor growth. This pathway is
up regulated in colon cancer cells, suggesting mTOR as an attractive target for cancer
therapy. The functions of lipid droplets in cancer cells are still largely unknown. Here we
aimed to determine the role of lipid droplets as sites for mTOR pathway signaling
compartmentalization. CACO-2 cells were subject to sucrose gradient subcellular
fractionation. Buoyant lipid droplet fractions purity was ascertained by the lack of LDH
cytosolic contamination and lipid droplet enrichment was confirmed by the presence of
the lipid droplet structural protein ADRP. By Western blot, mTOR and P70S6K proteins
were shown to localize in lipid droplet fractions. The mTOR pathway localization in lipid
droplets was evaluated by indirect immunofluorescence microscopy in intact colon
cancer cells. Our findings place lipid droplets as dynamic and functional active
organelles that are intracellular sites for mTOR pathway localization and might
potentially have implications to the proliferative phenotype in adenocarcinoma of
colon. Support: CNPq, FAPERJ, INCT-Cancer, CAPES-SUS,FIOCRUZ.
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ABSTRACT
Kiaa0090 gene, found in all eukaryotic genomes, maps to a chromosomal region
(1p36.13) frequently associated with aberrations in cancer, including melanoma. It was
recently described as a component of mammalian Endoplasmic Membrane Complex
(mEMC), showing a close link between this complex and endoplasmic reticulumassociated degradation (ERAD) components implicated in ubiquitin recognition and
protein dislocation. There are recent evidences suggesting that ERAD plays a key role in
regulating tumor suppressor protein levels, and studies have shown misregulation of
ERAD genes in various forms of cancer. The goal of this work was to analyze the effect of
kiaa0090 knockdown on B16-F10 murine melanoma cell proliferation and viability,
colonies formation, and cell migration. Knockdown of kiaa0090 leads to a decreasing in
cell proliferation, as well as an induction of cell death. However, when plated in very low
confluence, kiaa0090 knockdown cells were able to generate colonies with similar area
and number compared to control cells. Viable floating cells were observed proliferating
in kiaa0090 knockdown culture, and they were able to generate colonies, but fewer and
bigger colonies compared to kiaa0090 knockdown adhered and control cells. Woundhealing assay has shown impairment on cell migration in kiaa0090 knockdown culture,
maybe as a result to the cell death and to the viable floating cells. Altogether these data
suggest that kiaa0090 is important for cell functions related to melanoma development,
maintenance and progression, including cell proliferation and migration.
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Abstract
The epigenetic control of gene function involves regulation of chromatin structure that
modulates gene transcription. EHMT1 and EHMT2 are major histone methyltransferases
involved in transcriptional regulation that may have distinct biological roles and which
interplay has not been fully elucidated. Recent data suggest that these enzymes are
required to perpetuate a malignant phenotype leading to metastasis in cancer cells. In
this study we investigate the expression of EHMT1 and EHMT2 in a panel of seven
breast cancer cell lines and a non-tumor counterpart. Total RNA was isolated and cDNA
was synthesized from MCF7, CAMA1, SKBR3, MDA-MB-231, MDA-MB-436, MDA-MB468, HCC1954 and a matching cell line from normal B lymphoblast (HCC1954-BL).
Quantification of EHMT1 and EHMT2 was performed by quantitative and semiquantitative PCR. All PCRs were normalized with B-actin. Results were analyzed by the
comparative delta delta CT method to the control group HCC1954-BL. Studies have
reported EHMT1 and EHMT2 as up-regulated in many types of cancer, and EHMT2 was
especially involved in breast cancer. Our results corroborate these data and indicate
that ER+ breast cancer cell lines shows a greater expression of these genes when
compared with ER- cell lines. We also show that expression levels of EHMT1 and EHMT2
were 17 and 11.5 times higher on HCC1954 comparing to its non cancer counterpart.
These findings can serve as platform for further analysis in clinical samples, aiming to
point new potential molecular markers or targets for therapeutic intervention in breast
cancer.
Funding Support: CNPp, FAPDF, DPP-UnB
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Abstract
Epigenetics has become an important aspect involved in cancer cell biology. The
“histone code” predicts that some modifications such as methylation and acethylation
of histone N termini can modulate chromatin structure and regulate gene expression.
Cancer cells has different gene expression pattern when compared with normal cells
and epigenetic factors such as histone methylation are responsible for this difference.
Suppressor of variegation gene family encodes four histone methyltransferase proteins
that can catalyze histone lysine methylation through the SET domain. SUV39H1 and
SUV39H2 trimethylate H3K9 while SUV420H1 and SUV420H2 trimetylate H4K20. In this
study we aim to investigate the expression levels of Suppressor of Variegation gene
family in breast cancer cell lines compared with its expression in normal cell lines. We
investigated gene expression levels using qRT-PCR and/or RT-PCR with cDNA derived
from seven breast cancer cell lines (MCF7, CAMA1, SKBR3, MDA-MB-231, MDA-MB-436,
MDA-MB-468, HCC1954), human cervix adenocarcinoma cell line (HeLa), embryonic
kidney cell line (HEK293). Blood lymphocyte cell line (HCC1954-BL) was used as a
control. qRT-PCR results were analyzed using delta CT method. All genes showed higher
expression when compared with control. SUV420H1 and SUV420H2 were more
expressed than SUV39H1 and SUV39H2 in almost all breast cancer cell lines. The higher
expression was detected for SUV420H2 in HCC1954 when compared its normal
counterpart HCC1954-BL. Our findings suggest that this gene family has an important
role and contribute to breast carcinogenesis modulating gene expression profile.
Funding Support: CNPp, FAP-DF, DPP-UnB.
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KIAA0090 RefSeq encodes a highly conserved protein of 993 aminoacids whose yeast
ortholog was recently proposed to function in Endoplasmic Reticulum Association
Degradation (ERAD). It is known that cancer is marked for a strong cellular stress and
some large scale studies show the KIAA0090 association with this pathology. Our data
confirm these studies showing the KIAA0090 association with breast cancer. We raised
an antibody against this protein to perform immunostaining of normal and tumor breast
tissue. We showed an exclusive staining at glands and ducts in normal tissue, restrict to
basal layer, whereas a strong staining of tumor cells was observed in breast cancer
tissue. Additionally, using a tissue micro array with 96 breast cancer samples we showed
a strong to moderate staining for KIAA0090 antibody. More than half cases (61.45%)
showed mean intensity of marking, noting also that some cases showed no presence of
KIAA0090. We still found a negative correlation among tumor development, suggesting
a tendency of KIAA0090 loss associated with breast cancer progression. Moreover, we
observed a positive correlation with estrogen receptor and the opposite for Her-2.
Interestingly, we also showed by real time PCR that RNA levels of KIAA0090 were
increased in MCF-7 cell line with use of 30µg of herceptin, a Her-2 inhibitor. We also
demonstrated that EGF (Epidermal Growth Factor) led to a high expression of KIAA0090.
Brefeldin A and tunicamicyn also altered KIAA0090 expression and protein localization in
the cell. This study supports that KIAA0090 play a role in in breast cancer progression.
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Crosstalk between C6 glioma cells and mesenchymal stem cells through soluble factors
affects the purinergic system
BACKGOUND: Gliomas are brain tumors with invasive and proliferative properties that
are resistant to the most of therapeutic actions, which decrease the survival. Therefore,
it is necessary the development of new therapeutic methods. Recently, evidences point
to mesenchymal stem cells (MSC) as promising tools in gene therapy, because they
present tropism for tumor regions particularly for gliomas. AIMS: Thus, this study
focuses to analyze the influence of MSCs in the modulation of purinergic system in the
rat C6 glioma cells and vice-versa. METHODS: For that, C6 cells and MCS were grown in
conditioned medium (CM) from the opposite cell (C6 with CM of MSC and vice versa),
and analysis of adenine nucleotides hydrolysis and gene expression of the adenosine
receptors and the enzyme ecto-5’NT/CD73 were performed. RESULTS: The rate of
hydrolysis of AMP and the expression of A1 receptor were increased when C6 cells were
incubated with CM of MSC. The expression of the enzyme ecto-5’NT/CD73 and the four
types of adenosine receptors was increased in CTM treated with CM of C6.
CONCLUSION: These data suggest a possible participation of adenosinergic signaling in
the effects caused by treatment with CM. This Project was approved by the Ethics
Committee of UFCSPA (10-005) and was supported by CNPq, CAPES, FAPERGS.
Mesenchymal stem cell adipose derived; glioma C6; conditioned medium; migration;
adenosine receptors; CD73.
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The novel cytokine PANDER/FAM3B affects cell growth and inhibits apoptosis in MDAMB-231 breast tumor cells
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PROFILING OF DIFFERENTIALLY EXPRESSED APOPTOSIS-RELATED GENES IN T47D
BREAST CANCER CELLS TREATED WITH ANGIOTENSIN-(1-7)
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Background and aims: PANDER (Pancreatic-derived factor) is a novel cytokine that
induces apoptosis in pancreatic beta-cells as well as participating in insulin regulation
effects in peripheral tissues. Our previously results showed that PANDER confers
protection from cell death induced by several stimuli in DU145 prostate tumor cells.
Since gene expression analysis in paired clinical tissue samples revealed that PANDER
mRNA expression correlates with breast tumor malignant phenotype, we set out to
evaluate the role of this cytokine in cell proliferation of breast adenocarcinoma (MDAMB-231). Results: Comparison of cell viability (MTT assay) and DNA fragmentation
analysis revealed that recombinant PANDER (rPANDER) and conditioned medium
contents secreted PANDER (sPANDER) increased cell mass and protects MDA-MB-231
tumor cells from apoptosis triggered by TNFas shown by cell growth analysis, MDA-MB-231 tumor cells overexpressing PANDER
proliferate 40% more than vector alone-transfected cells. Both proliferative and survival
advantages provided by PANDER are accompanied by an increased expression, at both
the mRNA and protein levels, of the anti-apoptotic genes Bcl-2, Bcl-XL and XIAP.
Conclusions: In contrast to its role in pancreatic beta-cells, PANDER was capable of
activating pro-survival mechanisms in MDA-MB-231 tumor cells. This novel function may
be exerted by Bcl-2-mediated inhibition of programmed cell death pathways,
highlighting a putative role for this cytokine in tumor progression.
Support: FAPESP, CNPq
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Background: Angiotensin-(1-7) [Ang-(1-7)] is an endogenous 7-amino acid peptide
hormone of the renin-angiotensin system that has antiproliferative properties. Recent
studies suggest that Ang-(1-7) inhibits growth of lung cancer cells through reduction in
cellular proliferation and induction of apoptosis. The aim of this work is to assess the
capacity of the hormone Ang-(1-7) to drive apoptosis in breast cancer cells (T47D).
Methods: T47D cells were treated with angiotensin Ang-(1-7) (10-6M) for 48 hours. The
percentage of apoptotic cells was measured by flow cytometry (Millipore guava). In
addition, we used the SA Biosciences Human Apoptosis RT² Profiler PCR Array profiles to
analyze the expression of 84 key genes involved in programmed cell death. Network
analyses of differentially expressed genes were performed through MetaCore database
(GeneGo). Results: Ang-(1-7) caused a significantly higher rate of apoptosis than the
control group. More than 60% of the apoptosis-related-genes were differentially
expressed, of which approximately 50% genes were up-regulated, such as TNF, BCL2,
BAX and BIK, which have shown to be 19, 15, 9 and 4 times more expressed,
respectively, than control. Furthermore, seventeen gene regulatory networks were
derived from MetaCore analysis, suggesting that the peptide operates in the regulation
of apoptosis in T47D cells. Conclusions: Therefore, it is clear that Ang-(1-7) induces
apoptosis of T47D breast cancer cells and it probably does so through activation of
genes related to apoptosis.
Financial Support: FAPESP.
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We mined in silico the human EST database for sequences derived exclusively from
melanoma, and we identify a new gene (Hs.382776) related to melanoma progression
and BRAFV600E mutation. We demonstrate that Hs.382776 have enriched expression in
melanoma cells and tissue, also we detect low expression in normal melanocytes and
nevi, and a gain of expression in 45% of samples from primary tumors and 70% of
metastases, showing a positive correlation with melanoma progression and the
occurrence of the oncogenic BRAFV600E. Correlation analysis of Hs.382776 expression
with clinical aspects in melanoma patients showed that decreased survival, ulceration at
tumor primary site, and distant metastases formation is associated with Hs.382776 high
mRNA levels. In vitro analysis reveal that knockdown of Hs.382776 gene by siRNA in
metastatic melanoma cells (WM1617) did not affect the ability of cell migration, but
caused a significant reduction in clonogenic potencial and in the rate of proliferation
under normal adhesion and also under anchorage-independent growth in soft-agar.
However, no alteration was observed in ERK phosphorylation and Cyclin E2. To
investigate the correlation of Hs.382776 expression with oncogenic BRAF, we treated
melanoma cells carrying mutant BRAFV600E with PLX4032 and observed a two-fold
decrease in Hs.382776 mRNA levels. When the predicted ORF was expressed in fusion
with EGFP it showed an apparent molecular mass consistent with the predicted protein
mass. In WM278 melanoma cells stably expressing Hs.382776 fused with EGFP, the
fusion protein strongly localizes to the nucleus in a punctate pattern. Further studies
have been pursued to uncover the association of the fusion protein with specific
subnuclear structures and possible effects caused by overexpression of this protein in
melanoma cells.
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Melanoma is an aggressive disease, especially for its metastatic potential, for which
there are few effective therapies. Recent studies have focused on identifying of
molecular markers since the early stages of disease. Therefore we used bioinformatics
tools developed locally for Expressed Sequence Tags (EST) data mining that allow us
identify 29 UniGene clusters of multiple ESTs restricted from melanoma. From these
cluster, we validated and characterized three genes named RMEL1, 2 and 3. We
evaluated the expression of these genes in nevi, primary and metastatic melanoma.
RMEL1 is highly expressed during the melanoma progression. RMEL2 showed restricted
expression in melanoma tissues. For RMEL3 we observed high expression in nevi and
loss in metastatic tumors. Moreover, the cell lines whose high expression of these genes
was detected also showed mutation in the BRAF gene, involved in the MAPK pathway.
Thus we investigated the correlation among RMELs and BRAF genes. With mutant BRAF
inhibition by vemurafenib in melanoma cell lines we observed a reduction in the levels
of RMEL1, 2 and 3 RNAs by 81%, 45% and 92%, respectively. Additionally, we evaluated
the effects of siRNA-mediated depletion of RMELs genes on cell proliferation and
clonogenic abilities. For RMEL1 depletion we showed a significant increase of clonogenic
capacity but no effects on cell proliferation. As for the RMEL3, a decrease in cell
proliferation as well as clonogenic capacity was observed. No effects were detected for
RMEL2 depletion. This study reveals new potential genes involved with melanoma
progression as target for future therapies and/or prognostic markers.
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One of the objectives of this work was to assess a possible role for myosin-Va in nascent
focal adhesion assembly. Human fibroblasts from a healthy individual (control) or from a
patient with a stop codon mutation in the MYO5A gene were left 24h under starvation
and replated onto fibronectin-coated glass slides in the absence of serum. Fibroblasts
binding to FN occurred rapidly, and by 15 minutes, they were spread and presented
strong staining for paxilin and FAK in the focal adhesions. On the other hand, mutated
fibroblasts showed scattered staining of these proteins and the formation of regular
focal adhesion was not observed. The same assay was performed with myosin-Va
knocked-down 1205Lu human melanoma cells. Knock-down was mediated by a siRNA
targeted to MYO5A mRNA (siMYO5A) or, as control, an irrelevant siRNA against nonmammalian sequence. We observed that melanoma cells also presented higher
spreading and focal adhesion formation when expressing myosin-Va in comparison to
knocked-down cells. In order to investigate a possible role for myosin-Va in adhesionindependent growth we used myosin-Va knocked-down WM1617 melanoma cells.
Knock-down was mediated by a lentiviral vector carrying three different sequences of
short-hairpin RNA targeted to MYO5A mRNA (shMYO5A) or, as control, an irrelevant
shRNA against non-mammalian sequence. The ability to form colony in soft agar, as
analyzed after 25-30 days of incubation, was significantly reduced for all three shMYO5A
tested in comparison to controls. Subsequently, we examined the effect of myosin-Va
depletion on apoptosis caused by detachment of the cells - anoikis. Results suggest that
myosin-Va protects cells from anoikis since depleted cells presented higher rates of
apoptosis than control. This preliminary study indicates that myosin-Va may be involved
in initial steps of focal adhesion formation and may be necessary to adhesion and
survival in detachment situations. Future studies should be conducted to confirm these
questions.
Financial support: FAPESP, CNPq, CAPES, FAEPA

B250
ANTI-FGF2 MONOCLONAL ANTIBODY AS AN IMAGING AND ANTITUMOR APPROACH
FOR MURINE MELANOMA B16-F10
Rodrigo Barbosa de Aguiar1, Carolina Bellini Parise2, Roger Chammas3, Jane Zveiter de
Moraes4
1.

2.

3.

4.

Instituto do Câncer do Estado de São Paulo (ICESP), Faculdade de
Medicina da Universidade de São Paulo (FMUSP). Av. Dr. Arnaldo, 251,
8th floor - CEP: 01246-000 - Cerqueira César, São Paulo, Brazil. Email:
rodrigo.aguiar@usp.br. Presenting author. Phone number: 11 96484194
Department of Biophysics, School of Medicine of Universidade Federal de
São Paulo (UNIFESP). Rua Botucatu, 862 7th floor - Vila Clementino, São
Paulo, Brazil. Email: carolina.parise@unifesp.br.
Instituto do Câncer do Estado de São Paulo (ICESP), Faculdade de
Medicina da Universidade de São Paulo (FMUSP). Av. Dr. Arnaldo, 251,
8th floor - CEP: 01246-000 - Cerqueira César, São Paulo, Brazil. Email:
rchammas@usp.br.
Department of Biophysics, School of Medicine of Universidade Federal de
São Paulo (UNIFESP). Rua Botucatu, 862 7th floor - Vila Clementino, São
Paulo, Brazil. Email: jz.moraes@unifesp.br.

Compelling evidence suggests that fibroblast growth factor 2 (FGF2), produced by
melanoma, plays important roles in tumor growth, angiogenesis and metastasis.
Therefore, a monoclonal antibody (MAb) that recognizes and blocks the FGF2 activity is
seen as an approach to be considered in oncology. The purpose of this study was to
evaluate the uptake and antitumor efficacy of anti-FGF2 MAb 3F12E7 in melanoma B16F10. For this, C57Bl/6 mice were subcutaneously (or intravenously, for metastasis assay)
implanted with murine melanoma B16-F10 cells (5x105 cells/animal). The treatment of
tumor-bearing mice with anti-FGF2 MAb, compared with saline and isotype controls, led
to a reduction in the number of metastatic foci in the lungs (ANOVA test, p<0.05), in
experimental metastasis assays, as well as suggests a lower subcutaneous tumor growth
rate. Groups: (1) gamma-irradiated 3F12E7 cells-treated (hybridoma secreting anti-FGF2
IgG1), (2) gamma-irradiated 1F5H2 cells-treated (hybridoma secreting isotype control
CEA-binding IgG1) and (3) saline-treated mice. The anti-FGF2 MAb tumor uptake was
evaluated by immunoscintigraphy. MAb was labeled with technetium-99m, using HYNIC
as chelator, with more than 90% of radiochemical purity. This study revealed that antiFGF2 MAb could efficiently achieve the tumor. Its uptake specificity was confirmed by
direct measurement of radioactivity in resected tumors and by the comparison to that
obtained with the labeled isotype control. These data suggest that the MAb 3F12E7 may
be a promising antitumor strategy for melanoma as well as an imaging tool in preclinical
studies, configuring as a possible tracer for mapping the FGF2 angiogenic stimulus in the
tumor microenvironment.
Financial support: FAPESP. Ethics committee (CAPPesq) approval number 0942/09.
Key words: FGF2, melanoma, SPECT, technetium-99m.
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Crotamine is a cell-penetrating toxin from the venom of a South American rattlesnake
that displays a high specificity for actively proliferating cells in vitro and in vivo, besides a
dose-dependent cytotoxic activity. The aim of the present work was to unravel
mechanisms underlying the cytotoxicity of crotamine, showing that it depends on the
cell internalization of the toxin, followed by endocytic vesicle lysis and subsequent
release and activation of proteases in the cytoplasm, also involves mitochondrial
depolarization and rapid intracellular calcium transients. This was showing using both
confocal microscopy and cell based fluorescent techniques that allowed also to show
the effects of selective inhibitors of different calcium mobilization pathways, which
indicated the involvement of mitochondria, lysosomes and endoplasmic reticulum, as
well as of extracellular calcium entry for the calcium-mobilizing effect of crotamine.
Moreover, the ability of crotamine to target proliferating tumor cells in vitro was also
observed in vivo by real time fluorescent imaging. It also worth mentioning that we have
previously shown that crotamine also carries and delivers acid nucleic molecules into
cells. Taken together, our data presented here suggest that crotamine can be used for a
dual purpose: to target and detect growing tumor tissues as well as to selectively trigger
cell death of tumor cells, potentially carrying therapeutic genes. Thus we believe that
crotamine belongs to a class of natural peptides showing potential interest as
theranostic compound with potential application for cancer diagnosis and treatment.
Financial support by FAPESP, CAPES and CNPq.

Background: Matrix type 1 metalloproteinase (MT1-MMP) found in cell membrane has
an important role in remodeling of the extracellular components during the normal
morphogenesis as well as in the migration and invasion of the tumor cells. However
there is no reported regarding their expression during the first stages of the intestinal
tumor progression.
Aims: The aim was to determinate by immunohistochemistry MT1-MMP in the large
intestine of 3 rats per group after 30 days, 3 and 5 months of a single injection of
azoxymethano (15mg/Kg w.b.). The control group was injected with saline solution.
Intestine fragments were processed to paraffin inclusion. Monoclonal antibody antiMT1-MMP 1:500 (Millipore) were used in three longitudinal sections (5μm) per group
and were detected by DAB reaction and counterstained with hematoxiline. To control
the immunological reaction antibody was omitted in some sections.
Results: MT1-MMP was strongly expressed in the surface epithelium cells, in connective
tissue and crypts cells on 30th day after the azoxymethane injection however after 3
and 5 months the expression was reduced. In the control group MT1-MMP was
expressed only in the surface epithelium cells.
Conclusion: MT1-MMP was detected on the glands and surface epithelium cells during
the tumor progression in the large intestine but not in the glands in control group
indicating that the MT1-MMP can be used as a molecular marker to detect the intestinal
tumor during their first stages of invasion.
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EFFECTS OF ANTI-CD3 MONOCLONAL ANTIBODY IN SALIVARY GLANDS OF
SPONTANEOUSLY DIABETIC MICE
Éber Emanuel Mayoral, Gabriel Moretti Domingues, Alan Telles Ferri, Rafael Dias
Mancio, Fernanda Alvarez Rojas, Luis Antonio Peroni, Edmir Americo Lourenço, Eduardo
Jose Caldeira
eemaioral@hotmail.com;
gabfeto@hotmail.com;
alantferri13@gmail.com;
rafaelmancio@hotmail.com;
luis@imuny.com.br;
luis@imuny.com.br;
edmirlorenco@ibest.com.br; caldeira@fmj.br
Tissue Morphology Laboratory, Department of Morphology and Basic Pathology, Faculty
of Medicine of Jundiai, FMJ; Rua Francisco Telles, 250; CEP 13202-550; Jundiai, Sao
Paulo, Brazil. Phone: +5511 4587 1095; Email: caldeira@fmj.br .
ABSTRACT: Background: Diabetes mellitus results in many complications, also
compromising the salivary glands. The current treatment for this condition should be a
substituting method to exogenous insulin. In this aspect, the immunotherapy has been
tested, but, it can be inefficient as an agent for the control of damage caused by
diabetes. Thus, the aim of this study was to evaluate the anti-CD3 monoclonal antibody
as alternative immunotherapy in the recovery of salivary glands of spontaneously
diabetic NOD (nonobese diabetic) mice. Methods: NOD mice were divided into two
groups of 10 animals: group I (untreated diabetic mice) and group II (anti-CD3-treated
diabetic mice). After treatment, the samples of salivary glands were collected for
histological examination under both transmitted and polarized light microscopy (ethical
approval process: 180/10). Results: Alterations in tissue architecture; increase in
extracellular matrix and presence of inflammatory process were observed in untreated
animals. Recovery of the salivary acinar cells occurred in treated animals. The parotid
glands demonstrated a smaller amount of collagen fibers and were not observed severe
inflammatory processes. Conclusion: These results indicate that immunotherapy
contributed to reestablishment of tissue damaged by the hyperglycemic condition,
demonstrating that the immunomodulation plays an important role in the recovery of
salivary glands.
Funding Support: FAPESP (process number: 2010/51619-2; 2010/05455-8), CNPq and
NAPED/FMJ.

C2
Melanomacrophages in the spleen of Eupemphix nattereri (Anura: Leiuperidae):
responses to LPS

C3
FPR receptor mediates the anti-inflammatory actions of annexin A1 protein
in endotoxin-induced uveitis

C4
DNA DAMAGE IN BLOOD OF THE COPD PATIENTS BY COMET ASSAY

1,2

ROSA, H.T.a; SILVA, A.L.G. b,c; BIZARRO, M.a; BENDER, E.a; ROSA, P.R a;CHARLIER,C.F.c;
SALVADOR, M.d; MOURA, D.J.e,f; VALIM, A.R.M.e; GUECHEVA, T.N.c,f; HENRIQUES,
J.A.P.c,d,f
a
Scientific Initiation of University of Santa Cruz do Sul - UNISC, Avenida Independência,
2293, Santa Cruz do Sul/RS, Brasil;
b
Department of Health and Physical Education - UNISC, Avenida Independência, 2293,
Santa Cruz do Sul/RS, Brasil;
c
Celullar and Molecular Biology Program, Federal University of Rio Grande do Sul UFRGS, Av. Bento Gonçalves, 9500 Prédios 43421/43431- Campus do Vale- Porto
Alegre/RS, Brasil
d
Institute of Biotechnology, University of Caxias do Sul, Caxias do Sul/RS, Instituto de
Biotecnologia Francisco Getúlio Vargas, 1130, Petrópolis, Caxias do Sul/RS, Brasil
e
Department of Biology and Pharmacy - UNISC, Avenida Independência, 2293, Santa
Cruz do Sul/RS, Brasil;
f
Department of Biophysics, Federal University of Rio Grande do Sul-UFRGS, Avenida
Bento Gonçalves, 9500 Prédio 43422. Laboratório 210. Campus do Vale-Porto Alegre/RS,
Brasil;
*
Corresponding author. Tel.: 51 37177684; E-mail address: htdarosa@gmail.com
Chronic Obstructive Pulmonary Disease, COPD, is an inflammatory lung disorder with
complex pathological features largely investigated. Our aims were to assess the level
and the susceptibility of DNA damage and the concentration of thiobarbituric-reactive
substances, TBARS, in COPD patients from southern of Brazil. A case-control study
enrolling 51 COPD patients and 51 controls without pulmonary disease. The study
protocol was approved by the Ethics Committee of Santa Cruz do Sul University, UNISC.
All individuals answered the personal health questionnaire and signed informed consent
before the interview. Peripheral blood samples were collected from patients and control
individuals at rest early in the morning. Peripherical blood was used to perform the
alkaline comet assay, pH 13, and neutral, pH8.5. For susceptibility DNA damage, the
cells were treated with alkylating agent methyl methanesulphonate, MMS for 1 and 3 h
at 37°C. The lipid peroxidation by measurement of reaction between malondialdehyde
and thiobarbuturuc acid, TBARS as indexes of oxidative stress. The results of comet
assay were significantly higher in cases than control. Neutral: 47.53±32.45 vs
37.49±38.05, p=0.047; Alkaline: 36.71±25.41 vs 26.65±27.96, p=0.005. The susceptibility
for DNA damage of MMS induced lesions remained elevated in COPD and it was
significantly higher after 3h of treatment, 158.90±103.50 vs 60.61±61.60, p=0.000, and
also correlates positively with TBARS, p=0.032. Our results demonstrate higher DNA
damage and susceptibility, especially in moderated, severe and very severe COPD
patients. This work was supported PRONEX-FAPERGS/CNPq, Santa Cruz Hospital and
Research Group Health Rehabilitation – UNISC and Federal University of Rio Grande do
Sul.
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Annexin-A1 (AnxA1) is an anti-inflammatory protein poorly studied in the eye. We
investigated the AnxA1 expression and mechanism of action as well as the antiinflammatory effect of its derived peptide (Ac2-26) in endotoxin-induced uveitis (EIU).
Rattus norvegicus were induced to uveitis (lipopolysaccharide - 1mg/kg) and divided
into experimental groups (n=10/group): EIU untreated for 24 and 48h, EIU treated with
topical applications (4/4h) or a single intravenous injection of Ac2-26 (1mg/kg) and EIU
systemically treated with the peptide and Boc2, the formylated peptide receptor (FPR)
antagonist (50µg/animal). AnxA1, serine-or-tyrosine-phosphorylated AnxA1 (AnxA-S27PO4 - AnxA-T21-PO4) and fpr2β receptor expressions were verified in the ocular tissues
by immunohistochemistry. The Ac2-26 effects were evaluated 24h after EIU by
quantitative analyses of leukocytes, TNF-α, IL-1β, IL6 and NO levels and COX2
expression. The ocular tissues showed strong immunostaining for AnxA1 and AnxA1-S27PO4 with maximum expressions in EIU 24h and Boc2 groups but reduced in 48h and
after treatments. There was no immunoreactivity for AnxA1-T21-PO4 in either group.
Interestingly, the fpr2β expression was increased in the groups treated with peptide and
decreased in the Boc2 group. Our data revealed the anti-inflammatory effects of Ac2-26
in the treated groups compared to EIU 24h with: reduced leukocyte infiltration and
decreased inflammatory mediators levels, while the Boc2 administration abrogated
these anti-inflammatory effects. The results of AnxA1 and fpr2β expressions in ocular
tissues in EIU showed a specific AnxA1 post-translational modification and determined
the fpr2β as the receptor mediating the anti-inflammatory actions of AnxA1. CEEA
(0467/2009). Financial Support: FAPESP and CNPq.
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Melanomacrophages are unique cells found in hematopoietic organs. These cells are
differentiated from hematopoietic stem cells and are known to contain melanin, which
has
antibacterial
and
cytoprotective
actions
against
free
radicals.
Therefore, we expect that the density of melanomacrophages would increase after
lipopolysaccharide (LPS) administration from Escherichia coli. We evaluated the
influence of LPS from Escherichia coli on spleen melanomacrophages of the frog
Eupemphix nattereri. We conducted morphological and histochemical analyses. We
analyzed the pigmentation on spleen of 30 adult males after 2 (LPS 2h), 6 (LPS 6h), 12
(LPS 12h), 24 (LPS 24h) or 48 hours (LPS 48h) of LPS inoculation, besides a control group.
After the periods, animals were euthanized and the spleen were submitted to routine
histological processing. We used histological section stained with HE, for histochemical
analyses we uses Schmorl’s solution and acid solution of ferrocianide for lipofuscin and
hemosiderin detection, respectively. Melanocrophages in the spleen are round-shaped.
The pigmentation in the spleen decreased after 6 hours, 12 hours, and 24 hours
(F=20.084; P <0.0001). We detected both hemosiderin and lipofuscin within
melanomacrophages, along with melanin. Hemosiderin increased after 6 hours and 24
hours (F=19.086; P <0.0001), while lipofuscin increased after 12 hours and 24 hours
(F=7.674; P <0.0001). Our results demonstrate that melanomacrophages are responsive
to LPS administration, which may be related to immune function of these cells.
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RU486 improves cutaneous wound healing in mice submitted to psychological stress
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Cutaneous wound healing is a complex process involving inflammation, granulation
tissue formation, and remodeling, which result in scar formation. Chronic stress impairs
cutaneous wound healing through the activation of the hypothalamic–pituitary–adrenal
axis (HPA). Among the products of HPA are glucocorticosteroid (GC) hormones, which
have been shown to delay wound closure. Therefore, we evaluate the effects of
administration of a GC receptor antagonist (RU486) on cutaneous wound healing to
chronically stressed mice. Male mice were stressed by spun at 115 rpm for 15 min per
hour, daily, until euthanasia. A group of mice were only chronically stressed (Stress). A
group of chronically stressed mice received daily I.P. injection of RU486 (20mg/Kg;
Stress+RU486). Control mice were not subjected to stress, but received RU486 daily
(Control+RU486). An excisional lesion was made and measured. Fourteen days later,
mice were killed to collect blood and lesions. The inflammatory infiltrate, angiogenesis,
mieloperoxidase (MPO), and collagen deposition were evaluated. Stress showed delay in
wound closure and Stress+RU486 recovery the delay in wound closure 7 days after
wound. There is no difference in re-epithelialization between groups, although
Stress+RU486 started to re-epithelialize earlier than Stress. Stress+RU486 demonstrate
recovery of MPO activity when compared to Stress. The hydroxyproline content were
higher in Control+RU486 when compared to stressed groups and Stress+RU486 group
showed discrete improve in hydroxyproline levels when compared to Stress group. Our
preliminary results indicate that blocking GC signalization improve wound healing in
stressed mice. Supported by CAPES, FAPERJ & CNPq; Ethical Approval for animal studies
039/2010.
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Leishmaniasis is considered by the World Health Organization (WHO) as one of the
major zoonosis worldwide, among the NTDs (Neglected Tropical Diseases). Because of
the difficult in prevention, American cutaneous leishmaniais (ACL) is an important
disease to public health. The etiologic agent of ACL is the protozoan Leishmania, a
parasite with a digenean life cycle, living alternately between vertebrate hosts and insect
vectors of the genus Lutzomya. The immune response mediated by type I cells is
characterized by production of IFN-ᵞ, and is associated with protection against
intracellular pathogens, such as Leishmania, while the type 2 immune response is
mediated by cells that produce IL-4, IL-5, IL-10 and IL-13 and are involved in allergic
processes and protection against extracellular agents. This study evaluated the cytokine
inflammatory profile types 1 and 2 in blood and in tissue injury of mouse infected by
Leishmania amazonensis and was approved by CEUA/Funed (No. 11/2011). Biological
samples were analyzed using flow cytometry analysis and the Cytometric Bead Array kit
(CBA) Mouse TH1/Th2 Cytokines (BD, Cat. 551287, San Diego). Results showed a
prevalent type 2 response in injury tissue of infected animals and open up perspectives in
a better understanding of the inflammatory profile induced by these diseases and in the
discovery of possible mechanisms of control and treatment.

C8
Influence of cyclooxygenase-2 inhibition on intramembranous and endochondral bone
grafts incorporation: imunohistochemistry analysis
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Prostate smooth muscle cells(pSMCs) play a key role in prostate
physiology regulated by Testosterone. We previously demonstrated that LPS induces
dedifferentiation and proinflammatory response of pSMCs. Our aim was to elucidate a
possible modulation of pSMC response to LPS by Testosterone.
Rat pSMCs were treated in vitro with LPS (1 or 10 µg/ml) for 24 or 48h
with or without Testosterone(10-7M). Ultraestructural examination showed welldeveloped proteinopoietic organelles and loss of the contractile apparatus after LPS.
Meanwhile, pSMCs conserved a more-differentiated phenotype with Testosterone.
Furthermore, LPS challenge decreased ACTA2 filaments and calponin expression
(p<0,01vsunstimulated) in a dose- and time-dependent manner as assessed by
inmunofluorescence and western blot. Moreover, after LPS pSMCs expressed vimentin,
a fibroblast marker. Interestingly, Testosterone abrogated LPS-induced changes, being
only detectable after 10ug/ml of LPS for 48h (p<0,05vsLPS without Testosterone). LPS
also incited an increase in TLR4 signal (LPS receptor) (p<0,001vsunstimulated) and in
TNF-α and IL6 (ELISA) secretion by pSMCs; both effects were reduced by Testosterone
(IL6 p<0,01vsLPS without Testosterone; TNFα p<0,05vsLPS without Testosterone).
Finally, nuclear NF-кB translocation was analyzed by fluorescence as a parameter of
TLR4 activation. A peak of 21% of pSMCs with nuclear NF-кB was observed at 15 min
after LPS, compared to the 7,5% of positive cells with Testosterone.
These results demonstrate that Testosterone regulates pSMCs response to LPS, leading
to a reduction of proinflammatory mediators and the maintenance of a differentiated
phenotype, which reinforce the homeostatic role of androgens into the prostate.

Authors: Cláudia Cristina Biguetti, Eduardo Moreschi, Leandro de Andrade Holgado,
Aparício Fiuza de Carvalho Dekon, Paulo Domingos Ribeiro Junior and Mariza Akemi
Matsumoto
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The success of alveolar reconstructions using onlay autogenous block bone grafts
depends basically on their adequate incorporation to the recipient bed, characteristics
of the graft, from endochondral (EC) or intramembranous (IM) embryologic origins,
influenced by a number of local molecules. Considering the fundamental role of
cyclooxygenase (COX-2) in bone repair, the aim of the present study was to analyze the
effect of its inhibition in the incorporation of iliac crest (EC) and calvaria (IM) bone
grafts. Thirty two male rabbits were divided into two groups: Control (EC and IM) –
treated with saline solution, and NSAID (EC and IM) – treated with 6mg/Kg non-steroidal
anti-inflammatory drug etoricoxib, to be euthanized after 7, 14, 30 and 60 days. The
percentage of new formed bone in the interface area of the IM control grafts was of
14%, when more intense Runx-2 labeling was registered, against 4.75% of NSAID group
at day 14 (P<0.05). No differences were detected between the EC grafts in both
situations, although NSAID group presented a more intense Runx-2 labeling at days 14
and 30. No VEGF labeling differences were detected. It is suggested that inhibition of
COX-2 influences osteogenic activity of onlay bone grafts but minimal influence on their
incorporation. Support: Fundação de Amparo à Pesquisa do Estado de São Paulo (Grant
numbers 2008/11485-7; 2009/14989-9) and Animal Committee of University of Sacred
Heart, USC (protocol # 115/09).
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The megaesophagus observed in infected individuals with Trypanosoma cruzi is
characterized by increase in the diameter of the organ and aperistalsis. The persistence
of the parasite and the inflammatory process, composed mainly of T and B lymphocytes
and mast cells, can cause structural damage of enteric nervous system (ENS).
Considering that the mast cells (MC) mediate the interaction between the ENS and
immune-cytotoxic mechanisms in the gastrointestinal tract, the main objectives of this
study were performed morphometric analysis of tryptase mast cell (MCT)
immunoreactive (IR) in the inner muscle layer (ML) and myenteric plexus (MP) of
infected individuals with and without megaesophagus and noninfected individuals.
Furthermore, we proposed to verify the correlation between these cells and of nerve
fibers area PGP 9.5-IR. It was used six samples from uninfected individuals
and twelve samples of infected individuals with and without megaesophagus. Through
the technique of indirect immunoperoxidase, were analyzed 20 consecutive fields with a
40x objective, using the anti-tryptase and anti-PGP 9.5 antibodies. The number of MCTIR showed increased in infected individuals than in noninfected individuals, but the
infected individuals without megaesophagus also showed denervation in muscle layer.
Moreover, the correlation between nerve fibers PGP 9.5-IR and MCT-IR was negative.
These results suggest that the increase of MCT-IR contribute to the decrease density of
the nerve fibers PGP 9.5-IR, consequently leading to the development of the chagasic
megaesophagus. This work was approved by Universidade Federal de Minas Gerais
Research Ethics Committee (ETIC 0313.0.203.000-10) and supported by funds from
Capes and Fapemig.
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The Influence of protein malnutrition on the IL-1β production by macrophages
stimulated with TNF-α.
Oliveira DC, Mello AS, Beltran JSO, Santos EW, Borelli P, Fock RA.
Protein malnutrition (PM) decreases resistance to infection, impairing a number of
physiological processes. Previous studies of our group have demonstrated in
malnourished animals a decreased capacity of pro-inflammatory cytokines production
after LPS stimulus. In this study we evaluated in a PM model the capacity of
macrophages have to produce IL-1 after TNF- stimulus, once TNF- is reduced in
malnourished animals and both cytokines are pivotal in the inflammatory response.
Two-month-old male BALB/c mice were submitted to PM with a low-protein diet (2%),
compared to 12% protein in the control. Macrophages from peritoneal cavity were
collected and cultivated without TNF- or in the presence of TNF- (10 pg/mL) during 2
hours. Hemogram, peritoneal cellularity and macrophages production of IL-1 after
TNF- stimulus were evaluated.
Malnourished animals presented anemia, leucopenia and reduction in peritoneal
cellularity (10.11.1 Hb.g/dL; 1050170 leuc./mm3;1.80,6x106 cel/mL, p0.05) when
compared to control animals (13.21.4 Hb. g/dL; 3240320 leuc./mm3; 2.7 0,7 x106
cel/mL), Macrophages from malnourished group after TNF- stimulus showed a
reduced production of IL-1 (39.521.8 pg/mL, p0.05)when compared to animals from
controls groups stimulated (116.829.8 pg/mL) or not with TNF- (122.022.7 pg/mL).
Cells not treated with TNF- from malnourished animals (61.133.2 pg/mL) did not
show difference when compared to the controls groups.
These results infer that cells from malnourished animals did not respond with the same
intensity and/or manner as well-nourished mice.
This study was approved by the Ethics Committee of the Faculty of Pharmaceutical
Sciences at the University of São Paulo.
Financial support: Fapesp, CNPq.
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Background: Obesity is considered an inflammatory process and a worldwide public
health problem because it can conduct to different diseases associated with the
metabolic syndrome. In obese rats induced by the glutamate monosodium was reported
an increase in the cell proliferation as well as in the intestinal alkaline phosphatase
expression.
Aims: In this investigation the aims were to measure the effect of a long term (90 days
of swimming training) on the goblet cells number and intestinal alkaline phosphatase
expression in obesity rats induced by daily subcutaneous injections of glutamate
monosodium (GMS) at dose of 2mg/KG in the first five old day life. The rats were
separated in four groups denominated: Sedentary, GMS, Training and GMS Training.
After the training period the small intestine from three rats per group were processed
for paraffin inclusion. From jejunum sections were stained with Schiff reagent and
goblet cells were counted in twenty villus. The alkaline phosphatase was evaluated
using an immunohistochemical kit purchased from Sigma-Aldrich.
Results: A significant decrease in the goblet cell number was observed in the trained
group compared with the Sedentary, GMS and GMS Trained groups. A significant
reduction of the phosphatase alkaline expression was observed in the GMS Trained
group compared to trained group.
Conclusion: The result allows concluding that the physical activity can anyway to
modulate the cell differentiation process well as the expression of the intestinal alkaline
phosphatase in the GMS obese rats.
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Caffeic Acid Phenethyl Ester (CAPE) improves third-degree burns healing in rats
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Caffeic acid phenethyl ester (CAPE) is an active component of honeybee propolis, and
has been shown to have anti-inflammatory effects. The effects of CAPE on third-degree
burn injury wound healing has not been investigated yet. Twenty one female Wistar rats
were divided in three groups: control (no burn), burn and burn+CAPE. A third-degree
burn (10%t total body surface) was created. CAPE treatment (10 µmol kg-1) began
immediately after the burn and extended for 14 days when the animals were
euthanized. Burn group received only vehicle (saline). Wound areas were measured
weekly. After euthanasia, lesions were harvested and stored at -80ºC for biochemical
analysis. At 14 days after wounding, burn+CAPE group presented a greater wound area
contraction when compared to burn group (p<0.05). Biochemical analysis showed that
both Burn and Burn+CAPE groups present a higher myeloperoxidase activity than
control group (p<0.01 and p<0.05, respectively), but the Burn+CAPE group presented a
smaller myeloperoxidase activity compared to burn group (p<0.01). Analyzing nitrite
levels, the Burn+CAPE group presented smaller levels than Burn group (p<0.01). CD68
and PECAM-1 protein expression were also analyzed, showing that burn+CAPE group
presented a smaller expression than control (p<0.01, for both) and burn groups
(p<0.001 and p<0.05, respectively), therefore burn group presented a higher CD68 and
PECAM-1 protein expression compared to control (p<0.01, respectively). Burn animals
treated with CAPE showed a greater wound contraction, reduced myeloperoxidase
activity and nitrite levels, beyond smaller CD68 and PECAM-1 protein expression than
burn group, acting as an anti-inflammatory agent.
Sources of research support: CAPES
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Exercise may cause a local skeletal muscle inflammation and immune cells are mobilized
into circulation, and may infiltrate into inflamed sites. We hypothesized that fatigueinduced muscle inflammation may lead to increased neutrophil infiltration. PURPOSE: i)
investigate neutrophil kinetics in exercise-induced inflammatory response, ii) evaluate
the effect of treatment with antioxidants on the exercise-induced inflammatory
response. METHODS: Mice were exercised on treadmill until fatigue. Blood samples
were collected to total leukocyte counts and muscle tissue to histology (MPO analysis).
gp91phox-/- mice or apocynin treatment were used to study the role of NADPH-oxidase
pathway. Neutrophil recruitment was visualized by intravital microscopy (using
LysmeGFP mice). RESULTS: Circulating numbers of lymphocytes, neutrophils and
monocytes increased 12h and 24h post-exercise when compared with control group.
Intravital microscopy revealed a significant increase in the number of rolling and
adherent neutrophils at the following 3h, 6h, 12h and 24h post-exercise. An increased
number of transmigrated neutrophil was observed 12h post-exercise. Treatment with
apocynin (NADPH oxidase inhibitor) or gp91phox deficiency completely inhibited
neutrophil recruitment after 12h post-exercise. In addition, superoxide dimustase did
not change the number of rolling neutrophils but led to an additional increase on
adherent cells. CONCLUSION: Fatiguing exercise causes a ROS-dependent neutrophil
influx to skeletal muscle.
Apoio: CAPES, FAPEMIG E CNPq.
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Introduction and Aims: Leptin is an adipokine that inhibits food intake and enhances
metabolic expenditure. Leptin activates macrophages and neutrophil through
mechanisms not completely elicited. High-fat diet fed mice reproduces human obesityrelated characteristics, such as high adiposity, hyperglycemia, and hyperleptinemia with
leptin resistance. Lipid bodies are organelles related to lipid metabolism and eicosanoids
production in leukocytes. Previous work showed that leptin activates and induces lipid
body formation in peritoneal macrophages. Here we investigate in vivo effects of leptin
on murine leukocytes under normal (ND) or high-fat diet (HFD).
Methods: C57Bl/6 mice were fed with diets containing 60% fat (HFD) or 10% fat (ND) for
14 weeks. Mice were treated with intraperitoneal injection of leptin (1 mg/kg) or saline,
and peritoneal wash was performed 24h after to evaluate cell population after MayGrunwald-Giemsa staining; lipid bodies after osmium staining; and cytokines by ELISA.
Results: High-fat diet induces lipid body formation in peritoneal macrophages that is
further enhanced after leptin treatment. HDF induces peritoneal TNF, and leptin also
induces peritoneal TNF in ND mice but does not further enhance in HFD mice. Leptin
treatment also induces neutrophil recruitment to peritoneal cavity and this is not
dependent on the diet.
Conclusions: These results show that leptin acts as pro-inflammatory stimulus in nonobese and obese mice. Moreover, leptin effects in macrophage are enhanced in HFD fed
mice but neutrophil migration was unaltered by the diet. This suggests that leptin
functions on different pathways depending on the cell and physiologic condition.
Ethical approval: All animal procedures were approved by FIOCRUZ Animal Welfare
Committee (CEUA – Fiocruz).
Funding support: CAPES, CNPq, FAPERJ, INCT-Câncer, FIOCRUZ
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Background: Acute liver failure (ALF) is a disorder associated with high mortality and
resource cost. In this disease, necrotic hepatocytes release DAMPs such as
mitochondrial formyl-peptides, as well as cytokines and chemokines, which induce
neutrophil recruitment and activation and could lead to additional hepatocyte damage.
Aim: Our objective was to determine the participation of neutrophils during
acetaminophen-induced acute liver failure. Methods: ALF was induced by
acetaminophen (APAP) overdose in mice. Hepatic injury was quantified by serum
alanine aminotransferase (ALT) levels and histopathology (H&E). Neutrophil influx was
measured by hepatic myeloperoxidase (MPO) activity and confocal intravital microscopy
(IVM). Cytokines and chemokines were quantified by ELISA in liver and serum.
Citotoxicity experiments with human neutrophils and HepG2 cells were performed.
Results: APAP caused liver necrosis at 500mg/kg, indicated by increased ALT and MPO
levels. Hepatic necrosis and neutrophil recruitment were confirmed by H&E and IVM. In
addition, CXCL1, CXCL2, TNFalpha and IL1beta were increased both in serum and liver
from APAP-treated mice. Depletion of neutrophils significantly decreased ALT levels,
and blockage of the chemokine receptor CXCR2 reduced ALT levels by 20% and MPO
levels by 50%. Furthermore, antagonism of the formyl-peptide receptor FPR1 inhibited
15% of ALT increase and mildly reduced MPO. However, combined blockage of
CXCR2/FPR1 significantly reduced liver injury and neutrophil influx in vivo, and inhibited
neutrophil cytotoxicity in vitro. Conclusion: Neutrophils contribute to APAP-induced
liver injury, in which CXCR2 and FPR1 mediate neutrophil recruitment and activation.
Ethical Aproval: Human (CEP-FIOCRUZ 22/03); Animal (CETEA (051/11)). Financial
support: CAPES, CNPq, FAPEMIG.
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Classically activated (M1 phenotype) and alternatively activated (M2 phenotype)
macrophages have been implicated in a great number of physiological and pathological
processes, such as wound healing, atherosclerosis and cancer. The role of macrophages
in cancer has been controversial and many aspects remain unresolved. A growing body
of evidence suggests that a switching from M1 to M2 phenotypes may play an
important part in cancer development and progression. In this context, the
establishment of a simple in vitro experimental model could represent an important
step to evaluate the influence of several factors in phenotype transition. The human cell
line U937, under different stimulus (PMA or GM-CSF), is able to differentiate into a
macrophage-like cell, which can be stimulated to acquire M1 or M2-like phenotypes
under LPS/IFNgamma or IL-4 stimulus, respectively. In this work we aimed to establish
the optimal conditions for macrophage differentiation and acquisition of M1 or M2
phenotype. For that we utilized two different approaches: i) the prospection of three
public expression microarray datasets available in Gene Expression Omnibus to assess
the set of genes most related to the differentiation process and phenotype conversion
and ii) validation of differentiation markers in U937 cells by evaluating the cell growth
rate, adhesion and morphological changes, nitric oxide and reactive species levels, and
arginase activity. This model will then be utilized to help characterize the role of
macrophages and its phenotype change in cancer microenvironment and development
and in atherosclerosis research.
Support: INCT-TM (MCT/CNPq 573671/2008-7), FINEP/IBN-Net (01060842-00),
PRONEX/FAPERGS (1000274) and PROPESQ/UFRGS.

C17
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Mesenchymal stem-cells (MSCs) are multipotent adherent cells that possess the
abilityto self-renew and are capable to differentiate into osteoblasts, adipocytes, and
condroblasts. The use of the model organism Gallus gallus in stem cells research
presents advantages over other models, because its short fetal incubation period (21
days), the low cost to keep the embryonated eggs under laboratory conditions and
their easy manipulation. In this context, considering the relationship between
inflammation and differentiation, this work aimed to analyze the pattern of expression
of pro-inflammatory cytokines by MSCs from G. gallus before and after induction of
osteogenic differentiation. Cells from different tissues (lung, kidney, cerebrum, skin,
muscle, heart and spinal cord) were extracted from fetuses with 19 days of
incubation.The expression of cytokines TNF-α, IL-2, IL-6 and IL-1β, and the surface
markers CD45, CD73 and CD105 was evaluated by qualitative RT-PCR. MSCs isolated
from the heart were induced to osteogenic differentiation for 21 days. All the
procedures were approved by the Ethical Committee for Animal Research of the
Universidade Federal do Rio Grande do Sul. Data obtained showed none of MSCs
isolated from different compartments expressed the pro-inflammatory cytokine IL-2.
However, expression of IL-6 and the mesenchymal marker CD73 was detected in all
cells. The pro-inflammatory cytokines (TNF-α and IL-1β), the hematopoietic marker
(CD45) and the mesenchymal marker (CD105) showed a variable pattern of expression
among the tested cells. After the 21 days of osteogenic differentiation the cells from
the heart expressed the pro-inflammatory cytokines IL-2 e IL-1β.
Financial support: CNPq and FAPERGS
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Food allergy is most frequently the result of IgE-mediated hypersensitivity reactions and
is related to the failure of some regulatory mechanisms. It has been shown that Heat
Shock Protein 65 (HSP65) is released during cellular injury and can increase
inflammatory response. Based on this, we suggest that an oral pretreatment with
HSP65, which could turn the mice tolerant to HSP65, could decrease signs of food
allergy. To investigate this hypothesis, we induced oral tolerance to HSP65, through the
ingestion of transgenic Lactococcus lactis (L. lactis)-secreting HSP65 before antigen
sensitization. Food allergy was induced through subcutaneous injection with ovalbumin
in aluminum hydroxide and challenged with the antigen containing diet for 7 days, in
female mice BALB/c. The treatments consisted of oral ingestion (during 4 days) of L.
lactis wild-type (WT), or L. lactis secreting HSP65, or only the medium M17 cultures, 7
days before the OVA sensitization. Both treatments reduced almost equally the majority
of the food allergy observed signs. Compare to allergic group medium, animals from
allergic groups treated with WT and HSP65 had reduction in serum anti-OVA IgE levels,
intestinal eosinophils numbers, mucus production and IL-6 levels in the adipose tissue.
We conclude that L. lactis could be a probiotic in potential. To investigate whether oral
tolerance to HSP65 is involved in this response, new experiments with new protocols
should be further addressed. This work was approved by Universidade Federal de Minas
Gerais Research Ethics Committee and supported by funds from CNPq and Fapemig.
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Eosinophils are effector cells that play an important role in the pathophysiology of
allergic disease. The accumulation of eosinophil in tissue depends not only on the
number of cells being recruited but also on the number of cells that are cleared or leave
the tissue. Thus, defective removal of these cells plays an important role in the initiation
and propagation of chronic inflammatory diseases. Here, we investigated the role of
H2O2 in the resolution of the inflammatory response after induction of asthma. For
induction of the inflammatory response to ovalbumin adjuvant aluminum hydroxide in
mice previously sensitized with the same antigen. There was an initial accumulation of
neutrophils at 12 hours and an increase of eosinophils after 24 hours of asthma
induction. The resolution of the eosinophilic inflammatory response initiated with 48
hours and was resolved after 72 hours of antigenic challenge. Administration of H 2O2 or
SOD resolved eosinophilic inflammation. In addition, the resolution of inflammation
induced by SOD or H2O2 was accompanied by an increase in the number of apoptotic
eosinophils. Furthermore, eosinophil resolution was delayed in gp91phox-/- mice but
not in iNOS-/- mice. Interestingly, ROS production was diminished in gp91phox-/- mice.
Moreover, the inhibition of ROS production by apocinin prolonged inflammatory
response. Our findings indicate that levels of H2O2 increase during eosinophil influx and
are necessary for the resolution of allergic inflammation in vivo by induce apoptosis of
eosinophils. This work was approved by Universidade Federal de Minas Gerais Research
Ethics Committee. Financial supports: CAPES, CNPQ e FAPEMIG
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Background: Chloroquine is the drug of choice in malaria treatment. Recently, it´s been
used in the treatment of several inflammatory conditions, such as rheumatoid arthritis
and transplantation procedures. However, little is known about the effect of the
treatment with this drug on the immune system cells.
Aim: The aim of the present study was to evaluate the consequences of the treatment
with chloroquine on the immune system cells of C57Bl/6 mice.
Methods: C57BL/6 mice were treated via i.p. with chloroquine (0; 2,5; 5 and 10mg/kg)
for five consecutive days. Three days after the last dose, mice were killed and total cell
number, proliferative capacity and splenic cell subpopulation were characterized by
flow cytometry (TLR2, TLR4, F4/80, CD11b, Dendritic Cells-DCs, regulatory T cells-Tregs).
Results: We found that mice treated with chloroquine had a significant decrease in
spleen cellularity. Number of TLR2+ and CD11b+ cells was significant lower, as well as
DCs in mice treated with chloroquine. On the other hand, an increase in Tregs was
associated with chloroquine treatment. No significant changes in other analyzed
parameters were observed.
Conclusion: We conclude that, apart of having an antimalarial activity, chloroquine also
possess an anti-inflammatory property through the stimulation of regulatory T cells and
inhibition of dendritic cells.
Ethical approval: All experiments were approved by the internal ethical committee
(CEUA/UNICAMP).
Financial support: Fundação de Amparo à Pesquisa do Estado de São Paulo – FAPESP
(#2011/13191-3).
Disclosures: All authors declare to have no competing interests.
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Background: Macrophages play a major role among the inflammatory cells that invade
muscle tissue after the occurrence of injury. Low-level laser therapy (LLLT) has been
widely used in clinical practice to accelerate the repair of muscle tissue, but little is
known regarding its effect on macrophages. Aims: The aim of this study was to analyze
the effects of LLLT on the viability of activated macrophages (J774 lineage). Methods:
Macrophages of the lineage J774 were activated with LPS (Escherichia coli O26:B6) for
24 h, received two different laser irradiation parameters (780 nm, 70 mW, 3 J/cm 2 and
660 nm, 15 mW, 7.5 J/cm2) and were incubated for more 24h. The evaluation of viability
was performed by MTT assay. In each experimental situation, non-irradiated cells served
as controls. Three independent experiments were performed under each condition and
the results were statistically analyzed. Results: After 24 h of incubation there were no
differences between the cell viability of the different groups. Conclusion: In the first 24
h nor LPS neither LLLT influenced the viability of J774 lineage cells, knowing this, more
studies should be taken to evaluate the effects of laser irradiation on the modulation of
macrophages functions after LPS activation.

C22
Sensing ER Stress by PERK Promotes Adaptive Mitochondrial DNA Biogenesis and Cell
Survival via HO-1/CO Activity
Min Zheng, Seul-Ki Kim, Yeonsoo Joe, Sung Hoon Back, and Hun-Taeg Chung
School of Biological Sciences, University of Ulsan, Ulsan 680-749, Korea.
Abstract
Endoplasmic reticulum (ER) stress activates the adaptive unfolded protein response
(UPR), allowing cells to recover the folding capacity in the organelle. Upon severe
damage, however, the overwhelming response results in apoptotic cell death. Due to
the physical proximity between endoplasmic reticulum (ER) and mitochondria, the
functional interrelationship between these two organelles, including mitochondrial ATP
production and apoptosis has been suggested. Adaptive response to ER stress includes
the maintenance of cellular energetics, which eventually determines cell fates. We
previously demonstrated that heme oxygenase (HO)-1 activity protects cells against ER
stress in a PERK-dependent pathway. Here, we provide evidences that PERK-mediated
induction of HO-1 in murine macrophages, RAW264.7 relays ER stress to mtDNA
replication and function. ER stress induced by Thapsigargin (TG) treatments (10with the cells increased in mtDNA contents two- folds compared with untreated control.
HO-1 activity upon ER stress is proven to be critical for the mitochondrial integrity since
chemical inhibitor (zinc protoporphyrin 5-1 by
siRNA transfection suppress the activation of transcription factors for mitochondrial
biogenesis. Carbon monoxide (CO), an enzymatic byproduct of HO-1 activity is
responsible for the function of HO-1. Limited bioavailability of CO by hemoglobin
treatment triggers cell death with a concomitant decline of ATP production. About
78.1% of RAW264.7 cells were damaged in the presence of hemoglobin compared with
the injured cells (26.9%) under ER stress alone. Mitochondrial generation of ATP levels
were significantly declined when CO availability was limited under prolonged ER stress.
Taken together, we suggest that cellular HO-1/CO system conveys ER stress to cellsurvival signals from mitochondria via both the activation of transcriptional factors and
functional integrity of mtDNA.

Funding: Fapesp n° 2011/18429-8 e n° 2011/14474-9
Keywords: laser therapy, macrophage, LPS

C23
Inhibition of ROCK promotes resolution of inflammation by enhancing neutrophil
apoptosis
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Neutrophils, a major type of blood leukocytes, have a key role in the host defense
against several pathogens. However, the permanence of neutrophils in tissues
exacerbates inflammation by releasing proteases, reactive oxygen species, and
proinflammatory mediators. Thus, the induction of neutrophil apoptosis could be a
potential benefit to resolution of inflammatory response. Here, we have evaluated the
role of ROCK, an important GTPase involved in the regulation of apoptosis in many cell
types, in neutrophil accumulation in the pleural cavity induced by LPS. The intrapleural
administration of LPS induces a significant neutrophil recruitment at 4h and 8h after its
injection. To verify the role of ROCK, we treated the mice with Y-27632, a selective ROCK
inhibitor, 4h after LPS administration. Dexamethasone was used as positive control.
Eight hours after LPS administration, animals were euthanized and the cells present in
the pleural cavity were harvested. Mice that were treated with Y-27632 4h after LPS
administration had a significant reduction in the neutrophil accumulation into pleural
cavity. Interestingly, this reduction in neutrophil number in pleural cavity coincided with
an increase of number of apoptotic cell. Thus, we conclude that inhibition of ROCK
promotes the resolution of the inflammatory response induced by LPS. Financial
supports: CAPES, CNPQ e FAPEMIG.

Graft-versus-host disease (GVHD) is a major limitation to sucecessful allogeneic bone
marrow transplantation that affects several organ systems, including the
gastrointestinal tract and liver leading to severe systemic inflammation and significant
mortality in humans. Fullerol are soluble nanomolecules, symmetrical, composed
exclusively of atoms carbon and have antioxidant activity and anti-inflammatory.
Objective: To assess the effect of treatment with fullerol in the GVHD in mice. Methods:
To induce GVHD, B6D2F1 mice received splenocytes from C57BL/6 mice (GVHD group).
The control group received isogenic cells from B6D2F1 mice. To verify the effect of
fullerol, mice were treated with a dose of 10mg/kg (4 times/week) and clinical
parameters of disease were evaluated. The inflammatory response was studied by
analyzing the levels of reactive oxygen species (ROS), cytokines and chemokines by
ELISA, indirect quantification of leukocytes (mieloperoxidase activity - MPO and n-acetilglicosaminidase - NAG) and histopathological parameters in the liver. The bacterial
translocation was analysed in the blood, peritoneal cavity and liver. Results: All animals
in the untreated (GVHD group) died. However treatment with fullerol decreased
mortality in 80% as well as the incidence and severity of clinical signs of GVHD. This
protection was associated with reduced levels of ROS, cytokines and chemokines (IFNγ,
TNFα, CCL2, CCL3, CCL5), leukocytes accumulation in liver and provide lesser hepatic
injury, as well as a reduction and bacterial translocation after twenty days of disease.
Conclusion: The fullerol was effective in reducing inflammatory response associated
with GVHD in murines and could be relevant therapeutic strategies for this disease.
Ethical approval (CETEA): 209/2011
Financial support: FAPEMIG, CNPq e CAPES
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Adipose tissue (TA) is an endocrine organ, responsible for metabolic control and
secretion of adipokines, which are important in inflammation. Previous studies have
shown that mice fed with a diet rich in carbohydrates and fat had increased TA.
Objective: To establish a temporal relationship between increased epididymal adipose
tissue (TAE) and the recruitment of inflammatory cells to this organ, after highcarbohydrate diet. Methods: C57BL/6 mice were divided into two groups: one fed with
regular diet (control diet; DC) and the other fed with a high-carbohydrate diet (DCH
group) during 1, 3, 14, 28, 42 and 56 days. Indirect quantification of neutrophils
(myeloperoxidase activities MPO) and intravital microscopy of the microvasculature in
EAT were performed during this time period. Subsequently, animals with neutrophil
fluorescence (GFP- Lysme) were divided into two groups: DCH and DC for 12 and 24
hours. The rolling and adhesion of neutrophils in EAT these animals was analyzed.
Results: The group DCH showed a significant increase in adiposity in three days. We
observed an increase in rolling and adhesion in the microvasculature in this group, from
12 hours of ingestion, with significant increase of neutrophils in the TA. Conclusion: A
DCH can cause a greater recruitment of inflammatory cells in TA, even in animals
subjected to only 12 hours of DCH. Weight gain of TAE, caused by a DCH can be
associated with an inflammatory process. Therefore, the characterization of the
inflammatory response in TA may provide future strategies to control inflammation in
diseases related to obesity.

Introduction: Annexin A1 (ANXA1) is a glucocorticoid (GC)-induced protein that
mediates several GC functions. Aims: To investigate the role of ANXA1 on the
spontaneous and pharmacologically-induced resolution of neutrophilic inflammation.
Methods: BALB/C mice were challenged by intrapleural administration of LPS or PBS.
The cells present in the pleural cavity were harvested at different times of LPS challenge
or after 4h of treatment with anti-inflammatory drugs (rolipram, dexamethasone,
wortmannin) and processed for total and differential leukocyte counts and western blot
analysis. Results: The injection of LPS induced a time-dependent influx of neutrophils
which was maximal at 8-24h, diminished at 48h, with complete resolution occurring at
72h. Resolution was accompanied by an increase of mononuclear cells and was
associated with an increase of apoptotic cells (8-48h), Bax, caspase-3 cleavage and
ANXA1 levels into pleural cavity. The pharmacological treatment of mice with antiinflammatory drugs reduced the number of neutrophils and increased the expression of
ANXA1, which was associated with activation of a pro-apoptotic program.
Administration of Boc-1, an antagonist of ANXA1 receptor or antibody against ANXA1,
prevents dexamethasone-induced resolution of inflammation and decreases both,
expression of ANXA1 and apoptotic events. Injection of an ANXA1-derived peptide Ac226 to inflamed mice promoted neutrophil apoptosis and resolution of inflammation that
was prevented by zVAD-fmk, a broad-spectrum caspase inhibitor. Conclusion: Our
results showed that AnxA1 plays a fundamental role in driving natural and
pharmacologically-induced resolution of acute inflammation mediated by neutrophil
apoptosis. This work was approved by UFMG Research Ethics Committee. Support:
CNPq, FAPEMIG, CAPES and PRPq.

Ethical approval (CETEA): 264-08
Financial support: FAPEMIG, CNPq e CAPES
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The components of the sympathetic-peripheral CRH-histamine axis (SCH) can modulate
the release and action of each other and influence by different ways the immune system
in vivo and in vitro, although their direct effects are not clear. To address the effect of
epinephrine, norepinephrine, corticotropin releasing hormone (CRH) and histamine in
the innate immunity in vitro, peritoneal macrophages from male Wistar rats (200g-250g;
n=8) were isolated and cultured for 30 minutes with zymosan particles previously
opsonized. We evaluated the effects of the components of the SCH axis in their
physiological concentrations with or without the costimulus of phorbol 12-myristate 13acetate (PMA). The number of particles phagocyted by each cell in a total of 50 random
cells was counted by differential interference contrast microscopy (640X augment). The
effect upon the expression of the enzyme inducible nitric oxide synthase (iNOS) was
verified after 6h of culture in the presence of the axis’ components by western blot. All
the components were able to induce the expression of iNOS. About the phagocytosis,
epinephrine and norepinephrine had synergic effects with the PMA, augmenting the
phagocytosis by 63% and 72% respectively. The histamine also showed a synergic effect,
but not so evident (46% augment), while the CRH didn’t alter this parameter. We
conclude that the CRH seems to have only a medium to long-term influence in the
immune function (protein expression), while catecholamines and histamine also show
short-term effects (phagocytosis).
All procedures were approved by UFRGS’ ethics committee.
Financial support: Propesq-UFRGS; Capes, CNPq, FAPESP, INCT, FNDCT.
The authors declare no conflict of interests.
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Introduction and objective: Acute liver failure (ALF) is a disorder associated with high
mortality and elevated treatment costs. Acetaminophen (APAP) overdose is a prominent
cause of ALF which incidence is increasing in the developed world. We have described
an important role for the immune system in the development of ALF. In this context,
interleukin-4 (IL-4) may contribute to immune cell activation and exacerbation of liver
injury. The aim of this work was to evaluate the effect of IL-4 absence in ALF
pathogenesis. Methods: ALF was induced by oral overdose of acetaminophen (APAP;
200-500mg/kg) in Balb-c (WT) and IL-4-/- mice. Hepatic injury was quantified by serum
alanine aminotransferase (ALT) levels and the neutrophil influx by liver myeloperoxidase
(MPO) levels. Histopathology (H&E) was used to assess tissue morphology. Liver
cytokines and chemokines levels were quantified by ELISA. Results: APAP administration
induced liver necrosis at the doses of 350 and 500mg/kg. APAP-treated BALB-c mice
presented increased ALT and MPO levels. Hepatic centrilobular necrosis was confirmed
by histopathology (H&E). However, IL-4-/- mice presented reduced ALT levels in
comparison with WT mice. IL-4 absence led to improved survival rates in comparison to
control mice. Furthermore, MPO levels were also reduced in APAP-treated IL-4-/- mice
(500mg/kg). In addition, TNF-4-/- mice
treated in comparison with WT mice treated. Conclusion: Interleukin-4 has a
detrimental role in the development of the APAP-induced hepatic injury. Ethical
Aproval: CETEA-UFMG (051/11). Financial support: CAPES, CNPq, FAPEMIG.
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Background
Mastitis can be infectious or noninfectious, being a global problem, leading to
multibillion-dollar losses. Regarding the classification of pathogens, they can be divided
into contagious and environmental. The major environmental pathogens are
Enterobacteriacae (particularly E. coli) and Streptococcus uberis. Antibiotic therapy is
still the most widely method used in the mastitis treatment and prevention, however
the emergence of more virulent strains and resistant to antibiotics commonly used
brings the need for new alternatives to antibiotics.
Aims
In this context, bacteriophages appear as a viable alternative, because the isolation of a
new bacteriophage against resistant bacteria is faster and reduced cost when compared
to obtaining of new antibiotic.
Methods
Swiss mice at 5 weeks of age were inoculated with viral protein obtained by acid
precipitation, solubilized in phosphate buffer. Three inoculations were performed with 1
week interval between them without adjuvant, to stimulate proliferation of most B cell
clones producing specific antibodies to viral proteins.
Results
We observed two proteins with antigenic properties. Molecular masses were 23.4 and
26.9 kDa, and have cross-reactivity when analyzed for the presence of specific
antibodies.
Conclusion
Such proteins shown homology in their antigenic epitopes, cross reactivity was observed
between isolates 2 and 3, and 4 and 6. Phages induce antibodies production, including
antibodies against phage proteins. This property may interfere with the efficiency of
phage therapy, hence the need to isolation of different phages, as well as the use of a
phage cocktail.
Funding support: CAPES, FAPEMIG
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Sleep Disordered Breathing (SDB) and Coronary Artery Disease (CAD) are both
considered to be oxidative stress-associated disorders. Intermittent hypoxia,
consequent to SDB, induces inflammatory pathways and oxidative stress and reduces
nitric oxide (NO) availability causing endothelial dysfunction and atherosclerosis
progression. Low-density lipoprotein (LDL) peroxidation is directly involved in
atherosclerotic plaque formation and has been reported in SDB. Oxidized LDL (ox-LDL)
and malondialdehyde (MDA) are both lipid peroxidation markers. High-density
lipoprotein (HDL) mediates well known antiatherosclerotic properties related to
paraoxonase-1 (PON-1). PON-1 hydrolyzes lipid peroxides, reducing ox-LDL
accumulation. Obstructive sleep apnea (OSA) is associated with HDL dysfunction which
may be related to decreased PON-1 activity. This study reports results from 29 controls
and 27 cases with CAD (defined as > 30% coronary narrowing). All participants signed an
informed consent form, according to hospital ethics committee. AHI was increased in
CAD patients, and PON-1 activity and HDL levels were decreased. Regression analyses
showed that lower PON-1 activity and higher ox-LDL levels were important CAD
predictors compared to HDL or MDA levels. NO biomarker was positively correlated with
PON-1. SDB was not correlated with decreased PON-1 activity or with increased ox-LDL.
AHI was inversely correlated with HDL levels. These results indicate that PON-1 and oxLDL are important predictors of CAD; however, SDB may not be directly related to
increased ox-LDL and decreased PON-1 activity found in CAD patients. This study was
supported by Brazilian Government through FIPE-HCPA, CNPq, Fapergs, and Programa
de Pós-Graduação em Biologia Celular e Molecular of UFRGS.
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Effects of the stimulation of inflammation and treatment with ANXA1 protein in the
human retinal pigment epithelial cells
Cardin LT1, Sonehara NM1, Mimura KK1, Sobral L2, Leopoldino AM2, Oliani SM1,
Rodrigues-Lisoni FC3.
Keywords: human retinal pigment epithelial cells, annexin A1, cell culture, inflammation,
ELISA, lipopolysaccharide
The acute ocular inflammation can induce the process of uveitis, which exhibits some
degrees of degeneration and loss of the vision. In general, the glucocorticoid is the
pharmacological intervention used as treatment, but the adverse effects of this drug
limit its use. Our inquiries, managing the annexin A1 protein (ANXA1), have shown its
active participation in the inflammatory processes. In function of these data, it was
proposed the present research that has as general aim the evaluation of the influence of
this anti-inflammatory protein in the human retinal pigment epithelial cells (ARPE-19), in
the morphology, cell proliferation and migration and cytokines expression analysis.
These cells had been cultivated in complete medium and stimulated by the
lipopolysaccharide (LPS). In another experiment, the cells had been activated by the LPS
and treated with ANXA1, to evaluate the possible anti-inflammatory effect of the ANXA1
at 1, 2, 4, 24, 48 and 72 hours. After the induction of inflammation, the results had
shown that the ANXA1 does not modify the morphology of ARPE-19 cells, reduced the
cell proliferation accompanied by cellular migration. The expression of proinflammatory
cytokines was upregulated, showing a peak after 24 hours, and remained for 48 hours.
The studies had carried out in view of the applications of ANXA1 protein as an ocular
therapeutically alternative.
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C32
OBESITY AS AN ADDITIONAL COMPLICATION FACTOR IN SEPSIS INDUCED PULMONARY
INFLAMMATION
Thais Pineda Fungaro, Ricardo Costa Petroni, Suelen Jerônymo Souza de Oliveira, Denise
Frediane Barbeiro, Francisco Garcia Soriano, Thais Martins de Lima-Salgado
Emergency Medicine Division (LIM51), Faculdade de Medicina da Universidade de São
Paulo. Av. Dr. Arnaldo, 455, CEP 05508-900, SP, Brazil.
Background: Sepsis is a severe disease that represents a significant healthcare burden
worldwide, while obesity has reached epidemic proportions over the last few decades.
Although the mechanism is uncharted, it is known that obesity increases morbidity and
mortality in sepsis through its multiple effects on many organ systems, including
pulmonary function. Aims: Investigate the effects of obesity in systemic and pulmonary
inflammatory process in an experimental model of endotoxemic shock. Methods:
Animals were fed a high fat diet (30% of fat) for 6 weeks and then injected with
15mg/kg LPS i.p. They were euthanatized after 6, 24 and 48 hours. Inflammation was
characterized by measurement of plasma and pulmonary cytokines. The mRNA
expression of cytokine and tissue remodeling proteins was determined by real time PCR.
Results: Obesity decreased the survival rate of the animals 24 hours after LPS injection.
There was higher plasma concentration of IL1-beta, IL-6 and TNF-alpha in these animals.
Furthermore, there was higher concentration of IL-6 in the obese mice’s lungs after 6
hours of endotoxemia. However, the mRNA expression of pro-inflammatory factors (IL6, TNF-alpha, IL-1beta and MMP9) was lower, suggesting they may be converted to
proteins. Obese mice presented higher mRNA expression of TGF-beta after 6 hours,
indicating a reparative process. Conclusion: Obesity may be an additional complication
factor in sepsis induced pulmonary inflammation. Financial support: FAPESP, CNPq
Presenting Author
Thais Pineda Fungaro
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C33
Inflammatory cells profile in cardiac muscle of Calomys callosus infected with
Trypanosoma cruzi in the chronic phase of infection.
Noemi Nosomi Taniwaki(1), Vanessa Galdeno Freitas (1), Cibele Rodella de Almeida (1),
Deborah Yamazaki Hukuda(1), Maria Cristina Rodrigues Medeiros (2), Angela B. Gomes
dos Santos (2)
(1)
Núcleo de Microscopia Eletrônica, Instituto Adolfo Lutz, Av. Dr. Arnaldo,
355
01246-000 SP, Brasil. ntaniwak@hotmail.com
(2)
Laboratório de Imunohistoquímica, Faculdade de Medicina da
Universidade de São Paulo, Av. Dr. Arnaldo, 455 - 01246-000, São Paulo, Brasil
Trypanosoma cruzi, the aetiological agent of Chagas’ disease, an important endemic
parasitosis that affects millions of people in Latin America. Studies have suggested the
involvement of the immune system in development of Chagas’ disease during chronic
infection. A study of the local immune responses in chagasic heart lesions might provide
insight into the pathogenesis of Chagas’ disease and the regulation of host resistance to
the infection. In this study, an experimental model of chronic Chagas‘ disease was
developed in order to examine the distribution of inflammatory cells (macrophages, CD4
T cells, CD8 T cells, CD20 B cells) in the myocardium of Calomys callosus infected with G
(T. cruzi I), Y (T. cruzi II) and CL (T. cruzi VI) strains of the Trypanosoma cruzi after 6 and
12 months. Immunohistochemical techniques were performed to identify the
immunological responses in the sites of infection in animals infected with parasites’
strains of different phylogenetic lineage. This work was approved by the experimental
the Adolfo Lutz Institute Ethics Committee. Immunohistochemical assessment of
myocardium of animals infected with Y, CL and G strains of T. cruzi in the chronic phase
(6 and 12 months after infection) showed that macrophages and CD8 T cells were the
major components of the inflammatory infiltrate. CD4 T cells and CD20 B cells appeared
with low number and weakly stained. The presence of inflammatory cells and fibrosis
foci in the myocardium of animals infected with Y and G strains show a morphological
background that suggest a development to Chagas’ disease.
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C35
Temporal evaluation of the metabolic and immunological consequences in an
experimental model of food allergy
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Food allergy (FA) is usually the result of IgE-mediated hypersensitivity reactions. We
developed an experimental FA model to Ovalbumin (OVA) in which allergic mice show
an increased anti-OVA IgE production and a marked weight and adipose tissue (AT) loss.
The aim of this study was to evaluate the metabolic and immunological alterations in
the development of OVA-induced FA. For this, male BALB/c mice were sensitized with
OVA in Al(OH)3 on day 0 and received a booster on day 14. The Control group wasn’t
sensitized with OVA. After 21 days all animals received an OVA diet for 1, 3, 7 or 14
days. Sensitized mice showed aversion to the ingestion of OVA and it was seen until 7
days of challenge, the point where anti-OVA IgE was higher (75%). The aversion, jointly
with the increase in the rolling and adherent leukocytes in the AT, lead to a significant
weight loss that had the peak 7 days after the challenge (35%) with progressive recovery
after this day. This profile was confirmed by the weight and area of the adipocytes from
AT. The fasting serum glucose and trigliceryde levels were significantly lower in
sensitized mice on day 7 (40% and 65%, respectively) and on day 14, the glucose level
remained the same while the trigliceryde returned to the basal level. Our data suggest
that food allergy in mice can result in metabolic consequences. Financial support: CNPq,
FAPEMIG and CAPES. The animal procedures made on this project was approved by
CETEA/UFMG (Protocol 085/11).
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Female mice show increased leukocyte recruitment in adipose tissue than male mice in
a food allergy model
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The recruitment of leukocytes is an essential event in the inflammatory process which is
also present in the adipose tissue (AT) in an experimental model of food allergy (FA).
Studies have shown that the development and prevalence of some immunomediated
diseases are higher in women. The aim of this study was to evaluate the difference
between gender on the leukocyte recruitment in the AT microvasculature in this FA
model. For this, BALB/c mice were sensitized with OVA (allergic group) and then were
challenged with an OVA diet. The control group wasn’t sensitized. In allergic groups, the
level of anti-OVA IgE was significantly higher but there was no significant difference
between genders. Both genders ate less in the first week of allergenic challenge due to
the immunological aversion, but in allergic males (AM) this consumption was 31,8%
lower and in allergic females (AF) it was 25,7% lower. On the other hand, the significant
loss of AT was more evident in AF, nevertheless the adipocyte area wasn’t different. The
decreased food consumption is not the only cause of weight loss seen in allergic
animals. This is also due to the increased metabolism induced by the inflammatory
process which was more marked in AF, confirmed by further increase of leukocyte
adhesion in the microcirculation of AT in these animals. Our data show that the
inflammatory response in female, induced by FA, is more intense.
Financial support: CNPq and FAPEMIG.
This project was approved by CETEA/UFMG.
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Influence of pancreatic acinar cell necrosis on stellate cell proliferation in vitro
Burkhard Krüger and Kristina Geissler*
Dept. of Medical Biology and *Dept. of Gastroenterology, University of Rostock,
Germany
Pancreatic stellate cells (PSC) are coupled to acinar cells morphologically, but nothing is
known about their functional relationships, especially in acute pancreatitis. To shed
some light on this issue we compared both cell types in pure and co-cultures.
Methods: Pancreatic acini and PSC were isolated from male Wistar rats. Separated by a
microporous membrane the two cell types were co-cultivated in Boyden chambers at
37°C, and compared with pure cultures. Acinar cell necrosis was simulated by
cholecystokinin-induced cell damage (CCK, 10nM). PSC were studied for proliferation
(adhesion, cell number and biovolume), trypsinogen and CCK-A-receptor expression (RTPCR, immunocytochemistry) and CCK-induced calcium release (FURA ratio imaging).
Results: After one day of cultivation, 90% of acini were damaged. Cell debris and
digestive proteases were released into medium, mimicking conditions of pancreatic
necrosis. Under these conditions PSC adhesion was inhibited, but division rate
stimulated. In co-culture supernatant fivefold more non-adherent PSC were found, as
compared to pure culture. As shown by RT-PCR and immunostaining PSC express acinar
specific trypsinogen and CCK-A-receptor in a time-dependent manner but independent
from any acinar state. Proportion of immunostained cells increased during cultivation,
reaching 50% of immuno-positive PSC after five days. Almost no immunostaining was
observed in freshly isolated PSC. These data correspond with results of CCK-induced
calcium release (15% versus 65% Ca2+-positive PSC in one and five days old cultures,
respectively).
Conclusion: For the first time we show that pancreatitis-related PSC transformation is
affected by cultivation time and by the state of co-cultivated acinar cells. This is
significant for regenerative processes of injured pancreas.

C37
PARTICIPATION OF PROINFLAMMATORY CYTOKINES AND CELL MIGRATION IN THE
ANTI-INFLAMMATORY EFFECTS OF A SULFATED POLYSACCHARIDE FRACTION
EXTRACTED FROM THE MARINE ALGAE Gracilaria caudata IN MICE
Lucas Antonio Duarte Nicolau1*, Renan Oliveira Silva1, Larisse Tavares Lucetti2, Ana Paula
Macedo Santana2, Andre Luiz dos Reis Barbosa1, Karoline Sabóia Aragão2, Ronaldo de
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Background: The inflammatory is characterized by vasodilatation, increase of blood flow
and vascular permeability, migration of leukocytes to the inflammatory site and
cytokines production. Aims: The aim of the study was evaluate involvement
of proinflammatory cytokines and cell migration in the anti-inflammatory effects of a
sulfated polysaccharide fraction (PLS) extracted from the algae Gracilaria caudata in
mice. Methods: This study was approved by the local ethics committee (protocol N o
0063/09). The anti-inflammatory activity of PLS was evaluated using several
inflammatory agents (carrageenan, dextran, bradykinin, and histamine) to induce paw
edema and peritonitis. Samples of the paw tissue and peritoneal fluid were removed to
determine myeloperoxidase (MPO) activity or TNF-α and IL-1β levels, respectively.
Results: The results show that pre-treatment of mice with PLS (2.5, 5, and 10 mg kg-1 i.p)
significantly and dose-dependently reduced carrageenan-induced paw edema (38.18%,
54.54% and 85.45%, respectively). Similarly, PLS 10 mg/kg effectively inhibited edema
induced by dextran (45.2%) and histamine (59.6%), however, edema induced by
bradykinin was unaffected by PLS. The administration of carrageenan induced an
increase in TNF-α (190.33±23.25pg/ml) and IL1-β (1412.0±186.4 pg/ml) concentrations
in peritoneal fluid and MPO activity (20.3±4.1U/mg) in paw tissue. However, pretreatment of animals with PLS (10 mg/kg, i.p.) significantly reduced TNF-α
(80.53±12.94pg/ml) and IL-1β (372.5±158.6 pg/ml) concentrations, MPO activity
(8.4±1.3 U/mg) and inhibited total and differential peritoneal leukocyte counts.
Conclusions: Thus, we conclude that PLS reduces the inflammatory response in mice by
reducing neutrophil migration and cytokine concentration.
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How does the platelet-activating factor act in food allergy?
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The PAF, platelet-activating factor, is an important lipid mediator who acts in
inflammatory processes. In addition, studies suggest that the presence of PAF receptor
is important in attenuating adiposity. Our group saw that the inflammation happens at
the adipose tissue (AT) in an experimental model of food allergy (FA). Thus,
our objective was to study the participation of PAF in the development of FA. For this,
female BALB/c mice (WT) and mice lacking the PAF receptor (PAFR-KO) were sensitized
with OVA and then were challenged with an OVA diet (groups OVA+). The controls
groups weren’t sensitized (groups OVA-). As predicted by our model, in OVA+ the level
of anti-OVA IgE was significantly higher, but this was less expressive in the group PAFRKO. This same profile was observed by the technique of morphometry (PAS) in the
number of globet cells and eosinophils, by EPO. The AT was more preserved in PAFRKO OVA+ than in WT OVA+, confirmed by reduced weight loss and greater weight of TA
in the PAFR-KO OVA+. Interesting, the inflammatory process was more marked in WT
OVA+, confirmed by further increase of leukocyte adhesion in the microcirculation of AT
in these animals. These data suggest that PAF acts in the mechanisms of FA in order to
increase it, so the research on drugs that acts as inhibitors of this receptor could be
used to treat this pathology.
Financial support: CNPq and FAPEMIG.
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ANTI-INFLAMMATORY EFFECTS OF A SULFATED POLYSACCHARIDE FRACTION
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Background: The inflammatory is characterized by vasodilatation, increase of blood flow
and vascular permeability, migration of leukocytes to the inflammatory site and
cytokines production. Aims: The aim of the study was evaluate involvement
of proinflammatory cytokines and cell migration in the anti-inflammatory effects of a
sulfated polysaccharide fraction (PLS) extracted from the algae Gracilaria caudata in
mice. Methods: This study was approved by the local ethics committee (protocol N o
0063/09). The anti-inflammatory activity of PLS was evaluated using several
inflammatory agents (carrageenan, dextran, bradykinin, and histamine) to induce paw
edema and peritonitis. Samples of the paw tissue and peritoneal fluid were removed to
determine myeloperoxidase (MPO) activity or TNF-α and IL-1β levels, respectively.
Results: The results show that pre-treatment of mice with PLS (2.5, 5, and 10 mg kg -1 i.p)
significantly and dose-dependently reduced carrageenan-induced paw edema (38.18%,
54.54% and 85.45%, respectively). Similarly, PLS 10 mg/kg effectively inhibited edema
induced by dextran (45.2%) and histamine (59.6%), however, edema induced by
bradykinin was unaffected by PLS. The administration of carrageenan induced an
increase in TNF-α (190.33±23.25pg/ml) and IL1-β (1412.0±186.4 pg/ml) concentrations
in peritoneal fluid and MPO activity (20.3±4.1U/mg) in paw tissue. However, pretreatment of animals with PLS (10 mg/kg, i.p.) significantly reduced TNF-α
(80.53±12.94pg/ml) and IL-1β (372.5±158.6 pg/ml) concentrations, MPO activity
(8.4±1.3 U/mg) and inhibited total and differential peritoneal leukocyte counts.
Conclusions: Thus, we conclude that PLS reduces the inflammatory response in mice by
reducing neutrophil migration and cytokine concentration.
FINNANCIAL SUPPORT: CNPq
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Improvement of skin wound healing by parenteral injection of tolerated
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Introduction: In mice orally tolerant to ovalbumin (OVA), parenteral exposure to OVA in
Al(OH)3 immediatlly before incisional skin lesion inhibits Inflammation and improves
wound healing (Costa et al, Wound Repair Regen, 2011, 19:487). Herein, we
investigated whether the same treatment would inhibit inflammation and influence
healing of excisional skin wound.
Methods and Results: C57BL/6 mice turned tolerant to OVA by enforced drinking of a
1/5 egg white dilution (tolerant), and control mice that drank tap water (immune), were
all immunized i.p. with 10 µg OVA in Al(OH)3 7 days thereafter and immediately received
an excisional skin lesion. Another group (lesion) was wounded without any other
previous treatment. Two circular through-and-through (6,5 mm diameter) holes were
made in the dorsal skin with a punch under anaesthesia. Mice were sacrificed 1-3-5-714-40 days thereafter. These procedures were aproved by ethical comittee. Skin
samples were fixed in formalin, embedded in paraffin, sectioned at 5mm and stained
with HE, Gomori trichrome and Toluidine Blue, or fixed in 80% methanol-20% dimethyl
sulfoxide, embedded in paraplast and Immunostainned with anti-collagen type I/III, antii-CD3, anti-Ly6C or anti-F4/80. Tolerant mice showed fewer myofibroblasts,
inflammatory cells and T lymphocytes and displayed a pattern of collagen I and III
deposition similar to that observed in intact skin.
Conclusion: Parenteral injection of tolerated antigen improved the pattern of
extracellular matrix deposition during healing of adult mouse skin.
Supported by: Fundação de Amparo a Pesquisa de Minas Gerais e
Conselho Nacional de Desenvolvimento Científico e Tecnológico, Brazil.
This project was approved by Ethics Committee on Animal Experimentation - UFMG.
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Effects of low level laser therapy on the creatine kinase activity in C2C12 cells
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A growing body of evidence suggests that low-level laser therapy (LLLT) promotes
skeletal muscle regeneration by reducing the duration of acute inflammation and
accelerating tissue repair. Objective: The aim of this study was to analyze the effect of
low level laser (LLLT) on the differentiation of C2C12 myoblasts. Methods: The
myoblasts were grown in culture medium Dulbecco's modified Eagle medium (DMEM)
containing 10% fetal bovine serum (FBS) and induced to differentiate by replacing the
culture medium by DMEM containing 2% horse serum (SC). Treatment with LLLT
(780nm, 10mW 5J/cm2 for 12 and 20 seconds occurred concomitant with the induction
of cell differentiation. Cell differentiation was assessed at 1 and 3 days by means of the
determination of activity of creatine kinase (CK). The results were statistically analyzed
by analysis of variance (ANOVA), Dunnet test to verify differences between the control
group and groups treated with LLLT adopting significance of p ≤ 0.05. Results: It was
observed an increase in intracellular CK activity in laser group 3 days after the induction
of cell differentiation. Conclusion: LLLT caused an increase in CK activity after 3 days in
the energy density of 5J/cm2 which suggests a faster differentiation process.
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Improvement of skin wound healing by parenteral injection of a regular diet component
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Oral tolerance is an immunological phenomena observed after ingestion of many
different proteins. Parenteral injection of ovalbumin (OVA) into OVA-orally tolerant
mice inhibit the initiation of immunological responses to unrelated proteins, footpad
inflammation triggered by carragenin (Immunology 2008,126:354) and improve wound
healing after incisional dorsal skin lesion (Wound Repair Regen, 2011,19:487). Herein,
we investigated if the i.p. injection of zein, a regular component of the mouse chow
inhibits inflammation and improves wound healing. C57BL/6 male mice (n=6)
maintained according to the ethical rules, were grown in a commercial available animal
chow that contains corn proteins, mainly zein. Two circular through-and-through (6,5
mm diameter) holes were made in the dorsal skin of young adult mice with a punch,
under anaesthesia. Experimental mice received an i.p. injection of 10 µg zein in Al(OH)3
immediately before the lesion. Skin tissue samples were collected 7 and 40 days
thereafter, fixed in formalin, embedded in paraffin, sectioned at 5mm and stained with
HE or Gomori trichrome. A significant reduction in inflammatory cell count (1.029±0.056
versus 2.499±0.121) and fibroblast (2.328±0.193 versus 3.851±0.298, mean±SEM) were
observed at day 7 and at day 40 the pattern of collagen deposition in experimental mice
was more similar to that observed in intact skin. Parenteral injection of a regular diet
component reduced fibroblast and inflammatory cell number and improved wound
healing in adult mouse skin.
Financial support: CNPq and FAPEMIG.
This project was approved by Ethics Committee on Animal Experimentation - UFMG.
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Molecular features of anemia and obesity
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Obesity and anemia are public health problems. Although there are some clues that the
inflammatory state caused by obesity affects iron metabolism, little is known about the
molecular mechanisms that surround them. Our aim is to describe the molecular effects
of obesity on iron metabolism. During 32 weeks, C57Bl6 male mice received a control
diet (CONT) or a high fat diet (HFD). In a third group (HFD/HFD), the mother received a
HFD throughout the life, including its pregnancy and lactation and the offspring was fed
a HFD for 32 weeks. After this period, the weight of animals from HFD groups was
increased (CONT=29.5 g + 2.2; HFD=33.0 g + 1.9; HFD/HFD=41.0 g + 4.6) and the GTT
(glucose tolerance test) revealed they had insulin resistance. Small intestine and liver
were used in the gene expression analysis by real time PCR. ELISA assay showed that
both groups on HFD had approximately 3 times higher levels of leptin, a
proinflammatory cytokine capable of activating hepcidin transcription. Hepcidin is a
hormone that regulates iron homeostasis and acts by preventing the iron to be
transported from enterocytes to the portal circulation and from macrophages to the
bloodstream. Its liver expression was about 26% greater in the HFD group. Accordingly,
liver ferritin gene expression was also significantly increased. However, the expression
of DMT1 (divalent metal transporter), a transmembrane permease that transports iron
through the intestinal surface, did not differ between groups. Together, the data
corroborates that obesity may affect iron metabolism.
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Introduction: Wound skin healing is a complex process involving many types of cells
and molecules and often results in scar tissue formation in adults. However, scarless
skin wound healing is a common occurrence in the initial phases of fetal life. Reduction
in inflammatory infiltrates has been correlated with minimal scars. The peptide alphamelanocyte-stimulating hormone (alpha-MSH) possesses strong anti-inflammatory
activities and has been previously implicated in the control of broad inflammatory
reactions. We aim to determine whether alpha-MSH would inhibit inflammation and,
thus, influence healing after an excisional skin wound in adult mouse.
Methods: C57BL/6 young-adult mice (n=6) received an i.p injection of 1 mg/kg of
alpha-MSH and, 30 minutes later, two circular through-and-through holes (6,5 mm
diameter) were made in their dorsal skin under anaesthesia. Control mice were
wounded and received an i.p. saline injection. Some mice were sacrificed three days
after lesion for inflammatory cell counts and these procedures were aproved by an
ethical comittee. Skin tissue samples were fixed in formalin, embedded in paraffin,
sectioned at 5µm and stained with HE. Some mice are waiting for 40 days for scar
tissue analyses.
Results: Inflammatory cell counts (mean±SEM) were significantly reduced in the
experimental mice (1.746 ±0.073) compared with controls (2.594 ± 0.272).
Conclusion: Alpha-MSH reduced inflammation after excisional cutaneous wound and
may influence scar tissue formation.
Supported by: Fundação de Amparo a Pesquisa de Minas Gerais and Conselho
Nacional de Desenvolvimento Científico e Tecnológico, Brazil.
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TOLL LIKE RECEPTORS 2 AND 4 LEAD TO CARDIOMYOCYTE HYPERTROPHY IN VITRO.
Gaisler-Silva,F., Carneiro-Ramos,M.S. Universidade Federal do ABC, Santo André/SP,
Brazil.
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Background: Toll like receptors are a class of specific proteins that plays an important
role in innate immunity, inflammatory process and infection. TLR activate the Nf-kB
pathway and regulate the expression of inflammatory cytokines. Some systemic or local
inflammations are followed by cardiovascular diseases, showing that this cytokines are
responsible for modulating the cardiac trophism, decreasing the cardiac contractile.
Aim: The objective of this study is to evaluate the effect of TLRs agonists in the
modulation of cardiac trophism in vitro.
Methods: Neonatal cardiomyocytes were isolated from wistar neonatal rats. Cells were
treated for 24hs with LPS (1µM- TLR4 agonist) and Zymozan (10µM- TLR2 agonist). ANF
and Alpha-actin mRNA levels were used as cardiac hypertrophy markers. Gene
expression was evaluated by Real-time PCR. The results were expressed as mean ±SD
and P<0.05.
Results: ANF and alpha-actin mRNA levels were increased after LPS and Zymozan
treatment. The MyD88 mRNA levels, an adaptor protein of TLR cascade, were increase
after both LPS (30%) and Zym (50%) treatment compared to control cells.
Conclusion: These results suggest that TLRs were activated by their agonists and
promoted cardiomyocytes hipertrophy in vitro.
This study was approved by ethics committee on animal research at Institute of
Biomedical Sciences- University of Sao Paulo- Brazil.
Financial Support: FAPESP, CAPES and UFABC
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INTRODUCTION: Wound healing involves restitution, proliferation, and differentiation of
epithelial cells such as keratinocytes adjacent to the wounded area. We recently
demonstrated that the topical treatment of wounds with oleic and linoleic acids hastens
the healing process; however, the mechanisms of action remain unclear. AIMS: Our
purpose was to investigate the effect of oleic and linoleic acids on HaCaT cells, a
functional transformed human keratinocyte cell line. We measured the effect of these
fatty acids on proliferation, loss of plasma membrane integrity and DNA fragmentation
of HaCaT cells. We also analyzed the release of TNF-alpha, IL-1beta and IL-8 by cells
treated with fatty acids and the signaling pathways involved. METHODS: Cells were
cultured in the absence and presence of oleic acid or linoleic acid (10-400uM) to
evaluate: (a) toxicity by clonogenic assay, (b) apoptosis/necrosis by flow cytometry; (c)
activation of signaling pathways by western blot and; (d) the release of cytokines by
ELISA. RESULTS: Concentrations above 150 M and 100 M of oleic and linoleic acids,
respectively, significantly reduced the number of colony-forming units with toxic effects.
These results were confirmed by cell viability and DNA fragmentation assays through
flow cytometry. Nontoxic (20 M) and toxic (200 M) doses of oleic and linoleic acids
increased the phosphorylation of ERK1/2 and Akt proteins. The release of interleukin-8
and interleukin-6 was found to be dose-dependent augmented. CONCLUSION: Oleic and
linoleic acids can modulate the proliferation and death of keratinocytes. This study was
supported by FAPESP (2008/50310-5), CNPq (475841/2011-5 and 306041/2011).
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INCREASED GENE EXPRESSION OF HSP 60 AND 70, TOLL-LIKE RECEPTOR LIGANDS
TRENTIN-SONODA, M.; CIRINO-SILVA, R; CARNEIRO-RAMOS, M. S. Universidade Federal
do ABC, Brazil.
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Objectives: It is known that renal ischemia/reperfusion is able to generate a systemic
inflammatory state, which can exert effects in diverse organs, at cellular level, the Tolllike receptors (TLR) are known to participate of cardiac hypertrophy development, HSP
60 and 70 are damage associated molecular patterns (DAMPs), ligands of TLR2.
Methods: C57bl/6J mice were subjected to unilateral 60 minutes kidney ischemia,
followed by reperfusion of 5, 8, 12, 15 and 20 days, urea levels were measured in blood
serum, gene expression analysis were made by qPCR. Results: Urea levels were
increased in groups 5, 15 and 20 days (P<0.05). The group 15 days showed a significant
increase in heart weight/body weight ratio (P<0.05) and heart weight/tibia length ratio
(P<0.05) when compared to sham group. Cardiac TLR-2 mRNA levels were increased
after 5 days of reperfusion, HSP 60 and 70 mRNA levels were increased in group 15 days
when compared to sham group (P<0.05). Conclusion: First, the results indicate that
renal ischemia/reperfusion model is able to induce a transient cardiac hypertrophy in
mice. Moreover, this hypertrophy has a positive correlation with a transient increase of
TLR2 mRNA levels and its respectively ligands, suggesting that the cascade of activation
of TLRs may be involved to cardiac hypertrophy development. Financial Support:
FAPESP and UFABC.
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Background: Periodontal disease (PD) is able to modify various systemic inflammatory
mediators called interleukins, which may affect the homeostasis of different tissues of
the body such as muscle tissue. The practice of intense exercise causes changes in
immune response, which can be potentiated by DP, with potential changes in tissue
regeneration. Aims: To assess the correlation of inflammatory levels caused by
periodontal disease on the repair process muscle of trained rats and sedentary.
Methods: It was selected 24 Wistar male rats which were randomly divided into four
groups: control healthy and sedentary (SS), and healthy control trained (ST), with
periodontal disease and sedentary (DPS) and periodontal disease and trained (DPT).
Induction was performed by PD ligature-induced groups DPS and DPT. Groups TS and
DPT performed a strenuous exercise protocol on a treadmill for eight weeks.
Throughout the week of the experiment, samples were collected saliva and blood
samples for analysis of serum interleukins. At the end of the exercise protocol was
performed by induction of muscle injury in cryinjury tibialis anteriorand gastrcnemius
muscles of all rats, and they are sacrificed one week after criolesão. We performed
morphological analysis of muscles, thymus, inguinal lymph nodes and the periodontal
ligament. Results: We observed changes in inflammatory status of the animal DPT
group. Conclusion: PD is able to influence the muscle repair process. Ethical approval:
This project was approved based on the Law of Procedures for the Use of Animal
Science - Law No. 11794/2008. Funding support: CNPq, FAPERGS and PROPESQ / UFRGS.
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Odontologia - marcelo.lamers@ufrgs.br
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Intestinal mucositis is one of the major side effects of 5-fluorouracil-(5-FU)-anticancer
chemotherapy. In this study, we addressed the role of the apolipoprotein E (ApoE)COG133-mimetic peptide in 5FU-challenged Swiss and IEC-6 monolayers. Protocols were
approved by the Ethical Committee for Animal Research at the Federal University of
Ceara. Experimental groups were as follows: unchallenged controls, 5-FU-challenged
mice (450 mg/k g, i.p), treated or not with the ApoE peptide (0.3, 1, and 3μM, i.p., twice
a day). Mice were sacrificed 3 days after 5-FU challenge. Proximal small intestinal
samples were harvested for molecular biology and histology. We conducted ELISA and
RT-PCR assays to target IL-1β, TNF-α, IL-10, iNOS, and myeloperoxidase (MPO) to assess
intestinal inflammation. In our in vitro models, IEC-6 cells were exposed to 1mM of 5-FU
in glutamine free media with or without the ApoE peptide (0.02, 0.2, 2, 5, 10, and
20μM). We investigated IEC-6 cell proliferation and migration, 24h after the 5-FUchallenge. Additionally, apoptotic IEC-6 cells were measured by Tunel and flow
cytometry. Villus blunting and heavy inflammatory infiltrates were seen in the 5-FUchallenged group, findings that were partially ameliorated by ApoE. We found increased
intestinal MPO, IL-1β and TNF-α levels, and TNF-α and iNOS transcripts, and reduction of
IL-10 following 5-FU treatment, which were partially abrogated by the peptide.
Improvements were also found with IEC-6 apoptosis and migration following ApoE
treatment. Altogether, these findings suggest the benefit of the novel ApoE COG 133
mimetic peptide reducing 5-FU-induced intestinal mucositis. The research was
supported by CNPq.
Corresponding author email: or6f@virginia.edu
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Periodontitis is a chronic inflammatory disease, related to tooth loss in adults. Infliximab
is a quimeric monoclonal antibody against TNF-alpha, prescribed for treatment of
systemic inflammatory diseases. The study aimed at investigating the role of infliximab
on experimental periodontal disease (EPD)-induced bone resorption. EPD was induced
by passing a 3.0 nylon thread around the upper left second molar in Wistar rats. All
protocols were approved by the Ethical Committee for Animal Research at the Federal
University of Ceara. Animals were either treated with infliximab (1, 5 e 10mg/kg) or
saline solution endovenously 30 min before the periodontitis induction and were
followed until sacrifice in the tenth first day. A subset of rats was euthanized in the third
day for gingival myeloperoxidase (MPO) and for the blood MPO granulocyte index. In
addition, we analyzed bone loss index (BLI) and the periodontal collagen network using
confocal microscopy. We also analyzed metalloproteinase-1/-8, RANK, RANK-L, and
osteoprotegerin in maxillary tissue by IHC. Gingival myeloperoxidase (MPO), IL-1-beta,
and TNF-alpha were measured by ELISA. EPD caused leukocytosis, significant increases
in BLI and in gingival pro-inflammatory cytokines with inflammatory cell infiltrates, and
periodontal collagen derangement. Infliximab 5mg/kg could reduce granulocyte blood
count, gingival IL-1beta, TNF-alpha, and MPO levels and diminish MMP-1/-8, RANK, and
RANK-L bone immunolabeling with better periodontal collagen network in comparison
with the challenged saline group. We concluded that infliximab had significant antiinflammatory and bone protective effects. Further studies are warranted to confirm its
benefits in the clinical setting. CNPq supported this study.
Corresponding author email: rakel_castro_evangelista@yahoo.com.br
Phone: (+5585xx) 85226874
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The malnutrition/diarrhea vicious cycle may cause an environmental enteropathy.
Recent research has demonstrated zinc effectiveness in dysenteric diarrhea. We
examined the effect of oral zinc acetate (500 mg/L in drinking water) to weanling rats,
challenged by undernutrition using a northeast regional diet (RBD) for two weeks and by
a saturated lactose solution (given by oral gavage, 30 g/Kg) in the last 7 days, inducing
osmotic diarrhea. Protocols from this study were previously approved by the Ethical
Committee for Animal Research at Federal University of Ceara. Diarrheal scores were
graded as follows: 1-wet stools; 2-pasty stools; 3-semiliquid stools; 4-watery diarrhea.
Animals were checked for diarrhea daily after lactose intake. We draw blood for serum
zinc measurements using atomic absorption spectroscopy. Afterwards, rats were
euthanized to harvest jejunum tissue for histology and cytokine profile by ELISA. In a
subset of animals, mesenteric lymph nodes and spleen were harvested under aseptic
condition for bacterial translocation studies. The mesenteric lymph node and spleen
were removed, weighed, homogenized and plated onto agar McConkey for
quantification of aerobic colony-forming units/gram. Zinc improved weight gain only
following osmotic diarrhea in undernourished rats and significantly reduced diarrheal
scores by the third day of lactose intake, with improved jejunum histology. Zinc
supplementation did not diminish bacterial translocation, however reduced intestinal IL1beta and TNF-alpha cytokines to control levels. Oral zinc supplementation increased
serum zinc levels following lactose-induced osmotic diarrhea/malnutrition. Altogether
these findings support the use of zinc to prevent the vicious cycle of
malnutrition/diarrhea. This study was funded by CNPq.
*Corresponding author: tel.:+55 085 33668239. Email address: oria@ufc.br (Reinaldo
Barreto Oriá).
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cyclosporine A: expressions of TNF-alfa and annexin A1.
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Cyclosporine A (CsA) is a immunosuppressant widely used for prevent rejection in
transplants. But, its side effect more important is the nephrotoxicity. In renal lesions,
macrophages are activated by the chronic use of CsA and studies demonstrated that the
influx of these cells can be prevented by administration of clodronate lipossomes (CL).
The understanding of involvement of macrophages and inflammatory mediators in
nephrotoxicity process can provide new biological targets. Accordingly, it was
investigated the macrophages influx, interstitial fibrosis and expression of proinflammatory cytokine TNF-alpha and anti-inflammatory protein annexin A1 (AnxA1) in
acute and chronic phases of CsA nephrotoxicity process. Male Munich-Wistar rats were
divided into experimental groups: vehicle, treated daily with CsA (7.5 mg/kg) or CsA with
1 ml of CL (CsA-CL, 5 mg/ml), on days -4, 1, 4, 11 e 22. All rats (n= 6) were sacrificed after
4, 11 or 22 days of treatment, and their kidneys were processed for histopathological
analyses. The treatment with CsA induced increase in expression of TNF-alpha and
AnxA1 in the acute and chronic phases. In the chronic phase, it induced influx of
macrophages and interstitial fibrosis in renal tissue. The treatment with CL reduced the
influx of macrophages and fibrosis, increased the expression of AnxA1 and reduced the
expression of TNF-alpha in the chronic phase. Our data revealed that the absence of
macrophages reduces the damage caused by CsA in renal tissue, effect possibly related
with the increased expression of the AnxA1 and the decreased expression of TNF-alpha.
Supported by FAPESP, processes nº 2011/10743-5 and 2005/00867-8
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A SNAKE VENOM SECRETED PHOSPHOLIPASE A2 CROSSTALKS WITH INTRACELLULAR
PHOSPHOLIPASES TO INDUCE MAST CELLS (MCs) DEGRANULATION
MARLOS CORTEZ SAMPAIO1; BRUNO LOMONTE2; JOSÉ MARIA GUTIERREZ2; CATARINA
TEIXEIRA1.
1

Laboratory of Pharmacology, Butantan Institute, Sao Paulo,SP, Brazil; 2Clodomiro
Picado Institute, Costa Rica University, Costa Rica.
Mast cells are central elements of innate immune response. Upon stimulation these
cells release a vast array of inflammatory mediators through degranulation process.
Several snake venom phospholipases A2 (PLA2) induce degranulation of MCs in vitro.
However the mechanisms involved in this effect are still unknown. This study aimed to
evaluate the ability of MT-I, a GIIA-PLA2 isolated from Bothrops asper snake venom to
degranulate MCs and the involvement of the intracellular phospholipases cPLA2, iPLA2
and PLC in this effect. RBL-2H3 mast cell lineage was used. Citotoxicity of MT-I (0.7 – 15
µM) on RBL-2H3 cells (6x104) was evaluated by MTT and LDH assays after selected
periods of incubation (30 min - 6 h). MC degranulation was determined by measuring hexosaminidase release. Involvement of intracellular phospholipases in MT-I-induced
MCs degranulation was evaluated by pharmacological interferences with specific
inhibitors. Results showed that MT-I was cytotoxic to MCs at concentrations higher than
8.8 µM. Incubation of MCs with MT-I (1.7 – 7 µM) resulted in increased release of hexosaminidase after 30 min - 6 h of incubation in comparison with control cells
incubated with culture medium. Pre-treatment of cells with Pyr-2 or U-73122, inhibitors
of cPLA2 and PLC, respectively, significantly reduced MT-I-induced -hexosaminidase
release at 30 min as compared with controls. Inhibition of iPLA 2 by Bel compound did
not affect MT-I-induced -hexosaminidase release. In conclusion, MT-I is able to induce
a rapid and sustained degranulation of MCs in vitro. This effect is dependent on cPLA2
and phospholipase C, but not iPLA2. Financial support: CNPq, FAPESP.
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Evaluation of macrophage infiltration in adipose tissue of ex-obese patients and role
of mesenchymal stromal cells on the immunophenotype of macrophages.
Lopes, D.V.(DR) *; Cláudio-da-Silva, C.S.; Souza, M.C.A.; Dias, M.P.; Dutra , H.S.;
Borojevic, R.; Takiya, C.M.; Rossi, M.I.D
Obesity is a metabolic disorder associated with a low-grade inflammation and
accumulation of pro-inflammatory macrophages (M1) in adipose tissue (AT). Bariatric
surgery has a pronounced effect in weight loss and reduces serum inflammatory
markers, and macrophage accumulation after three months. However, it is not clear if
M1 are maintained within AT, and if macrophage numbers return to normal levels after
weight stabilization for longer time. Moreover, changes in the immunomodulatory
potential of AT- derived mesenchymal stromal cells (MSC) from ex-obese patients are
not yet addressed. The objectives are to quantify and characterize macrophage
population in subcutaneous AT of healthy and ex-obese (2-3 years after bariatric
surgery) patients submitted to cosmetic surgery, and to investigate the effect of AT-MSC
from these patients, compared to bone marrow- and AT- MSC from healthy ones, on
differentiation of macrophages. The relative amount of CD68+ cells was higher in AT of
ex-obese (n=17) than in healthy (n=9) patients, although no differences were observed
in the percentage of FXIIIa+ (a M2 marker) cells. In agreement with the absence of TNFa
and MIP1a transcripts in MSC, activated peripheral blood monocytes co-cultured with
AT-MSC from ex-obese showed up-regulation of CD14 and down-regulation of HLA-DR.
Percentage of macrophages TNFa+ was reduced in contact with AT-MSC from healthy
patients. These results suggest that, although even after three years of bariatric surgery,
the accumulation of M1 macrophages persists in subcutaneous fat tissue, in vitro
expanded MSC derived from these patients are able to differentiate activated
macrophages into a regulatory-like profile.
Support: CNPq, CAPES, FAPERJ.
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Comparative effects of EPA and deflazacort on dystrophin-deficient muscle fibers of the
mdx mice.
Apolinário, L.M.1, Carvalho, S.C.1, Santo Neto H.1, Marques, M.J.1.
1
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The lack of dystrophin in the skeletal muscles of the mdx mice and in Duchenne
muscular dystrophy leads to progressive myonecrosis. Corticosteroids are the main
choice for dystrophy therapy, but their side effects stimulate the search for alternatives.
Previously, we demonstrated that eicosapentaenoic acid (EPA) protected dystrophic
muscles from degeneration. Here, we compared the effects of EPA and deflazacort in
dystrophic fibers of the mdx and analyzed their effects on signaling molecules of the
inflammatory cascade (TNF-a and NF-kB). Mdx mice (14 days old) received EPA (n=16;
300 mg/kg body mass; daily oral gavage) or deflazacort (DFZ; n=16; 1.2 mg/kg body
mass; daily oral gavage) for 16 days, after which the biceps brachii, diaphragm and
quadriceps muscles were removed. EPA was more effective than DFZ in reducing
myonecrosis, leading to 60% decrease in creatine kinase (25% decrease with DFZ) and
83% reduction in central nucleated fibers (50% reduction with DFZ). Grip strength test
showed a better improvement in muscle force with EPA compared to DFZ (muscle force
in control-mdx: 2.2 ± 0.2 g/g; in EPA-mdx: 2.7 ± 0.7 g/g*; in DFZ-mdx: 2.3 ± 0.2 g/g*;
values are expressed as muscle strength/body mass *p < 0.05 compared to control,
Student t test). Immunoblotting indicated that EPA and DFZ were effective in reducing
TNF-a and NF-kB. These results indicate that EPA may represent a better alternative to
corticosteroids in the treatment of dystrophy, by modulating inflammatory molecules.
Ethical Approval: CEEA: 2231-1. Financial support: FAPESP #14740-3, #11/51697-6),
CAPES.
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Effect of photobiomodulation using different energy densities on proliferation of
C2C12 skeletal muscle cells during differentiation process
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Background: A growing body of evidence suggests that low-level laser therapy (LLLT)
promotes skeletal muscle regeneration, but its effectiveness in the treatment of injury
remains questionable and its therapeutic potential is not fully established. Objective:
The aim of the present study is to evaluate the effects of low-level AsGaAl 780nm laser
(Twin-Laser ®, MMOptics) on the proliferation of C2C12 skeletal muscle precursor cells
during differentiation process. Methods: The myoblasts were grown in culture medium
Dulbecco's modified Eagle medium (DMEM) containing 10% fetal bovine serum (FBS)
and induced to differentiate by replacing the culture medium by DMEM containing 2%
horse serum (SC). Treatment with LLLT (780nm, 10mW 5J/cm2 for 12 and 20 seconds
occurred concomitant with the induction of cell differentiation. Myoblast proliferation
will be evaluated after 24, 48 and 96 hours after laser irradiation through a MTT assay. A
non-irradiated group will serve as the control. The results will be statistically analyzed
using ANOVA/Tukey (p < 0.05) to determine differences between groups. Results: It was
observed that LLLT induced a significant decrease in cell proliferation after 96h only at
energy density of 5 J/cm2 in comparison to other groups. Conclusion: LLLT at energy
density of 5 J/cm2 induced a decrease after 96 hours in proliferation of C2C12 cells
submitted to differentiation process.
Keywords: Low level laser therapy, myoblast, C2C12, proliferation.
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A PHOSPHOLIPASE A2 (CBr) ISOLATED FROM VENOM OF Crotalus durissus ruruima
INDUCES LIPID BODY (LB) FORMATION IN MACROPHAGES
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Macrophages are central elements for inflammatory and immunological responses.
Upon stimuli these cells exhibit increased numbers of lipid bodies, which are relevant
organelles in synthesis of inflammatory mediators. LB formation is dependent on the
scaffold protein perilipin 2 (PLIN2). In this study we investigated the effect of CBr, a
subunity of crotoxin isolated from Crotalus durissus ruruima snake venom on isolated
macrophages, evaluating: i) LB formation, ii) PLIN2 cytosolic distribution and iii) protein
expression of COX-1 and -2. Thioglycolate-elicited macrophages from male Swiss mice
(BI-Ethical Committee 896/12) were incubated with RPMI (control) or non-cytotoxic
concentrations of CBr for 1 - 24 h. LB formation was quantified by staining with osmium
tetroxide (1%) and analyzed by phase contrast microscopy. PLIN2 distribution was
analyzed by immunofluorescence assay and COX-1 and -2 protein expression by
Western blotting. Results showed that incubation of macrophages with CBr at
concentrations of 3.25 to 13 µg/mL, but not 1.6 µg/mL, caused a marked increase in LB
numbers from 1 up to 24 h, with maximum observed at 3 h with 6.5 µgCBr/mL.
Moreover, CBr (6.5 µg/mL) increased PLIN2 cytosolic pools, co-localized to LBs at 3h
incubation. In contrast, CBr neither induced COX-2 protein expression nor affected COX1 constitutive expression. In conclusion, results indicate that CBr is able to induce LB
formation and recruitment of PLIN2 in macrophages. Recruitment of PLIN2 may be
relevant to CBr-induced LB formation. Similarly to that observed with CB a
phospholipase A2 from C.d. terrificus venom, CBr does not affect expression of
cicloxygenases. Financial support: CAPES; INCTTOX.
On behalf of all authors I declare that there are any financial or personal conflicts of
interest.
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Effect of activation on the viability of J774 macrophages
Jane Patrícia de Melo Hayashi1
Nadhia Helena Costa Souza2
Luiza Gabriela Barros1
Raquel Agnelli Mesquita Ferrari3
Sandra Kalil Bussadori3
Kristianne Porta Santos Fernandes3
1

Graduated student, Biomedical Sciences Course, Universidade Nove de Julho, São
Paulo, SP, Brasil
2
Master’s student, Department of Rehabilitation Sciences, Universidade Nove de Julho,
São Paulo, SP, Brasil
3
Full Professor of Master’s Course in Rehabilitation Sciences and Biophotonics,
Universidade Nove de Julho, São Paulo, SP, Brasil
Presenting/Corresponding author: Jane Patrícia de Melo Hayashi
Rua Vergueiro, 249 Liberdade CEP 01504-001 São Paulo / SP
Tel: (11) 33859222 cel (11) 6840-3040
email: janepml@hotmail.com
All authors disclose any financial or personal relationships with individuals or
organizations that could be perceived to bias.

Background: Macrophages play a major role in inflammation and repair processes. Aim:
The aim of this study was to analyze the effects of LPS and IFN gamma on the viability
and proliferation of J774 macrophage lineage. Methods: J774 macrophages were
treated with LPS (Escherichia coli O26:B6, 1 microgram/mL) and IFN gamma (20
microgram/mL) for 24 h. The evaluation of viability was performed by trypan blue
exclusion assay. Non-activated cells served as controls. Three independent experiments
were performed and the results were statistically analyzed. Results: After 24 h of
incubation there was a significant decrease in cell proliferation in treated group when
compared to the control group. Conclusion: At the concentrations used, LPS and IFN
gamma caused a large decrease in J774 viability, future studies should be conducted to
define the mechanism by which cells died.
Funding: Fapesp n° 2011/21094-8 e n° 2011/14474-9
Keywords: macrophage, LPS, IFN gamma
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LIPID BODIES FORMATION INDUCED BY A SNAKE VENOM PHOSPHOLIPASE A2 (CB) IS
RELATED TO INCREASED PGE2 BIOSYNTHESIS IN MACROPHAGES.
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Effects of eicosapentaenoic acid (EPA) on M1 and M2 macrophage populations in
skeletal muscles of the mdx mice.
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Duchenne muscular dystrophy (DMD) is a progressive myopathy characterized by the
absence of dystrophin and progressive muscular necrosis. In the mdx mice model of
DMD, macrophages play an important role in contributing to the worsening of
dystrophy. Macrophages are classified in M1 (promote muscle injury) and M2 (promote
muscle regeneration). In the present study, we investigated the effects of
eicosapentaenoic acid (EPA) on the M1 (labeled by iNOS antibody) and M2 (labeled by
CD206 antibody) macrophages in the diaphragm (DIA), biceps brachii (BB) and
quadriceps (QDR) muscles of the mdx mice. Mdx mice (14 days old) received EPA
(gavage) for 16 days. Control mdx mice received nujol. Morphometric analysis showed
that EPA significantly decreased the total area of inflammation in all muscles studied. In
controls, the area occupied by the M1 phenotype predominated over the M2 in about
20% (in BB and DIA) and 40% (in QDR). EPA promoted an increase in the area of the M2
phenotype in BB (control 47,68 ± 14,84 x 71,24 ± 17,53* in EPA), in DIA (control 46,97 ±
8,53 x 54,51 ± 28,51 in EPA) and in QDR (control 54,84 ± 28,11 x 79,21 ± 19,05 in EPA;
values are expressed as a percentage of the total inflammatory area; *p < 0.05
compared to control mdx, Student t test). This result suggests that EPA protects
dystrophic muscles by affecting the balance between M1 and M2 macrophage
populations. Ethics Committee on Animal Use (UNICAMP),2232-1; Funding: Fapesp
(10/13412-7; 11/51697-6).

Lipid bodies (LBs) are inducible lipid-rich cytosolic inclusions characteristically abundant
in inflammatory cells, and involved in the synthesis of inflammatory lipid mediators. LBs
formation is dependent on the scaffold protein perilipin 2 (PLIN2). In this study we
evaluated the ability of the secretory phospholipase A2 CB, a subunit of crotoxin,
isolated from Crotalus durissus terrificus snake venom, to induce in macrophages: 1)
formation of LBs, 2) distribution and protein expression of PLIN2, and 3) distribution of
PGE2 into LBs. Thioglycolate-elicited macrophages were obtained from Swiss mice
peritoneum (Butantan Institute Ethical Committee 846/11) and incubated either with
RPMI (control) or non-cytotoxic concentrations of CB for 1-12h. LBs were quantified by
staining with osmium tetroxide (1%) and analyzed by phase contrast microscopy. PLIN2
distribution and PGE2 cell content were analyzed by immunofluorescence assay and
PLIN2 protein expression by Western blotting. Results showed that incubation of
macrophages with CB at concentrations of 0.2 to 0.8 µM, but not 0.1 µM, caused a
marked increase in LBs numbers from 1 up to 12 h, with maximum at 12 h. CB increased
PLIN2 protein expression (1-12h) and cytosolic pools of both PGE2 and PLIN2, which colocalized to LBs at 3h incubation. In conclusion, obtained data indicate the ability of CB
to induce LB formation in macrophages. This effect appears to be related to increased
expression and recruitment of PLIN2. Since PGE2 co-localized to LBs, these organelles
may be sites of PGE2 synthesis in CB-stimulated macrophages. Financial support: CAPES,
CNPq, INCTTOX.
On behalf of all authors I declare that there are any financial or personal conflicts of
interest.
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The development of endometriotic lesions in heterologous model using mice that
express a green fluorescent protein (GFP): Analysis of the angiogenesis
processes.Santos JMP¹, Palumbo A², Boldrini L², Matos RM², Angeli-Gamba T¹, Baptista
KC¹, Perini JA¹, Nasciutti LE², Machado DE¹.
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Universidade Federal do Rio de Janeiro
Introduced Endometriosis is characterized by the presence of an endometrium outside
the uterine cavity and associated to different types of malignancies; therefore new
blood vessels are essential. So, a good experimental model is needed for the elucidate
the disease mechanism and to develop new therapeutic.
Objectives:
Established
an
endometriosis
model
using
transplant
of endometrial fragments from green fluorescent protein (GFP)-mice into the peritoneal
cavity of wild type animals and analyzed the angiogenesis processes.
Methods: The endometrium of GFP-mice was sutured into the peritoneum of wild type.
After 28 days, macroscopical observations and the histological study was used to
confirm the lesions. We performed immunofluorescence stained with VEGF and FLK-1,
alpha smooth muscle actin (alpha-SMA) and MAC-1-positive macrophages by the
confocal microscopy. We realized study of the expression of VEGF and Flk-1 mRNA by
the Reverse transcription-polymerase chain reaction PCR.
Resulted The lesions were cystic and vascularized and demonstrated histological
hallmarks such as endometrial glands and stroma. The vascular density and the VEGF
and Flk-1 were higher in endometriotic lesions. Therefore, same positive alpha-SMA,
VEGF and Flk-1 cells also expressed the GFP. The higher expression of VEGF and Flk-1
mRNA was observed and the number of macrophages in the endometriotic lesions was
elevated.
Conclusions Here we originally confirmed the potential angiogenic in the endometrotic
lesions by the animal model using the GFP positive cells. This study would be useful for
investigation of the angiogenesis process involved in the attachment of endometrial
cells, as well as of the effects of therapeutic drugs.
Supported by FAPERJ and UEZO
Animals were treated in accordance with protocols approved by the Institutional Animal
Care and Use Internal Review Board of the Federal University of Rio de Janeiro (IBCCF009/2008).
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Effect of low level laser therapy on the proliferation of inflammatory macrophages
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Development of in vitro alternative methods to predict allergenic potential of
chemical agents
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STUDY OF ANTI-INFLAMMATORY ACTIONS OF METHYL GALLATE
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Modifications in the regulation for cosmetics in Europe prohibiting animal tests for
evaluating the sensitization potential of chemicals and new ethical standards of society
lead to the necessity of development of new methods to evaluate the allergenic
potential of chemicals. To accelerate the Brazilian participation in that research field,
Natura Innovation and Product Technology LTD and the Federal University of São Paulo
joined efforts and established a partnership to study an in vitro model to replace animal
tests. The European Union-funded program on the development of novel testing
Strategies for In Vitro Assessment of Allergens (SENS-IT-IV project) has already shown
that myelomonocytic cell lines are activated by the presence of some chemicals,
working as antigen presenting cells in in vitro assays. In this work, a human acute
leukemia cell line THP-1 has been incubated with sensitizers and irritant chemicals. For
each chemical, 5 concentrations were used in order to give a predicted cell viability
range of 10-95%. From this, the effective concentration 50 (EC50) was determined for
each chemical, as well as the concentration of cell viability (CV) 75%. The CV75 was
employed to analyze the patterns of CD86 expression and IL-8 secretion after 24 hincubation of THP-1 cells with each chemical. In our conditions, the analyses of CD86
expression on THP-1 after chemical exposure allowed differentiating sensitizer
categories from irritant chemicals. The analyses of IL-8 release in the THP-1 culture
supernatants by enzyme immunoassay showed that it is not ever possible to
differentiate sensitizers from irritants (CEP0250/09).
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Background: Inflammatory cells invade tissues after the occurrence of injury and
orchestrate the repair process. Among these cells, macrophages play a major role. Lowlevel laser therapy (LLLT) has been widely used in clinical practice to accelerate the
repair of injured tissues, but little is known regarding its effect on macrophages. Aims:
The aim of this study was to analyze the effects of LLLT on activated macrophage lineage
proliferation. Methods: Macrophages (J774) were activated (24h, 1microgram/mL LPS +
2microgram/mL IFN gamma incubation) to simulate an inflammatory situation and
received two different laser irradiation parameters (780 nm, 70 mW, 3 J/cm 2 and 660
nm, 15 mW, 7.5 J/cm2). Proliferation was evaluated using the MTT method. Nonirradiated non-activated cells served as controls. Results: Activated cells showed a
significantly decreased proliferation when compared to the control group. However, the
proliferation of activated macrophages was not changed by laser treatment (both
parameters). Conclusion: LLLT promotes no significant change of proliferation of
activated macrophages when using this model.
Funding: PROSUP Capes e Fapesp n° 2011/14474-9
Keywords: laser therapy, macrophage, inflammation

Background: Methyl Gallate (MG) is a substance found in plants from the Anacardiaceae
family that has pharmacological effects. Previous results showed that MG inhibits mast
cells degranulation and histamine release. Aims: In this work, we investigated the in
vitro and in vivo anti-inflammatory effect of MG. Methods: Mice peritoneal
macrophages incubated with MG were stimulated by LPS (30ng/mL-6h) to evaluate IL-6
production. Neutrophils from mice were pre-incubated with MG and stimulated by KC
(10μM) to observe neutrophils migration on Boyden chamber assay. Mice received
orally pre-treatment with MG (1-50mg/kg) and pleurisy was induced by an intrathoracic
injection (i.t.) of zymosan (100μg/cavity). After 4 hours the cell migration and the
production of inflammatory mediators were analyzed. To elucidate the action’s
mechanism of MG, mice were oral pre-treated with MG (7mg/kg) and paw oedema was
induced by an intraplantar injection (i.p.) of zymosan or inflammatory mediators.
Results: MG inhibited IL-6 production (from 2.73  0.2 to 1.82  0.18) and the
neutrophils chemotaxis in 60%. The i.t. injection of zymosan induced an increase of
leukocyte influx and the MG ED50 was 7mg/kg. The i.p. Injection of zymosan or
inflammatory mediators induced paw oedema.The MG (7mg/kg) significant inhibited
the paw eodema induced by zimosan (33%), histamine (23%), bradykinin (44%) and PAF
(27%). Conclusion: Our results show an anti-inflammatory effect of MG and suggest a
possible therapeutic tool for the phytotherapic development.
Supported by: CNPq/PDTIS/FIOCRUZ
CEUA/FIOCRUZ: 052/08

Grant support: Fundação de Amparo à Pesquisa do Estado de São Paulo – FAPESP - and
Natura Innovation and Products Technology LTD.
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INCREMENT OF MAST CELLS, NEOVASCULARIZATION AND ACTIVATION OF NFκB IN
THE ACHILLES TENDON OF RATS WITH EXPERIMENTAL DIABETES
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The aim of this study is to evaluate the alterations induced by diabetes in Achilles
tendons of rats. Methods: Twenty rats were divided randomly into two groups as
follows: Control Group – CG and Diabetic Group - DG. Approved by the Animal Ethic
Committee. The experimental diabetes was induced by IP administration of
streptozotocin 60 mg/kg and after twenty five days later the animals were sacrificed
and an incision in the posterior region of the left back leg was performed for collecting
the Achilles tendon in its origins and insertions. The histological images stained with HE
was obtained by the software LAS (Leica, USA) and a count of the number of mast cells
and blood vessels/field (400 x) in the intratendinous and peritendinous regions was
made, using the ImageJ software. Immunohistochemical reaction for MMP1/8; TNFα
and NF-κB NLS was performed. Results: Diabetic rats presented a reduction in the
thickness of the tendon and incresed number of mast cells/field, which had a density of
11.90(4.86) cells/field, while the control group showed a density of almost 4 times less,
or 3.10(1.91) cells/field. The numbers of blood vessels in the intratendinous region were
extremely rare in the CG 0.035(0.18) and increased in tendons of the DG 0.89(0.99) p=0
.001.Conclusion: In summary, we found that diabetic rats presented changes in the
Achilles tendon that indicated a process of diabetic tendinopathy, seeing that, in the
presence of a hyperglycemic state, an important increment of mast cells occurred, a
significant increase in the number of blood vessels and an increase in the activation of
NFκB in the cells of the tendon was observed.
Key words: Diabetes, Mast Cell, tendinopathy.
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ATTRACTING CHEMOKINES EXPRESSION FOR POLYMORPHONUCLEAR CELLS IN WHITE
ADIPOSE TISSUE FROM CANCER CACHEXIA RATS
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Cancer cachexia is a complex syndrome, characterized by decreased body weight,
depletion of fat and muscle mass. In this regard, morphological and functional changes
in white adipose tissue (WAT) have been described and it seems to occur early from the
installation of WAT inflammation. However, few studies have addressed the
polymorphonuclear leukocytes infiltration during the development of cancer cachexia.
Thus, we evaluated the expression of attracting chemokines CCL3, CCL5 and CXCL2 in
the stromal vascular fraction (SVF) of WAT depots in cancer cachexia animal model.
Male Wistar rats (n=20), 8 weeks old, were subcutaneously inoculated with 1 mL (2×107)
of tumour cells (Walker 256). Samples of the mesenteric SVF were collected at day 0, 4,
7 and 14. Gene expression of CCL3, CCL5 and CXCL2 from SVF was quantified by qPCR.
The statistical analysis used was one-way ANOVA followed by Tukey post-test (p <0.05).
Gene expression of CCL3 showed increase of 4-fold (p<0.05) increase on day 7 after
tumor inoculation when compared to control with no tumor (day 0). The expression of
CXCL2 was also increased on day 7 (10-fold, p<0.01). CCL5 mRNA expression was not
different in any periods of time. Our study showed increased gene expression of
attracting chemokines for polymorphonuclear leukocytes CCL3 and CXCL2 in cells SVF
from mesenteric depot that was detected just on day. Taken together, these data
suggest that attracting chemokines for polymorphonuclear leukocytes may play
important role during early phases of cancer cachexia.
Financial Support: FAPESP: 2010/51078-1 e PIBIC-CNPq / UMC

117

C66
AMYLOID FIBRILS INDUCE NEUTROPHIL EXTRACELLULAR TRAPS (NETs) FORMATION BY
HUMAN NEUTROPHILS AND ARE DIGESTED BY ELASTASE
Anderson Baptista Guimarães-Costa¹, Estefânia Pereira Cardoso Azevedo², Guilherme
Torezani², Carolina Azeredo Braga ²,³, Fernando Lucas Palhano ²,³, Jeffery Kelly³, Elvira
Saraiva¹ and Debora Foguel ².
¹Instituto de Microbiologia Paulo de Góes, UFRJ, Rio de Janeiro, Brazil; ²Instituto de
Bioquímica Médica, UFRJ, Brazil; and ³The Scripps Research Institute, California, USA.
Amyloidoses are a group of diseases characterized by accumulation of amyloid fibrils in
different tissues, which are produced by the aggregation of soluble proteins. Neutrophil
extracellular traps (NETs) are web-structures composed of DNA, histones, elastase and a
diverse group of proteins released by activated neutrophils. NETs can ensnare and kill
pathogens, but also possess immunomodulatory properties. We asked whether NETs
could play a role on this disease since neutrophil elastase was observed on amyloid
deposits of different systemic amyloidoses. Initially, we tested NET induction incubating
human blood neutrophils from healthy donors with three different amyloid fibrils and
their soluble proteins (alpha-synuclein, Sup35 and transthyretin). NET-DNA was
quantified in culture supernatants with the Picogreen dsDNA kit. We demonstrate that
amyloid fibrils, but not soluble proteins, induce NETs release, and transthyretin induces
NETs formation in a dose dependent manner. Immunofluorescence staining with antielastase antibody and DAPI confirmed these results. Importantly, we show that NETassociated elastase digested amyloid fibrils into oligomeric species, which were toxic for
BHK-21 cells, as evidenced by the staining with live/dead reagents (calcein/ethidium
homodimer). Immunohistochemical analyses of amyloidotic human tissues revealed the
presence of NETs, strengthening the evidence for the participation of neutrophils in
amyloid diseases. Our results reveal that amyloid fibrils induce NET release and that
amyloid fibrils are digested by NET-associated elastase generating toxic peptides,
possibly leading to aggravation of the disease. Support: CAPES, CNPq, FAPERJ. Thanks to
Hemotherapy Service, Hospital Clementino Fraga Filho, UFRJ. All procedures were
approved by the Institutional Review Board for Human Subjects.
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Introduction: Angiogenesis and inflammation are simultaneous physiopathological
processes that contribute to the chronic and progression of several diseases.
Interactions with the extracellular matrix (ECM) are needed in the inflammatory
angiogenesis. Some toxins from the snake venom can modify the interaction between
cell-ECM through degradation of ECM proteins by metalloproteinases. In this study we
evaluated the therapeutic effect of a Bothrops moojeni snake venom toxin in the
inflammatory angiogenesis induced by sponge implants in mice.Methods: Polyesterpolyurethane sponges, used as a framework for fibrovascular tissue growth,were
implanted in Swiss mice. Bothropic toxin was given intraperitoneal for 8 days. The
implants collected at day 9 postimplantation were processed for the assessement of
hemoglobin, myeloperoxidase (MPO), N-acetylglucosaminidase (NAG) and
collagen. Results: It was observed a significant reduction of the hemoglobin level in
0.001µg and 0.1µg doses (Hb/mg wet weight: 1.24±0.11; 1.42±1.98) in comparison to
control group (1.96±0.13). The macrophage activity increased after administration of
the 0.001µg and 0.01µg doses (NAG/mg wet weight: 5.88±0.68; 5.23±0.74, respectively)
when compared to control group (3,16±0,49). It was detected an important reduction of
the collagen deposition in 0.001µg, 0.01µg and 0.1µg doses (collagen/mg wet weight:
0.57±0.06; 0.62±0.03; 0.69±0.06, respectively) in relation to control group
(0.91±0.06). Conclusion: Thepurified
toxin inhibited the studied
components of
the fibrovascular tissue induced by the implant (angiogenesis and deposition
of collagen)
and
increased activity of
macrophages. Ethical
Committee
Approval:007/11. Financial Support: FAPEMIG, CAPES, INCT-NANOBIOFAR
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THE ROLE OF LAMININ POLYMER IN SPLENIC DENDRITIC CELLS
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Dendritic cells (DCs) are considered professional antigen-presenting cells and express
molecules on their surface that direct an immune response. Laminin (LN) is a major
protein in the basal lamina, and plays a role in cell differentiation, migration, adhesion
and survival. We previously demonstrated that LN polymer (LN-poly) bear distinct
biological activities, as compared to the corresponding monomeric proteins.
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To characterize the effects of LN-poly on splenic DCs.

Background: Pulmonary fibrosis is characterized by diffuse chronic interstitial
inflammation, increased fibroblast proliferation, and enhanced extracellular matrix
synthesis and deposition. Lipoxins (LXs) are endogenously produced eicosanoids. Among
the various ATL analogs studied, ATL-a have been shown to be active in vivo in several
models of inflammatory disease.
Aim: Evaluate the anti-fibrotic effect of ATLa on bleomycin-induced pulmonary fibrosis
in mice.
Methods and Results: Pulmonary fibrosis was induced in C57Bl/6 mice by bleomycin
(BLM) (0.06 U/mouse i.t.). Control mice was instilated with sterile saline. ATLa
treatment was performed at days 7 and 10 after BLM. BAL was collected at day 14 for
ROS and cell quantification; lungs were obtained for histological analysis, morphometry,
immunohistochemistry, flow cytometry and cytokine detection. Lung function was
evaluated by mechanical ventilation. ATLa treatment reduced ROS production induced
by BLM. The quantification of cells in the BAL showed enhanced leukocyte population in
BLM group and treatment with ATLa diminished mononuclear cell and neutrophil
recruitment. The cytokines quantification demonstrated an increase in TNF-α, TGF-β, IL1β and IL-17 and low levels of IL-10 secretion after BLM, the treatment with ATLa
reversed these responses. ATLa administration reversed BLM-induced collagen
deposition and α-SMA and TGF-β expression in the lungs. The resistance and elastance
were higher with the BLM and ATLa treatment reduced this effect.

LN (10 mM) was diluted in two different buffers with pH4,0 and pH7,0 and kept
overnight at 37oC and 5% CO2. We used BSA (10mM) as protein control. DCs were
obtained from spleen and subjected to an EasySep CD11c-PE positive selection
(StemCell Technologies). We also used a second hit of LPS (1μg/mL). Cytometric bead
array (CBA), flow cytometry, western blotting and EMSA were performed to analyze DC
patterns.
We did not observe any difference in terms of cytokine release and expression of costimulatory molecules in DCs incubated with LN-poly for 24h. In the same condition, we
also observed an increase at p38 and ERK phosphorylation. Additionally, an increase at
ERK phosphorylation was seen in DCs incubated with LN-poly and LPS for 1h. DCs
incubated for 2h with LM-poly had more activated NFkB.
These results suggest that LN-poly induces phosphorylation of signaling protein and
seems to be responsible for long-term phosphorylation. Also, LN-poly is able to enhance
NFkB activation.
Committee of Animal Use: CCS/UFRJ DFBCICB028.
Supported by FAPERJ, CNPq and Fiocruz.

Conclusion: These data strongly suggest a potential therapeutical effect of ATLa as an
anti-fibrotic drug.
Ethical approval: DFBCICB028
Funding support: CNPq and FAPERJ
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Anti-inflammatory effects of galectin-1 protein on lipopolysaccharide-challenged
cultured human retinal pigment epithelial cells
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Galectin-1 protein displays potent anti-inflammatory properties but its expression on
eye tissue and on ocular inflammatory disease is poorly studied. The mechanism and
potential use of the human recombinant galectin-1 (hrGal-1) in human retinal pigment
epithelial cells (ARPE-19 cells) activated by lipopolysaccharide (LPS) was investigated.
The experimental procedures were approved by the UNESP Research Ethics Committee
of (nº041/11). ARPE-19 cells were exposed to LPS (10µg/mL), treated with
dexamethasone (1µM) or hrGal-1 (0.04; 0.4 and 4 µg/mL), and analyzed at 2, 8, 24 and
48 hours. The different experimental conditions did not affect cellular proliferation and
viability and immunocytochemistry analysis detected Gal-1 in the plasma membrane,
cytoplasm and nucleus of ARPE-19 cells. LPS-challenged cells, treated or not with
dexamethasone, showed a downregulation of Gal-1 expression at different time-points
in compares to control. Further, LPS administration induced a significant increase in the
IL-6 and IL-8 cytokines secretion by ARPE-19 cells compared to control (p<0.01), as
analyzed by ELISA. This effect was inhibited by dexamethasone treatment. However, we
had no effect with IL-10, MCP-1 and TNF-α. The anti-inflammatory action of hrGal-1 was
also detected at the dose of 4.0 µg/mL that was able to significantly decrease the IL-6
(p<0.05) and IL-8 (p<0.05) release by LPS-stimulated-ARPE-19 cells, at 8 and 24h, as
compared to non-treated cells. This study has highlighted that Gal-1 has an antiinflammatory potential in ARPE-19 cells by reducing the release of proinflammatory
cytokines and provide in vitro support that Gal-1 is an essential alternative for ocular
inflammatory therapy.
Funding support:CAPES, CNPq, FAPESP
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Endometriosis is a chronic inflammatory disease of multifactorial etiology characterized
by implantation and growth of endometrium outside the uterine cavity. In
endometriotic lesions, invasion of mast cells, degranulation, and proliferation of
interstitial component are observed, but few studies have investigated their
inflammatory mediators. Among these mediators we emphasize the proteases, tryptase
and chymase, and annexin A1 (ANXA1), an endogenous anti-inflammatory protein that
regulates the immune response, cell proliferation and apoptosis. Biopsies of ectopic
endometrium (abdominal wall endometriosis) and eutopic endometrium (control) (n =
18/ group) were processed for histopathological, quantification of inflammatory cells,
and immunohistochemistry to detected tryptase, chymase and ANXA1 expressions. The
experimental procedures were approved by the Ethics Committee of FAMERP
(nº101/11). Two morphological patterns of endometriotic lesions were observed:
glandular pattern of mixed differentiation and undifferentiated, both associated with a
significant neutrophil influx and activated mast cells in compares of eutopic samples.
Immunohistochemistry demonstrated that inflammatory cell types and glandular
epithelial cells expressed ANXA1. Densitometric analysis revealed a significant increase
in the endogenous levels of ANXA1 in the epithelial cells from undifferentiated glands of
ectopic samples in compares to eutopic. Development of lesions was also associated
with an alteration of mast cell heterogeneity showing an increase in the chymasepositive cells, as well as its augmented endogenous expression. No difference was
observed in the tryptase-positive mast cells between eutopic and ectopic samples. This
study highlights that activated mast cells and modulation of ANXA1 and chymase may
be involved in the pathogenesis of endometriosis and provide new therapeutic targets.
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Lovastatin decreases neuroinflammation and prevents cognitive impairment after
cerebral malária
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S100B is a calcium binding protein, produced and secreted by astrocytes in CNS. S100B
is involved in several neuroinflammatory disorders, like Alzheimer’s disease (AD). One of
the currents therapeutic approaches to AD is the use of commercial anti-inflammatories
(AI) and the development of AI acting selectively in the CNS. Lipopolysaccharide (LPS) is
used in models of neuroinflammation, however, there aren´t studies showing the effect
of LPS in the secretion of S100B. The aim of the work was to investigate the S100B
protein secretion in primary astrocyte cultures exposed to steroid and non-steroid antiinflammatory compounds in presence or not of LPS. Primary astrocyte cultures were
prepared from cerebral cortex of newborn Wistar rats and were allowed to grow to
confluence. S100B secretion was determined in culture medium by ELISA at 1 and 24h of
exposure to different AI compounds (dexametasone 0.1µM, acetilsalicilic acid 100µM,
and sodium diclofenac 100µM) in presence or not of LPS 0.1µg/mL. Acetilsalicilic acid
reduced S100B secretion while sodium diclofenac and dexametasone increases S100B
secretion in 1h of treatment. However, in 24h of AI exposure, only dexametasone
decreased S100B secretion. After 1h of exposure to LPS 0.1µg/mL acetilsalicilic acid and
sodium diclofenac increased S100B secretion. However, during 24h of exposure to LPS
only dexametasone decreased S100B secretion. The effect of different antiinflammatory compounds in astrocytes, particularly on S100B secretion, in presence or
not from LPS reinforce the possibility of astrocytes became therapeutic target in
neuroinflammatory diseases.
Word Keys: Astrocytes, S100B, LPS, Anti-inflammatories
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Several studies have been shown that statins present antiinflammatory effects due to
several mechanisms, as the alteration on geranylgeranylation of proteins and activation
of antiinflammatory cascades. The aim of this study was to investigate the effect of the
treatment with lovastatin on cognitive impairment associated to experimental cerebral
malaria development. C57BL/6 mice (license CEUA-L033/09) were inoculated with 106
Plasmodium berghei ANKA (PbA) infected or healthy (RBC) erythrocytes. On days 6 and
7 post infection they were treated with saline or lovastatin (20 mg/kg, per oral). 2 hours
later, mice brains were excised and cytokines levels were measured by Bio-Plex system,
and expression of ICAM-1, CD11b and Heme-oxygenase (HMOX) were evaluated by
sqPCR. Alterations in blood brain barrier permeability were evaluated by blue Evans dye.
On day 15 and 16 post-infection, mice were submitted to open-field and inhibitory
avoidance tasks so as to evaluate contextual and aversive memory consolidation.
Lovastatin therapy markedly reduced MCP-1, TNF-α, IL-1 and IL-12 levels on days 6 post
infection. Brain edema was reduced on lovastatin-treated group on day 7-post infection.
Increased HMOX and decreased ICAM-1 and CD11b mRNA were observed, suggesting
an antiinflammatory response due to the treatment with lovastatin. Infected mice
presented persistent cognitive impairment after being rescued of parasitic disease,
which was reversed by lovastatin treatment. Our results suggest that treatment with
lovastatin is able to prevent the inflammatory events during CM and may protect the
brain oxidative damage by free radicals, which prevents cognitive sequel due to
experimental cerebral malaria.
Keywords: cerebral malaria, lovastatin,
impairment.
Supported by: FAPERJ, CNPq and FIOCRUZ
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Unraveling a new cellular mechanism behind transthyretin-related leptomeningeal
amyloidosis using as model a highly unstable transthyretin mutant
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SRC KINASE RELAYS INFLAMMATORY INFORMATION TO EXERT A FINE-TUNED CONTROL
OF MICROGLIA ACTIVATION.

Estefania Azevedo1; Fernando Palhano1; Morgana Sobrinho2, Luciana Romão3, Flávia
Lima2; Vivaldo Moura Neto2 and Débora Foguel1

1,2

1

Instituto de Bioquímica Médica Av. Bauhinia 400, Bloco E sala 42, +552125626761,
Depto. de Anatomia, ICB,Av Carlos Chagas Filho, Bloco F, Universidade Federal do Rio
de Janeiro, Rio de Janeiro, 3Pólo de Macaé, Macaé, Rio de Janeiro, Brasil.
Estefania Azevedo email contact: estefania@bioqmed.ufrj.br
Debora Foguel email contact: foguel@bioqmed.ufrj.br
2

Transthyretin (TTR) is a beta-sheet-rich protein that transports thyroxine (T4) in the
blood and cerebrospinal fluid (CSF). Under certain conditions, TTR forms amyloid fibrils
which have been linked to several amyloid diseases, including leptomeningeal
amyloidosis (LA). In the present work we aimed to study A25T aggregation in human CSF
and its role in LA. Using native PAGE and western blotting, we observed that A25T
aggregation in human CSF occurs in 48 hours and aggregates formed, when analyzed by
Atomic Force Microscopy, Thioflavin T and Congo Red, displayed amyloid structure.
Since LA symptomatology suggests inflammation, we monitored microglia cultures
incubated for 48h with A25T aggregates. Interestingly, microglia underwent internalized
acrylodan-labeled A25T aggregates which was partially inhibited by cytochalasin D.
Activated microglia released TNF-alpha, IL-6 and nitric oxide, which in vivo increases
inflammation and vasodilatation. Also, exposure of media from A25T aggregatesactivated microglia to primary neurons induced death within 48h, while aggregates
alone did not. Using TUNEL assay and antibodies against activated caspase-3 we showed
that conditioned media from aggregates-activated microglia induce DNA fragmentation
and caspase-3 activation. Also, we observed that prior to death, neurons presented
synapse loss. Our group designed a model for LA using i.c.v. injection of A25T aggregates
in Balb/c mice. Brain sections were analyzed and preliminary results suggest that A25T
aggregates migrate from CSF onto cerebral vessels. Our data suggest that TTR
aggregates may exacerbate damage through microglia neurotoxicity. All procedures
using animals were approved by the Ethical Committee of UFRJ. Support: FAPERJ and
CNPq
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Microglial cells display modulatory functions under normal and pathological conditions
within the CNS. The Src kinase is a member of the SFKs of non-receptor tyrosine kinases
that is highly expressed in the CNS and has been demonstrated to regulate synaptic
transmission.
The main goal of this work was to investigate the role of Src in microglia-mediated
neuroinflammation. In this regard, we used rat microglial cells coupled to lentiviralmediated gene delivery and investigated the role played by Src in the modulation of
microglia activity by qRT-PCR, confocal microscopy and western blot.
We found that processes associated with increased inflammation such as hypoxia and
ischemia-reperfusion triggered Src activation in microglial cells in vivo. Furthermore,
ablating RhoA expression led to a robust increase in pSrc levels and increased microglia
activated profile. RhoA knockdown-induced pSrc increase was achieved by a signaling
axis in which CSK (the endogenous repressor of Src) expression is regulated by selective
ROCK-2 repression. All the effects of RhoA/ROCK-2 signaling, in increasing microglia
activation, were completely prevented by Src knockdown in either RhoA or ROCK-2 null
cells. Additionally, the expression of pro-inflammatory markers such as iNOS and TNF-α
were under the tight regulation of active Src, since its inhibition with SKI-1 blocked LPSinduced upregulation of these markers. In addition, the phagocytic activity of N9
microglia, expressing a constitutively active Src mutant (Src Y527F) is strongly enhanced
relatively to control cells.
Overall, we demonstrated that microglia activation is regulated by Src kinase activity.
Most importantly, these data have implication on the understanding of CNS
neurodegenerative processes, where highly active microglia directly impact on neuronal
survival.
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Lipid-laden Multilocular Cells: distribution, morphological and phenotypical
characterization of a neglected cell component in the thymic microenvironment of
aging mice.
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SODIUM VITAMIN C CO-TRANSPORTER-2 (SVCT-2) INTERNALIZATION UNDER PROINFLAMMATORY CONDITIONS IS ASSOCIATED WITH MICROGLIA ACTIVATION
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Area: Cell biology and inflammation
Age-related thymic involution is characterized by decreased thymopoiesis and increased
adipose tissue in the perivascular space. Recently, we described the presence of
intrathymic lipid-laden multilocular cells (LLMC) expressing factors known to promote
thymic atrophy. In this study, we aimed to characterize distribution, morphology and
phenotype of LLMC. For this, semi-thin and ultra-thin thymus sections obtained from
mice between 02 and 22 months of age were used for histological and ultrastructural
analyses, respectively. Immunohystochemistry and oil red staining were performed in
frozen tissue sections. Our results show that LLMC were distributed in thymic capsule,
parenchyma and surrounding blood vessels. Additionally, thymic LLMC increased with
aging. Morphologically, LLMC were globular, fibroblastoid or pericyte-like based on their
shape and/or location. Ultrastructurally, LLMC are rich of lipid-droplets with distinct
electrondensities and autolipophagossome-like structures in their cytoplasm. We found
LLMC interacting directly with thymocytes, endothelial cells and mast cells. Mast cells
were increased in the thymus with age. Analyzing the phenotype of LLMC by
immunohistochemistry, we found positive staining using specific markers to pericyte
(NG2+), macrophage (F4/80+), prein the aging thymus. In conlusion, our data shows that LLMC interact with thymocytes
and distinct thymic microenvironmental cells. They are not simply differentiating
adipocytes, but a heterogeneous population of cells including macrophages and
mesenchymal-derived cells assuming a common lipid-laden morphology. These results
lead us to hypothesize that phenotipically distinct LLMC might participate differently in
the process of thymic involution. Financial support: FAPERJ; CNPq, Brazil. Ethical
approval protocol number: DAHEICB072.
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Obatoclax decreases neutrophils in the model of antigen-induced arthritis (AIA) in mice
Gonçalves W1, Lopes F1, Teixeira MM2, Pinho V1 - 1Laboratório de Imunofarmacologia UFMG - Morfologia; 2Bioquímica e Imunologia
Antigen-induced arthritis (AIA) is characterized by a large number of leukocytes in the
knee of sensitized mice. The obatoclax is a molecule that cause apoptosis, enhancing
the resolution of the inflammatory response. The mice received a subcutaneous
injection containing 50μl of adjuvant complete Freud and 0,5 mg of the MBSA diluted in
50μl PBS. Vehicle group received intra-articular injection containing 10mg of the mBSA
in 10μl of PBS. PBS group received an intra-articular injection containing 10μl of PBS.
Intramuscular injection containing Obatoclax was administered in the gastrocnemius
muscle. The joint cavities were washed 12 and 6 hours after challenge. The increase in
the number of neutrophils in the joint cavity occurs 24 hours after challenge with MBSA
and return to baseline after 48 hours. The response 12 hours after treatment with
obatoclax was dose dependent and 3mg/Kg reducing the number of neutrophils in the
knee joint cavity of mice with AIA compared to vehicle group. Moreover, there was a
decrease number of mononuclear cells and there wasn’t increase the number of
apoptotic events. Articular washed performed 6 hours after treatment with 3mg/Kg of
the obatoclax had a reduction in neutrophil, but there was no significant difference in
the number of monocytes . Also, we observed an increase in apoptotic cells in the
washed performed 6 hours after treatment with obatoclax in mice with AIA. In
conclusion, Obatoclax decreased the number of neutrophils in the knee joint cavity of
mice with AIA and maximizes the resolution of the inflammatory response.

* Corresponding Author: Camila C Portugal; e-mail: camilacportugal@gmail.com;
(21)26292262.
Ascorbate is an antioxidant with important functions in the CNS.
Ascorbate is transported in a sodium-dependent manner by a plasma membrane
transporter (sodium vitamin C co-transporter-2; SVCT-2). Microglial cells are a
population of specialized cells that reside within the CNS that are involved in
neuroinflammatory processes, and their deregulation has been associated with neural
cell loss. Here, we investigated the effect of a pro-inflammatory stimulus (exposure to
lipopolysaccharide – LPS) on the cellular localization of SVCT-2 and the relationship
between SVCT-2 distribution and microglia activation.
Purified microglial cell cultures and N9 microglial cell line were used. The
expression/localization of SVCT-2 in the microglia was evaluated by confocal
microscopy, biotinylation and western blot. Lentiviral-mediated SVCT-2 ablation,
intravitreous injections of LPS and ischemia-reperfusion (I-R) were employed to access
the significance of SVCT-2 distribution related to microglia activation.
Confocal analysis indicated that LPS treatment decreased the surface
levels of SVCT-2 and induced its degradation. In addition, LPS-induced withdrawal of
SVCT-2 from microglia plasma membrane was regulated by Src kinase activity.
Moreover, LPS-induced SVCT-2 degradation in the microglia was Src-independent, but
involved SVCT-2 reallocation to the lysosome. In vivo inflammation in the retina,
triggered by intravitreous injection of LPS or the I-R insult, also decreased the surface
levels of SVCT-2 on microglial cells. Importantly, blocking SVCT-2 internalization (by
ablating Src expression) prevented LPS-induced microglia activation. Additionally, SVCT2 null N9 cells displayed phenotypic characteristics of activated microglia, such as
increased NO production, TNF-α release and enhanced phagocytosis. Overall, these data
suggest that regulating SVCT-2 surface distribution is a key step to control microglia
activation during inflammation.
This work was supported by FCT Strategic Project (Ref: PEst-C/SAU/UI3282/2011),
Portugal and CAPES/FCT Project (Fellowship Processes: 4349/10-9; 4349/10-5; 4033/116 and 3601/11-0).
Author e-mails: renato.socodato@gmail.com; vsmiya@yahoo.com.br;
erickoi@gmail.com; raksantiago@gmail.com; robpaes@vm.uff.br; fambrosio@ibili.uc.pt
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Lipid bodies (LBs) are inducible lipid-rich cytosolic inclusions abundant in inflammatory cells and involved
in the synthesis of inflammatory lipid mediators. LBs formation is dependent on the scaffold protein
perilipin 2 (PLIN2). In this study the effects of crude venoms of B. jararaca (BjV), B. insularis (BiV), B.
moojeni (BmV) and B.atrox (BatxV) in peritoneal leukocytes of mice were evaluated focusing: i) LBs
formation and ii) protein expression of PLIN2. Swiss male mice were used (Butantan Institute Ethical
Committee 729/10). These animals received intraperitoneal injection of an inflammatory dose of
selected venom species (0.250 mg/g) or saline (control). After 6 h, inflammatory exudates were
harvested to determine both total number of leukocytes in Neubauer chamber and leukocyte subtypes
in Hema3 stained cell smears. LB formation was determined in leukocytes stained with osmium tetroxide
(1%) followed by counting under phase contrast microscopy. PLIN2 expression was evaluated by
Western blotting. Results showed that intraperitoneal injection of BjV or BiV or BmV or BatxV
significantly increased LB numbers in leukocytes collected 6 h after their injections in comparison with
controls, without statistical difference among venoms. Moreover, BiV, BmV and BatxV, significantly
increased PLIN2 protein expression at 6 h, and BjV at 12 h as compared with controls. In conclusion,
data indicate the ability of Bothrops snake venoms to induce formation of LBs and expression of PLIN2 in
leukocytes. Expression of PLIN2 may be relevant for venom-induced LB formation. LBs may have a role in
the inflammatory reaction induced by Bothrops venoms. Support: CAPES; FAPESP.
On behalf of all authors I declare that there are not financial or personal conflicts of interest.
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Lithothamnion muelleri: a red algae which reduces the inflammatory response
associated with graft-versus-host disease without impair the beneficial response of
graft-versus-leukemia
Barbara M. Rezende*, †, 1, , Priscila T. T. Bernardes*, †, Carolina B. Resende*, †, Lívia
Barroso*,§, Rosa M. E. Arantes‡, Danielle G. Souza*,§, Mauro M. Teixeira*,§, Marina G. M.
Castor*, †and Vanessa Pinho*, †.
*Laboratório de Imunofarmacologia and §Departamentos de Bioquímica e Imunologia,
†Morfologia, § Microbiologia, Instituto de Ci ncias Biológicas. ‡Laboratório de NeuroImunopatologia Experimental, Departamento de Patologia. Universidade Federal de
Minas Gerais, Belo Horizonte, Brazil.
Ethical approval: 120/09
Graft-versus-host disease (GVHD) is the main limitation to a successful allogeneic bone
marrow transplant. Lithothamnion muelleri (LM) is a calcareous red alga and studies
revealed that polysaccharides from alga from same class as LM have antiinflammatory
properties, antitumor and immunomodulatory activity. This study evaluated the effects
of treatment with the LM in the GVHD. To induce GVHD, B6D2F1 mice received
intravenously 3x107 splenocytes from C57BL/6 mice. The control group received
isogenic cells from B6D2F1 mice. After transplant, the clinical and inflammatory
response was evaluated. The treated group received diet containing LM 1%. The
intestine and liver were subjected to histopathology analysis, detection of cytokines and
chemokines and NAG and MPO. Bacterial translocation was evaluated in the intestine
and the leukocyte recruitment was assessed by intravital microscopy. The response of
graft-versus leukemia (GVL) was analyzed by evaluation of the mice survival with GVHD+
tumor cells. Treatment with LM showed lower mortality rate and decreased occurrence
and severity of clinical signs of GVHD when compared with the untreated mice. The LM
also caused lower bacterial translocation into the peritoneum; reduced intestinal and
liver injury; and leukocyte recruitment and reduced levels of proinflammatory cytokines
and chemokines (CCL-3, IFN-y, TNF-a, MCP-1, CCL-5). Polysaccharides isolated from LM
was able to inhibit leukocyte rolling and adhesion in intestinal venules. The treatment
with LM didn’t impair the beneficial effect of GVL. In conclusion, LM appears as a new
candidate with potential therapeutic application in the treatment of GVHD. Financial
support: CNPq, CAPES and FAPEMIG.

C82
BaP1 metalloproteinase stimulates B type synoviocytes to produce PGE2 and requires
COX-2 and EP4 receptors to this effect
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B type synoviocytes (BSys) are the main cells involved in the release of inflammatory
mediators in arthritis. Levels of matrix metalloproteinases (MMPs) are increased in
inflamed joints. MMPs are structurally related to the snake venom metalloproteinases
(SVMPs) with regard the catalytic domain. Studies on SVMPs may thus provide insights
into the functions of MMPs. In this study we analyzed the effects of the SVMP BaP1 on
BSys, evaluating: a) release of prostaglandin E2 (PGE2); b) expression of COX-1, COX-2
and EP4 receptor; c) participation of NF-kB in COX-2 protein expression and PGE2
release, and d) participation of EP4 receptors and COX-2 in PGE2 release. BSys from rat
knee joint synovial membranes were used (CEUAIB 576/09). PGE2 levels were measured
by EIA, and COXs and EP4 protein expression Western blotting. Stimulation of BSys by
BaP1 (12,5µg/mL) caused release of PGE2 (1 - 6h) and increased expression of both
COX-2 and EP4 receptor, but not COX-1 (30min-3h) compared with controls. Inhibition
of NF-kB by SN50 significantly decreased BaP1-induced COX-2 expression and PGE2
release, whereas inhibition by TPCK just reduced COX-2 expression as compared with
control. Treatment of BSys with inhibitors of COX-2 and EP4 receptors, NS398 and
AH23848, respectively, abrogated BaP1-induced PGE2 release. In conclusion, BaP1 is
able to directly stimulate synoviocytes for synthesis of PGE2 and expression of both COX2 (via NF-kB) and EP4 receptors. COX-2 enzymes and EP4 receptors are crucial
regulatory steps for production of PGE2 induced by BaP1. These findings suggest novel
regulatory mechanisms for metaloproteinases in BSys. FAPESP, CNPq.
On behalf of all authors I declare that there are not financial or personal conflicts of
interest.
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Higher activated population of T lymphocytes and decreased T regulatory cell
population in DMD patients
Abstract
Duchenne Muscular Dystrophy (DMD) affects 1 in 3500 live male births. It is caused by
the absence of functional dystrophin, due to mutations in the dystrophin gene.
Although the cause of DMD is genetic, there is accumulating data suggesting that an
immune response may play a role in pathophysiology of this disease. On a recent work,
our group described an increased percentage of T CD4+CD49dHigh and T CD8+VLA4High
in T lymphocytes from PBMC and it’s correlated with prognosis of the disease. This high
expression can drive T cells to the site of inflammation favoring migration and adhesion
to the muscle tissue and muscle damage by interacting more strongly with the fiber and
extracellular matrix proteins. Now we show that the population expressing the
activation marker HLA DR and the integrin CD49d (CD4+CD49dHighHLADR+) is
significantly higher in DMD patients compared with the healthy controls. On the other
hand, the percentage of T regulatory cells (CD4+CD25HighCD127-FOXP3+) is lower in
DMD patients, compared with healthy controls. Together these new results can help us
to understand the balance between the immune response in DMD patients. Blood
samples were obtained from patients of Pediatrics Institute from UFRJ and approved by
the Ethical Committee of UFRJ and all subjects signed an informed consent to be
enrolled in the study. Financial Support: CNPQ, FIOCRUZ.
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Anti-inflammatory effects of Maytenus ilicifolia Mart. ex Reissek in Swiss mice
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This study aimed to assess the effect of hydro-alcoholic extract of Maytenus ilicifolia on
experimental inflammation model in mice (ear edema formation). It was approved by
the Committee of Ethics in Research URI-Erechim under registration number
021/PIA/11. The animals received pretreatment with extract at doses of 100, 250 e 500
mg/kg and distilled water, per-oral intragastric for 30 days. The ear edema was induced
by topical application of croton oil dissolved in canol oil in treated and control groups.
All animals from both groups were euthanized after 4 h of induction and ears were
collected to quantify the inflammatory response. The Inflammation response was
assessed by alteration in weighed and measured earlobe thickness. Histological analysis
of ears of both groups sensitized with croton oil was also performed. Edema area was
measured. The treated-groups at doses of 100 and 250 mg/kg presented a significant
reduction in the weight earlobe when compared to the group control. Histological
analysis showed that the use of extract at doses of 250 and 500 mg/kg significantly
decreased ear edema and inflammatory response induced by croton oil application in
comparison to control group. It was seen that the extract at dose of 500 mg/kg had
more significant effect in the edema and inflammation reduction in relation to the
treated-group at dose of 100 mg/kg. This finding seems to support the potential
medicinal use of pretreatment with extract of Maytenus ilicifolia in prevention of skin
inflammatory diseases.

Key words: Inflammatory response, croton oil, Histology, mice, Maytenus ilicifolia,
Funding support: PIIC/URI
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Background: Chronic wounds affect 2% of population in developed countries.
Chemokine receptor CCR4 and regulatory T cells (Tregs) modulate the immune system
and are involved in the skin wound healing and. It is well known that Tregs express CCR4
and this receptor recruits Tregs to humans and mouse skin.
Aim: Evaluate the role of CCR4-expressingTregs in cutaneous wound healing in diabetic
mice.
Methods and Results: Diabetes was induced by a single dose of alloxan (75 mg/kg, i.v.),
in C57BL6 (WT) and CCR4-/- (KO) mice. The full-thickness wounds were induced surgically
using 1 cm2 punch biopsy and followed for 14 days. We observed a faster healing
process in KO compared to WT mice. Histological analysis performed at day 7 showed
that WT mice showed a greater number of leucocytes infiltrate and numerous new
blood vessels compared to KO mice. However, no difference was observed in collagen
deposition. Cytokines TNF-α, IL-6 and IL-12p70 were quantified by CBA-kit. We found
lesser amounts of these cytokines in KO than WT mice on 2nd day. Neutrophils and Tregs
were quantified in the skin lesion by flow cytometer and we observed that KO mice had
higher numbers of neutrophils and reduced Tregs population in comparison with WT
mice.
Conclusion: So far, KO mice heal faster, suggesting the involvement of CCR4 receptor on
recruitment of Tregs to the skin lesion, which negatively affect the dermal wound
healing in diabetic mice.
Ethical approval: DFBCICB 028.
Funding support: CNPq, CAPES and FAPERJ.
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Pulmonary function, oxidative stress and inflammatory markers in LPS-induced acute
lung injury: differential effects of atorvastatin, pravastatin and simvastatin.
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Pulmonary function, oxidative stress and inflammatory markers in LPS-induced acute
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The present study was designed to determine what statins could attenuate acute lung
injury (ALI) induced by lipopolysaccharide (LPS) in C57BL/6 mice. Young male mice (± 23
g) were divided into 5 groups (n=6 each): injected with LPS i.p. (10 mg/kg), LPS plus
atorvastatin (10 mg/kg/day; LPS+A group) or pravastatin (5 mg/kg/day; LPS+P group) or
simvastatin (20 mg/kg/day; LPS+S group). Control group received saline (i.p.). In a
separated group of mice (n=5) the sum of pulmonary resistive and viscoelastic pressures
(DeltaPtot) and static elastance (E(st)) were measured. One day later (24 h), the animals
were sacrificed, BAL performed and lungs were removed for histopathological analysis
and homogenized for biochemical analyses. The amount of leukocytes was lower in
LPS+P (p<0.01) and LPS+S (p<0.05). Cytokine levels of MCP-1 was lower in LPS+P
(p<0.01) while IL-6 was lower in LPS+P (p<0.01) and LPS+S (p <0.05). Redox markers
(superoxide dismutase and catalase) were lower in LPS+A (p<0.01). Lipid peroxidation
(malondialdehyde and hydroperoxides) were lower in all treated groups (p<0.05).
Myeloperoxidase was lower in LPS+P (p<0.01). DeltaPtot and E(st) were significantly
higher in the LPS group than in the other groups. Our results suggest that atorvastatin
and pravastatin, but no simvastatin, exhibits anti-inflammatory and antioxidant actions
in LPS-induced ALI.
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atorvastatin (10 mg/kg/day; LPS+A group) or pravastatin (5 mg/kg/day; LPS+P group) or
simvastatin (20 mg/kg/day; LPS+S group). Control group received saline (i.p.). In a
separated group of mice (n=5) the sum of pulmonary resistive and viscoelastic pressures
(DeltaPtot) and static elastance (E(st)) were measured. One day later (24 h), the animals
were sacrificed, BAL performed and lungs were removed for histopathological analysis
and homogenized for biochemical analyses. The amount of leukocytes was lower in
LPS+P (p<0.01) and LPS+S (p<0.05). Cytokine levels of MCP-1 was lower in LPS+P
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(malondialdehyde and hydroperoxides) were lower in all treated groups (p<0.05).
Myeloperoxidase was lower in LPS+P (p<0.01). DeltaPtot and E(st) were significantly
higher in the LPS group than in the other groups. Our results suggest that atorvastatin
and pravastatin, but no simvastatin, exhibits anti-inflammatory and antioxidant actions
in LPS-induced ALI.
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Background: Sepsis is a systemic inflammatory response to an infectious stimulus that
can generate long term immunosuppression and/or multiple organ failure. Very little is
known about how the kidney is affected in survivors of severe sepsis. Aim: Investigate
the inflammatory and immune aspect in kidney injury induced by severe sepsis.
Methods: Severe sepsis was induced by cecal ligation and puncture (CLP) in Balb/c mice.
Sham-operated animals were used as control. Fifteen days later, mice were subject to a
secondary hit by intraperitoneal albumin injections (10g/Kg) for 7 days. At day 22,
kidneys were collected for histological analysis (hematoxylin & eosin and picrisírius-red
staining), cytokine quantification (ELISA) and evaluation of cellular profile (Flow
Cytometry). Results: CLP animals treated with albumin showed tubulo-interstitial injury,
with increase of the interstitial space and fibrosis, neutrophils infiltration, increase of
dendritic cells and CD4+ cells, while there were no changes in the TCD8+ cells and
macrophages. Besides, an increase of TNF-α secretion and decrease of glomerulus
number were observed in the kidneys. There was a reduction in IL-10 secretion and an
increase on glomerular cells number in the kidneys of both CLP groups, treated with
albumin or saline. The secretion of IL-6 and IL-12 was unaffected. Conclusion: Mice
subjected to severe sepsis are more susceptible to renal tubulo-interstitial injury, which
may be associated with increased proinflammatory response.
Committee of Animal Use: CCS / UFRJ - Protocol N° DFBCICB 028.
Financial support: FAPERJ and CNPq
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The anti-inflammatory role of annexin A1 protein in human retinal pigment
epithelium (ARPE-19) after endotoxemia
1
Mimura KK, 2Gil CD, 1,3Oliani SM
Annexin A1 (ANXA1), a downstream mediator for the anti-inflammatory effects of
glucocorticoids, has emerged as a potential drug target for inflammatory diseases and
has been poorly investigated in ocular tissues. This study assessed the expression and as
well as the action mechanism of ANXA1 mimetic peptide (ANXA12-26) and formyl peptide
receptor 2 (FPR2) in the human retinal pigmented epithelial cells (ARPE-19). The ARPE19 cells were submitted to the following experimental conditions for 24 hours: control,
activated by lipopolysaccharide (LPS), LPS + ANXA12-26 and treated with the ANXA12-26
only. The experimental procedures were approved by the UNIFESP Research Ethics
Committee (n° 1930/09) and the different conditions did not affect cellular proliferation
and viability. ANXA1 and FPR2 was constitutively expressed in ARPE cells under control
conditions, as detected by Western blotting. Addition of ANXA12-26 (0.1 mg/mL), after
LPS stimulation or not, reduced significantly the cellular ANXA1 endogenous levels and
increased the FPR2 expression in comparison to non-treated cells. Furthermore,
ANXA12-26 in LPS activated cells, reduces IL-6 and IL-8 release and cyclo-oxygenase2
(COX-2) expression in comparison to non-treated cells, detected by ELISA and
immunofluorescence assays, respectively. However, no significant difference was
observed in NF-κβ translocation, by ELISA, and gene expression of IL-6, IL-8 and COX-2,
by PCR, between LPS treated and non-treated with ANXA12-26. All together, our findings
reveal the effective anti-inflammatory ANXA1 action on ARPE-19 cells when subjected to
endotoxemia, and its potential use as an alternative therapy in ocular inflammatory
diseases.
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Impairment healing of diabetic wounds is improved by oral administration of
antioxidants
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The oxidative stress promoted by chronic hyperglycemia in Diabetes mellitus (DM)
aggravates several long-term disease complications, such as the impairment of wound
healing. The aim of this study was to evaluate the effectiveness of the oral
administration of antioxidants (AO) on skin wound healing in diabetic mice. DM was
induced in adult male Swiss mice by alloxan injection (70mg/kg b.w). After 30 days, a
dorsal wound was performed in all animals, and experimental control and diabetic mice
were treated with AO (vitamins E+C, 40 and 100 mg/kg b.w., respectively) in the
drinking water. The wound was evaluated after 3, 7, 10 and 14 days post-injury. This
protocol was approved by the ICB-USP Ethical Committee. On day 3 diabetic mice
showed less inflammatory cells and significantly reduced levels of the cytokines IL-6,
TNF-alpha and IL-1beta. Treatment with AO increased these cytokines to levels similar
(IL-6) or higher (TNF-alpha, IL-1beta) than control levels. On day 14 diabetic mice
showed a persistent inflammation and delayed reepithelialization, when compared to
control mice, according to morphological analysis and cytokine levels. Diabetic mice
treated with AO were similar to normoglycemic mice in all parameters analyzed. Oral
administration of AO was effective preventing lipid peroxidation, as assessed by TBARS
measurement in dermis. The results suggest that oxidative stress plays a major role in
diabetic wound healing impairment, and the oral administration of AO significantly
improves the healing of such chronic wounds. Research support: CAPES, CNPq, FAPESP.
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Cell-cell interactions between chondrocytes and synoviocytes like cells
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Knee and hip joints are classified as synovial type, constituted by the
capsule, synovium, articular cartilage, synovial fluid. The cells present in the articular
cartilage are the chondrocytes and its only source of nutrition is the synovial fluid, from
the synovium and its synoviocytes. Here, we analyse the contribution of the cell
interactions between these cells to chondrocytes differentiation. The synovial fluid and
knee´s periarticular structures, as well as fragments of cartilage of the femoral head
were obtained from male rats, aged 4 months, as approved by the Ethics Committee on
the Use of Animals in Research (CEUAR).
The isolated cells and explants from the femoral head and knee joints of
rats were well characterized by specific cell markers. Exposing chondrocytes in culture
to 4 different culture conditions: DMEM-F12 with 10% BSF, synovial fluid, synoviocytes
conditioned medium (SCM) and chondrogenic medium, we verify morphological
changes in the cells that became more fibroblastic. Further, the influence of the SCM in
the proliferation of chondrocytes was also demonstrated. These results point out to
factors secreted by synoviocytes that modulate the chondrocytes differentiation.
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The siaresinolic acid is a triterpene found in several plants species. However, their
biological effect is poorly understood. This study investigated the anti-inflammatory
property of siaresinolic acid (SA) using in vivo and in vitro experimental model. The SA
was isolated from hexanic extract obtained of the leaves of Sabicea grisea. Swiss mice
(20-25 g) were treated with received siaresinolic acid (SA, 0.01, 0.1 and 1 mg/kg, i.p.) or
vehicle (NaCl, 0.9%) 1 hour before carrageenan injection (1%, 10 μl/cavity) into pleural
cavity. Four hours after inflammatory stimuli the pleural exudates and the number of
migrated leukocytes were determined. In another set of experiments, peritoneal
macrophages were treated with SA (0.1, 1, 10 and 100 µg/mL) and 12h after exposed to
zymosan particles where phagocytosis, TNF-alpha, superoxide production and cell
viability was evaluated. All procedures were approved by the Ethics Committee of UFAL
(nº 9301/2009-96). In carrageenan-induced pleurisy, all doses of SA were able to reduce
the total cell count, neutrophils and mononuclear cells. Twelve hour after treatment
with SA, macrophages exhibited a reduction in the zymosan uptake in all doses studied,
but only in the higher dose SA (100 µg/mL) inhibited the superoxide generation and TNF
secretion induced by zymosan. In addition, no effects were seen on macrophage
viability after SA treatment. Taken together, the present results suggested that SA
inhibits acute inflammation that could be, in part, related to a reduction of release of
inflammatory factors, as TNF-alpha, another part may be related to an inhibition of
superoxide production.
Sources of research support: CNPq, CAPES.
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Analysis of retinoblastoma phosphorylation and nuclear β-catenin accumulation helps
the differential diagnosis between Crohn’s disease and ulcerative colitis
Rossana C. Soletti1, Nathassya Accioly1, Deborah Biasoli1, Vivaldo M. Neto1, Heitor S. de
Souza2, Helena L. Borges1,*
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IBD consists mainly of two disorders: ulcerative colitis (UC) and Crohn's disease (CD). It is
important to perform a differential diagnosis between CD and UC, to be able plan a
correct therapeutic strategy (surgery or medication). Two proteins, Retinoblamstoma
(RB) and β-catenin, involved in cell proliferation have recently been described as having
anti-apoptotic functions in the tumor, compared to an inflamed environment. The aim
of this study is to determine a pattern of immunohistochemical labeling of RB
phosphorylation and expression of β-catenin in cases of CD and UC. We used
histological sections of the colon of 15 patients affected by CD and 18 patients with UC.
All biopsies were obtained with approval of the Ethics Committee under number
092/08. These biopsies were subjected to immunohistochemistry for anti-β-catenin and
anti-pRB serine807/811. The results showed that there were a larger number of pRBpositive cells in DC (39.06%%) than in UC (18.83%). When we analyze qualitatively the
expression of β-catenin, we found it was increased in patients with UC compared with
CD. When comparing the expressions profile of these two proteins, it revealed an
opposite labeling pattern in CD and UC. The expression of pRB increases when the
expression of β-catenin decreases and the reverse is also observed. This relationship is
in agreement with recent studies showing different gene expression profiles between
CD and UC. We conclude that the different expression of phosphorylated RbB and βcatenin can be used as a new marker to help the differential diagnosis between CD and
UC.
Financial support: CAPES, CNPq, FAF/onco and FAPERJ
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Pro-inflammatory effects of the P2X7 receptors in the sepsis
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Background. Sepsis is characterized by the disbalance between the pro-inflammatory
and anti-inflammatory responses that may lead to shock and death in the presence of
an infectious agent. The P2X7 receptor (P2X7R) activation is directly connected to proinflammatory events such as cell activation and death, cytokines production and tissue
damage.
Aim. Here we analyzed the role of the P2X7R in modulating the peritoneal inflammatory
response observed in Cecal Ligation and Puncture (CLP) induced sepsis.
Methods: Sepsis was induced with 2 punctures (21G needle) in the cecum of 2 months
old male WT or P2X7KO C57BL/6 mice. The survival curve was made with data collected
up to 7 days and samples were collected after 24 hours. The blood CFUs were measured
in agar plates after 48 hours (37°C incubation). Cells in the peritoneal fluid were counted
directly in Neubauer chamber. Inflammatory cell populations were verified by Flow
Cytometry (anti-CD11b, CD4, CD8 and Ly6G antibodies). Cytokines (IL-1beta, IL-12, IL-17,
TNF-alfa, IL-10 and TGF-beta) were dosed in the peritoneal fluid by ELISA.
Results: P2X7KO animals were partially protected from sepsis showing 30% higher
survival, reduced bacteremia and diminished inflammatory cells in the peritoneum after
CLP. In the peritoneum CD8+ and Ly6G+ cells increased only in WT animals and CD11b+
and CD4+ cells in both septic groups. Pro-inflammatory and anti-inflammatory cytokines
such as IL-1beta, IL-12, IL-17 and TGF-beta were reduced in P2X7KO animals, whereas
TNF-alfa and IL-10 augmented in both groups after CLP.
Conclusions. The absence of P2X7R attenuates the inflammatory response and protects
against sepsis. Thus it may be considered a target in the development of new
therapeutic strategies.
Funds. CNPq, FAPERJ, PRONEX, InPETAM-CNPq
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Patologia, UFPB, João Pessoa, 58051-970, Paraíba, Brazil.3-Laboratório de Fitoquímica,
Departamento de Ciências Farmacêuticas, UFPB, João Pessoa, 58051-970, Paraíba,
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1a- Corresponding author. e-mail: jaimeribeirofilho@hotmail.com. Phone: (21) 25621311
Background: Curine is a bisbenzylisoquinoline alkaloid that modulates calcium influx in
many cell types, but its anti-allergic and toxic effects remain to be elucidated. Aims: Our
aim was to investigate the effects of curine on eosinophil activation and airway hyperresponsiveness (AHR) and characterize its toxic effects. Methods: Swiss mice (CEUA
002/08-Fiocruz-RJ; n=6) were sensitized with ovalbumin (OVA) on days 1 and 10. From
days 19 to 24, mice were challenged with aerosol of OVA (5%). Animals were treated
orally with curine (2.5 mg/kg) or dexamethasone (2 mg/kg) 1h before the last challenge.
On day 25 the AHR was analyzed. The bronchoalveolar lavages and the lungs were
collected for cell counts and cytokine quantification, respectively. Cytospins stained with
OsO4 were used to enumerate eosinophil lipid bodies. Animals treated daily for 7 days
with curine were submitted to evaluation of biochemical and hematological parameters.
Results: Curine or dexamethasone treatments significantly inhibited eosinophil influx,
eosinophil lipid body formation and eotaxin production in animals challenged with OVA
compared to non-treated group. The treatments also reduced AHR and IL-13
production. Toxicological evaluation showed no significant alterations on biochemical
and hematological parameters and gastric ulcer formation in curine treated compared
to saline treated animals. Conclusion: The treatment with curine did not induce
significant toxicity. Curine has an inhibitory effect on eosinophil activation and airway
hyper-responsiveness associated with reduction of eotaxin and IL-13 production, as such
has potential for anti-asmathic drug developtment.
Financial support: CNPq, CAPES, FAPERJ, PRONEX.
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Involvement of PPARgamma on lipid body formation and host immune
response during infection by Trypanosoma cruzi
Teixeira, L1, 2; D’Ávila2, H; Freire-de-Lima3, C. G; Melo, R. C. N2; Bozza, P. T1.
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liviaufjf@hotmail.com (21 25621785); davila.bizarro@ufjf.edu.br; celio@biof.ufrj.br;
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* Corresponding author.
PPARgamma, member of lipid-activated nuclear receptor superfamily, is a key regulator
of lipid metabolism and inflammation-related gene expression. Recently, roles for this
transcription factor in the modulation of intracellular pathogen infections have been
proposed. Here, we evaluated the role of PPARgamma on lipid body (LB) formation and
host immune response during T. cruzi infection. Its role in modulating the host immune
response mediated by apoptotic cells was further evaluated. Thus, peritoneal
macrophages were infected in vitro with metacyclic trypomastigotes forms of T. cruzi,
DM28c strain, treated with rosiglitazone or GW99662 (PPARgamma agonist or
antagonist, respectively) and co-cultured or not with apoptotic splenocytes. The
function of PPARgamma in modulating T. cruzi infection was demonstrated by the
capacity of GW9662 to reduce LB formation. In addition, treatment with rosiglitazone
significantly reduced proinflammatory cytokines production, including TNF, IL-6 and KC,
but increased PGE2 in the supernatant of infected cell cultures. Pretreatment with
GW9662 reduced the ability of macrophages, infected or not, to phagocytize apoptotic
cells but did not reduce the formation of LB-induced apoptotic cell interaction. The
addition of apoptotic cells significantly reduced the production of proinflammatory
cytokines IL-6 and TNF, but increased levels of KC. These effects were reverted by
treatment with GW9662. Together these results suggest that PPARgamma are involved
on LB formation and host inflammatory response during T. cruzi infection. Moreover,
apoptotic cell uptake by macrophages modulates the host response to T. cruzi infection
by mechanisms partially dependent of PPARgamma.
Support: CNPq, CAPES, FAPERJ, FAPEMIG. Animal welfare committee: L 02/08

125

C96
Stem cell factor induces piecemeal degranulation in human eosinophil
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Human eosinophils are able to degranulate in response to a variety of stimuli through
distinct mechanisms including exocitosis (Ex), cytolysis (Cy) and piecemeal degranulation
(PMD). Stem Cell Factor (SCF)/c-Kit ligand promotes chemoatraction and activation of
human eosinophils into inflammatory foci, but the secretory process involved in SCFstimulated eosinophils remains to be defined. In the present work, SCF-stimulated
human eosinophils from both skin and peripheral blood were studied by transmission
electron microscopy (TEM) to identify the degranulation processes underlying
eosinophil secretion. Skin biopsies were analyzed from patients under rh-SCF
treatment while bl ood eosinophils were isolated by negative selection from healthy
donors and stimulated with rh-SCF (100ng/ml). Tissue eosinophils exhibited secretory
granules with clear signs of PMD (73,5%) and Cy (26,4%) compared to non-stimulated
cells. In vitro stimulated eosinophils showed predominantly PMD. This mechanism was
characterized by the presence of empty granules, and large tubular vesicles (Eosinophil
Sombrero Vesicles) around or attached to the granules. Interestingly, a novel feature of
PMD was identified – the presence of an electron dense perigranular brim at specific
areas of the limiting granule membrane. This study reveals that SCF play an important
role in human eosinophil activation and is able to induce cell degranulation through
PMD and cytolysis. Experiments were approved by the Beth Israel Deaconess Medical
Center Committee on Clinical Investigation and informed consent was obtained from all
subjects.
Support: NIH (USA) and CNPq and Fapemig (Brazil).
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Galectin-3, a β-galactoside binding lectin, is expressed in cells of the immune system
such as macrophages and lymphocytes, modulating activation and cytokine production.
Trypanosoma cruzi ,the etiologic agent of Chagas’ disease, is a public health problem,
without effective vaccines and therapeutics. Here we evaluated the involvement of
galectin-3 in experimental T. cruzi infection. Wild-type (WT) and galectin-3 deficient
-/(Gal-3 ) mice were infected with the Tulahuén strain. Cytokine levels were determined
by ELISA in culture supernatants of activated T cells obtained from subcutaneous lymph
nodes (LSC) and spleen. Quantification of cell number and presence of CD4, CD8, CD19,
CD25 and FoxP3 were analyzed by flow cytometry. To evaluate macrophage
- susceptibility to infection, Gal-3 / and WT peritoneal macrophages were infected in
- vitro and amastigote number were counted. Our results showed that Gal-3 / mice are
more susceptible to infection than WT, with higher mortality rate and increased blood
- parasitemia. In addition, infected Gal-3 / mice had lower cell expansion in LSC and
+
+
+
+
spleen, with a decrease in CD4 , CD8 and CD19 cell numbers in LSC and CD19 cell
number in spleen, compared to infected WT mice. Analysis of the supernatants from
- infected Gal-3 / mice showed a decrease in IL-4, IL-5 and an increase in IFN- secretion.
- Preliminary data showed that infected Gal-3 / macrophages are less effective in
eliminating intracellular parasites than those from WT animals. Our results suggest that
galectin-3 is important in modulating the host response against T. cruzi, with
implications for susceptibility to infection.
Financial support: FAPERJ, CNPq, PAPES V/FIOCRUZ, IOC/ FIOCRUZ
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Malaria is a serious infectious disease caused by parasites of the Plasmodium genus
affecting different vertebrate hosts. Severe malaria leads to host death and involves
different pathophysiological phenomena such as anemia, thrombocytopenia and
inflammation; nitric oxide (NO) is an important effector molecule in this disease. Avian
malaria is an interesting model to study this disease. Thus, Plasmodium gallinaceum
infected chickens were treated with aminoguanidine (AG) to understand the role of NO
in the pathogenesis of this model. AG increased the survival of chickens, but also
induced higher parasitemia. This treatment resulted in less anemia and
thrombocytonenia of the chickens. Moreover, erythrocytes at different states of
maturation, heterophils, monocytes and thrombocytes were infected. A general
leucopenia was induced by the infection; leukocytes became activated with the increase
in parasitemia, and eosinophils were not involved in the infection. Thrombocytes with
long and double nucleus were found. AG reduced the amount of hemozoin at spleen
and liver indicating less inflammation. Taken together, these results indicate that AG
reduced inflammation, causing less anemia and thrombocytopenia explaining the better
survival of the treated chickens.
This work was carried out in strict accordance with the Brazilian Law #11794/08. The
animal studies protocol was reviewed and approved by the Committee on the Ethics of
Animal Experiments of the Universidade Estadual do Norte Fluminense (Permit Number:
100).
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Neuroprotective effects of melatonin synthesized by cerebellar granule cells cultures
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Background: It is well established that melatonin, besides being a chronobiotic
hormone, exerts protective functions. These effects, highly documented in the
literature, were mediated by a non-receptor anti-oxidative effect. The intriguing
question of the moment is how melatonin produced by extrapineal sites during
circumstances as development or injury, acts in a paracrine manner. In addition, we
have observed previously that lipopolysaccharide (LPS, i.c.v.) induced the melatoninsynthesizing enzyme arylalkylamine-N-acetyltransferase (AA-NAT) expression in the
cerebellum cells, but not in the hippocampus or in the cortex.
Aim: Investigate whether cultured cerebellar granule cells, which also contain microglia
and astroglia, could be protected from LPS injury by endogenous production of
melatonin.
Methods: Melatonin production by rat granule cerebellar cells cultures stimulated or
not with LPS (30-1000ng/mL; 12h) were determined (commercial kits - IBL). Cell viability
(MTT assay) was tested in these groups and in a third one, treated with the melatonin
antagonist, luzindole (10nM – 30µM). Procedures were approved by Institutional Ethical
Comitee (CEUA/IB 110/2010).
Results: Melatonin levels in the medium of cerebellar cultures doubled in the presence
of LPS (basal values 13,03 ± 0,56 pg/mL). Blocking melatonin receptors raised
percentage of cell death in the presence of LPS (30ng/mL) from 20 to 40 %.
Conclusions: Our results clearly show that cerebellar cultured cells are able to produce
melatonin which acts on melatonin receptors leading to a protection against LPS.
Therefore, this result opens the possibility for using analogs that activate these
receptors in the arsenal of neuroprotective drugs.
Support: FAPESP, CNPq, CAPES.
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ANTIOXIDANT AND CHEMICAL PROFILE OF BRAZILIAN PROPOLIS: AN IN VITRO STUDY
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Background: Cigarette smoke is resource of several chemical noxious substances which
cause inflammation and parenchyma destruction. Propolis is resinous substance
produced by bee which has anti-inflammatory and antioxidant properties. Aim: In this
study, our objective is to investigate propolis action over murine macrophages exposed
to cigarette smoke. Methods: Chemical profile of propolis was made in gas
chromatograph-mass spectrometry (GC-MS). RAW 264.7 cells (5x105 cells per well, 5-6th
passage, 80-90% confluence) were treated with different concentrations of propolis and
cigarette smoke extract (CSE), during 24 hours. Analysis of total polyphenols, cell
viability (MTT), total reactive oxygen species (ROS), antioxidant potential (DPPH) and
malondialdeyde levels (MDA). Results: Four main compounds were found in propolis:
hydroxycinnamic acid, coumaric acid, drupanin and artepillin C. Total polyphenol levels
was positively related to increasing concentration of Propolis. MTT levels increased in
concentration-dependent manner in propolis, on the other way CSE had inverse effect.
Propolis (15.6 and 31.2 mg/mL) decreased ROS levels (p<0.05, both); 10% CSE group
showed the highest ROS level (p<0.05). DPPH decreased in the most groups of Propolis
(p<0.05 and p<0.001); 1.25 and 5% CSE groups increased DPPH (p<0.001 and p<0.01,
respectively). Propolis resulted in a decrease in malondialdeylde levels (31.2, 62.5 and
125 mg/mL - p<0.01 and p<0.001) and 1.25 and 5% CSE groups increased them
(p<0.001, both). Conclusion: Propolis and its constituents have antioxidant action,
especially in lower concentrations and that can be used to study its pharmacological
actions against CSE effects on murine macrophages in vitro.
(This study was approved by the Ethic Committee for Experimental Animals Use and
Care of Instituto de Biologia Roberto Alcantara Gomes/UERJ. LCP was granted with
CNPq and Faperj funds, and AAL has a Master bursary from Capes – Human and
Experimental Biology Graduate Program at UERJ).
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Acetaminophen (APAP) overdose causes liver injury and is the major cause of druginduced liver failure. It is well known that releasing of intracellular contents
(mitochondrial DNA, formyl-peptides and ATP) occurs during the acute cell death,
triggering sterile inflammation. Interesting, ATP induces calcium pulses in cultured
hepatocytes, although it is not determined how the purinergic and calcium signaling are
co-related in this context, as well as its individual role in the cytotoxicity induced by
APAP. In this sense, we investigated if the extracellular ATP/ADP released during
necrosis can reverberate organ injury during acute liver failure. For this, we orally
overdosed mice with APAP (500 mg/ kg), which caused significant increase in serum
transaminase (ALT; APAP: 8326,00 ± 960, control: 28,64±7 U/L), ILlevels. Interesting, extracellular ATP metabolism by apyrase (20 U; i.v.) protected mice
from APAP induced liver injury (ALT reduction by 35%), as well as serum levels of all
studied cytokines. In addition, treatment with an unspecific P2 antagonist suramin
reduced ALT levels by 30%. Also, treatment with a P2X antagonist TNP-ATP (1 mg/kg)
and the P2X7 antagonist oxi-ATP (9 mg/kg) promoted significant reduction in APAPinduced liver damage (33% and 44%, respectively). No effect was observed using an
adenosine receptor blocker (theophylline). Our data suggest that the ATP release may
be detrimental during acute hepatocyte death and its final metabolism by ATPases may
be a protective mechanism against acute cell death amplification, indicating promising
future exploration of this signaling pathway in the therapeutics. Ethical Aproval: CETEAUFMG (051/11). Financial support: CAPES, CNPq, FAPEMIG.
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Renal ischemia/reperfusion induced cardiac hypertrophy: gene expression analysis of
inflammatory cells proliferation in heart tissue
1
Nakama,K., 1Carneiro-Ramos,M.S. 1Universidade Federal do ABC, Brazil.
Background: Patients suffering from renal failure are more likely to develop
cardiovascular diseases. Renal ischemia induced injury active inflammatory response
components. In systemic inflammatory response, other organs like heart may be
affected. And, in response to the stimulus, cardiac tissue can undergo a remodeling that
can lead to a cardiac hypertrophy.
Aim: Evaluate alterations in gene expression of factors involved in inflammatory cells
proliferation
Methods: C57BL/6 mice were submitted to unilateral occlusion of left renal pedicle for
60 min, followed by reperfusion of 5, 8, 15 and 20 days. RNA samples were hybridized in
chips for microarray analysis. Data were analyzed by softwares for select inflammatory
response related pathways and immune system cellular proliferation associated genes.
To validate array results, qPCR were performed.
Results: Microarray results indicated gene expression alterations in the Crtam (Cytotoxic
and regulatory T cell molecule) and Lag3 (Lymphocyte-activation gene 3), both involved
in the regulation of T cell proliferation.
Conclusion: Data indicate a possible involvement of Crtam and Lag3 genes in the
development and progression of cardiac hypertrophy by regulation of T cell proliferation
involved in inflammatory response to renal ischemia injury.
Funding support: FAPESP, CNPq, UFABC.
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A SNAKE VENOM SECRETED PHOSPHOLIPASE A2 INDUCES PPAR-γ AND –β EXPRESSION
AND ACTIVATION IN MACROPHAGES: IMPLICATION IN PLIN2 PROTEIN EXPRESSION
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Amyloid-beta peptide triggers nuclear factor kappa B signaling pathway in rat pineal
glands
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C106
Evaluation of the effect of Propionibacterium acnes on the survival of animals
with lethal sepsis

The nuclear factor kappa B (NF-kB) is a transcription factor which plays a crucial role in
regulating gene expression in immune cells stimulated by molecular pathogen
associated patterns (PAMPs). In the pineal gland NF-kB pathway is constitutively
activated at daytime, but not at nighttime, when the darkness hormone, melatonin, is
synthesized and released. More recently, nocturnal activation of NF-kB pathway by
PAMPs and pro-inflammatory cytokines emerged as a key regulatory factor able to
overcome the environmental control of melatonin production. Here we aimed to
investigate whether the NF-kB pathway is activated in the pineal gland in response to a
neuroinflammatory agent, the amyloid-beta peptide (Ab) – hallmark in Alzheimer’s
Disease. Pineal glands from Wistar rats (Animal Committee Care IB-USP: 111/2010) were
cultured in the presence or absence of Ab peptide. NF-kB nuclear content was accessed
by EMSA, melatonin was measured by HPLC and gene expression by PCR. Ab peptide
(0.1uM) doubled nuclear NF-kB content in 15 min. Ab at 1uM induced an earlier effect,
peaking at 5 minutes. NF-kB activation leads to inhibition of melatonin synthesis and the
expression of inflammatory mediators, such as interleukin 1, TNF, TNF receptor and Toll
like receptors. Therefore, the pineal gland is a target for Ab, which acts through the
activation of the NF-kB pathway, explaining the significative reduction in nocturnal
melatonin surge observed in Alzheimer’s disease patients. Financial Support: FAPESP,
CAPES, CNPq.
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MT-III, a secreted phospholipase A2 (sPLA2) isolated from snake venom, up-regulates
PLIN2 protein expression, which is involved in the uptake of fatty acids and metabolism
of lipids. The peroxisome proliferator-activated receptors (PPAR-γ and -β) are
transcription factors with key roles in lipid metabolism and inflammation. However, the
involvement these receptors in MT-III-induced effects are unknown. This study aimed to
evaluate the effects of MT-III on expression and activation of PPAR-γ and –β in murine
macrophages, and the role of these receptors in MT-III–induced PLIN2 protein
expression. Thioglycolate-elicited macrophages from male Swiss mice (BI-Ethical
Committee 744/10) were incubated with MT-III (0.4 µM) or culture medium (control)
from 1 up to 24 h. Protein expression and activation of PPAR-γ and –β were determined
by Western blotting and immunofluorescence assay, respectively. Participation of PPARγ and –β in PLIN2 expression was evaluated by pharmacological intervention. Incubation
of macrophages with MT-III significantly increased protein expression of PPAR-γ (45%
increase) and –β (74% increase) from 1 h up to 24 h when compared with control (0.36 ±
0.06 AU PPARs/β-actin). Moreover, both PPAR-γ and –β translocate into nucleus after 3
h stimulation. Pretreatment of cells with GSK660, a PPAR–β antagonist, but not with
GW9662, a PPAR-γ antagonist, abrogated MT-III-induced PLIN2 expression. This is the
first demonstration that a sPLA2 is able to up-regulate expression and activity of the
transcription factors PPAR-γ and –β in macrophages. Moreover, PPAR–β, but not PPARγ, is involved in the sPLA2-induced protein expression of PLIN2.
Support: FAPESP, CNPq, INCTOX
On behalf of all authors I declare that there are any financial or personal conflicts of
interest.
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Introduction: Sepsis is defined as inflammatory response syndrome caused by infection,
it has been the leading cause of mortality in intensive care units1,2. Objective: This study
aimed to evaluate the effect of inactivated Propionibacterium acnes on the survival of
animals subjected to lethal sepsis. Methodology: The suspension of Propionibacterium
acnes was produced in the Department of Antibiotics, at the Federal University of
Pernambuco. The protocol was approved by the Ethics Committee on Animal
Experiments of UFPE (23076.039440/2011-30). In order to evaluate the survival, a few
mice were divided into five groups (n = 8). The animals were subjected to lethal sepsis
by the method of cecal ligation and puncture3, except the sham group that underwent
fake surgery. For the treatment, all animals received a single dose of the suspension of
P. acnes (40μg/dose/animal) on alternate days and were evaluated every 12 hours their
mortality rate of these animals, including 96 hours observation. Results: The animals
subjected to prophylactic treatment showed 100% survival rate in the first 24 hours.
Treated animals before and after surgery showed a survival rate of 75% within 24 hours
after surgery. In curative treatment, 24 hours, both the control and post-treated group
showed a survival rate of 12.5%. Conclusion: We conclude that prophylactic treatment
(40μg/dose/animal) has shown the best result in having the lowest mortality rate in
mice.
Funding: CNPq and FACEPE
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Mechanisms Involved In Lipid Body Formation and Autophagy During Experimental
Infection By Mycobacterium bovis BCG In Mice

C108
Role of Caveolin-1 in the regulation of production of inflammatory mediators in
peritoneal macrophages.
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Differentiation of macrophages into foamy macrophages is a common pathological
observation in tuberculous granulomas both in experimental settings as well as in
clinical conditions. Mycobacteria are recognized by TLR-2 and triggers several
intracellular signaling cascades, such as mTOR. We investigated the role of mTOR in the
biogenesis of lipid bodies and the inflammatory mediator production during
experimental infection by Mycobacterium bovis BCG. Intraperitoneally infected mice
were pretreated with mTOR specific inhibitor Rapamycin. All protocols were approved
by the FIOCRUZ animal welfare committee (L – 02/08). BCG infection induced significant
cell recruitment with or without the Rapamycin. However, eosinophil migration, but not
mononuclear and neutrophil recruitment, was partially inhibited by Rapamycin. Also, we
observed a significant lipid body formation, correlated with an increased generation of
PGE2 during infection in vivo. Rapamycin partially inhibited the lipid body formation
induced by BCG, as well as PGE2 production; indicating a role of mTOR in the formation
of lipid bodies and eicosanoid synthesis derivated from these organelles. In vitro BCG
infection in macrophages induced the phosphorilation of p70S6K protein and the
treatment of Rapamycin inhibited this phenomenon. Moreover, Rapamycin treatment
enhanced the number and size of phagolysosomes in infected macrophages and
induced the formation of autophagosomes. These results suggest a role of mTOR in the
mechanism of eosinophil recruitment, lipid body biogenesis and PGE2 production during
experimental infection by BCG in susceptible mice. The induction of autophagy by
rapamycin treatment seems to be an important mechanism to control of the
mycobacterial infections. Support: CNPq and Fapemig.
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Background: Severe malaria is characterized by cerebral edema, acute lung injury (ALI)
and multiple organ dysfunction. However, the mechanisms of lung inflammation and its
association with distal organ damage during experimental severe malaria need to be
better clarified. Aim: To analyze the impact of severe malaria on lung and distal organ
damage at early and late phase. Methods: 96 C57BL/6 mice were intraperitoneally
injected with 5x106 P. bergheiANKA-infected erythrocytes or saline (SAL). At 1 and 5
days lung mechanics and histology, edema formation, cell infiltration, cytokine
production and distal organ damage were evaluated. Results: At day 1 there was
alveolar collapse and neutrophil infiltration in lung parenchyma associated with lung
mechanical impairment, which was more severe at day 1 than day 5. Tumour necrosis
factor -α, interferon -γ and CXCL-1 levels were higher at day 5 compared to day 1. Lung
damage occurred in parallel with distal organ injury at day 1; nevertheless, the lung
inflammation and the presence of malarial pigment in distal organs were more evident
at day 5. At day 5, cerebral and lung edema were observed. Conclusion: Our results
suggested that during severe malaria, ALI developed earlier than cerebral malaria
symptoms and was independent of cytokine production . On the other hand, at day 5,
the systemic inflammatory response increases both lung and distal organ damage.
Ethical approval: CEUA/FIOCRUZ L-0004/08; UFRJ: CEUA-CCS-019. Financial support:
CNPq, FAPERJ, PRONEX-FAPERJ.
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Caveolin proteins are structural components of caveolae. Besides its structural role, Cav1 is an important modulator of a large variety of proteins involved in the regulation of
signal transduction. Cav-1 can interact with proteins through its caveolin scaffolding
domain (CSD) that is recognized by the caveolin-binding domain (CBD), identified in
numerous caveolar proteins. Usually, this interaction leads to the inactivation of
proteins bound to Cav-1. A cell-permeable Cav-1–derived peptide (AP-Cav) that contains
the CSD mimics Cav-1 as a negative modulator of proteins. Here, we examined the role
of Cav-1 in the production of inflammatory mediators by macrophages (CEUA # L002/08). We show that LPS induces the expression of Cav-1 and Cox-2 with a similar
time course. Macrophages of Cav-1-deficient mice show earlier expression of Cox-2.
Interestingly, the population of LPS-stimulated macrophages shows a mutual exclusive
expression of both proteins, suggesting that Cav-1 regulates Cox-2 expression. Cav-1deficient mice macrophages also show an earlier activation of STAT-1 and STAT-3, but
not STAT5a after LPS stimulation. Ap-Cav reduces Cox-2 expression, as well as PGE2
production in LPS-stimulated macrophages. It also reduces production of nitric oxide
and inflammatory cytokines, such as IL-1beta, IL-6 and IL-12. These are specific effects,
since neither Cox-1 expression nor the production of the chemokines KC and MCP-1 are
altered. AP-Cav-1 is also able to reduce STAT1 activation. These results suggest that Cav1 is able to negatively modulate a variety of inflammatory mediators in macrophages,
and that this modulation possibly involves inhibition of STAT-1 activation. Support:
FAPERJ and CNPq
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Background: Snake venom toxins are well known for their pharmacological effects that
can be very useful in modulation of several physiological processes. Metalloproteinase is
a class of toxin with large potential for utilization in therapeutic treatments. A great
amount of disease can progress and became chronic by the concomitant
physiopathological process of angiogenesis and inflammation in which the toxins can
act.Aim: Evaluate the therapeutic effect of BmooMP-alfa-I, a metalloproteinase isolated
from Bothrops moojeni snake venom, in inflammatory angiogenesis induced by sponge
implant in mice.Methods: Sponge discs were implanted in the dorsal subcutaneous
tissue of anesthetized Swiss male mice (30-35g) to induce inflammation and
fibrovascular tissue formation. Forty animals were divided into 5 groups, each receiving
a different dose of BmooMP-alfa-I during 8 days (control; 0.001, 0.01µg; 0.1µg e 1.0µg).
The animals were euthanized 9 days post-implantation and the implants were removed
and processed for measurement of hemoglobin (vascular index); collagen (fibrous
tissue) and n-acetil-β-D-glicosaminidase- NAG (infiltration of mononuclear
cells).Results: The 0.001 and 0.01µg doses of toxin reduced the hemoglobin content
(Hb/mg wet weight: 1.67±0.33 and 2.14±0.35, respectively) in comparison to the control
group (3.28±0.39). Regarding the collagen deposition and macrophages number, no
difference was detected between control and treated animals.Conclusion:The
metalloproteinase BmooMP-alfa-I reduced the neovascularization of the implants, as
seen by changes in the hemoglobin content, without, however, alter the collagen
deposition and macrophage activity.Ethical approval:007/11 (CEUA/UFU).Funding
support:CNPq, INCT- NANOBIOFAR
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Introduction: Lectins can induce significant changes related to intracellular transduction
of signals promoting different responses in many cell types 1, 2,3. Objective:This study
aimed to evaluate the effect of cMoL and WSMoL on the production of NO and IL-1β in
murine macrophages. Methodology: Lectins cMoL4 and WSMoL5 were isolated from
Moringa oleifera Lamarack seeds. Male BALB/c mice were treated in accordance with
guidelines of the Experimental Animal Ethic’s Committee of the Universidade Federal de
Pernambuco (CEUA-UFPE). The mice macrophages were collected 72 h after i.p.
injection of 2 ml of thioglycolate (3%) by lavaging the peritoneal cavity with PBS. Cells
were seeded in a 96 well plate (5x106 cells/mL). After 2h of incubation, the nonadherent cells were discarded and the lectins were added in serial concentrations (12.5
to 100 µg/mL). After 24h, the supernatant was collected for NO and IL-1β level analysis.
The data, shown as mean ± standard deviation, were evaluated by one-way ANOVA,
followed by Dunnett test, using the graph pad prism software v.5.0. Results: Both lectins
caused an increase, statistically significant, of IL-1β levels compared to control (49.8
+7.8 pg/mL): cMoL (249.6 +66.8 to 493.8 +57.8 pg/ml) and WSMoL (688.0+37.6 to
710.3+61.8 pg/ml). They were also able to increase the nitrite levels: cMoL (3,35+1,0 a
19,3+4,5µM) and WSMoL (5,1+0,3 a 8,3+0,3µM), when compared to control
(1,8+0,3µM). Conclusion: The results suggest a potential immunostimulatory effect of
cMoL and WSMoL, serving as support for further investigation to elucidate the
mechanism of action from these lectins. Financial support: CAPES, CNPq.
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Diesel particles induce (DEP) melatonin synthesis by macrophages through NF-kB
activation
Carvalho-Sousa, C.E, Muxel, S.M., Stranieri, A., Macchione, M., Saldiva, P.H.N and
Markus, R.P. - USP
Background: Melatonin has two important functions in mammals: it translates
light/dark information through pineal production and it modulates both the innate and
acquired immune response. Pathogen-associated molecular patterns (PAMPS) activate
the Immune-Pineal axis, suppressing nocturnal pineal melatonin synthesis and inducing
the production of melatonin by activated macrophages. Both effects are mediated by
activation of the nuclear factor kappa B (NF-kB), as this transcription factor inhibits the
expression of the key enzyme in melatonin synthesis (aryl-alkyl N-acetyltransferase, AANAT) in pinealocytes and leads to its transcription in activated macrophages. We have
previously shown that air pollution reduces pineal melatonin production. Aim: we
tested whether DEP, the major source of urban particles could also induce melatonin
synthesis by macrophages due to activation of NF-kB. Methods: We constructed RAW
264.7 macrophage strains expressing the DsRed2-1 fluorescent reporter driven by
regions of the aa-nat promoter containing one or two κB binding sites. We determined
aa-nat activation by measuring the fluorescence by confocal microscopy and the
synthesis of melatonin in the medium in presence or absence of DEP (128 µg/mL) and
PDTC (25 µM, 30 min), an inhibitor of NF-kB pathway. Results: DEP (128 µg/mL, 10 min)
increased (8-fold) expression of red reporter was blocked by PDTC. In addition DEP (6h)
increased 5-fold melatonin content (control - 23.3 ± 16.9 pg/mL; DEP 128 µg/mL - 165.5
± 74.7 pg/mL). Conclusion: Air pollution activates the Immune-Pineal axis by the same
mechanism used by PAMPs, in other words, it induces an inflammatory state. Financial
support: FAPESP, CAPES and CNPq.
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Characterization of gene expression in CD14+CD16-, CD14+CD16+ and CD14dimCD16++
monocyte subsets in obesity

Background During migration neutrophils (PMN) interact with several mediators, which
lead to their activation, interfering with cell survival and the resolution of inflammation.
Fucoidans are sulfated polysaccharide found in brown algae, able to inhibit selectinmediated events, such as the leukocyte rolling. A low-molecular-weight fucoidan
fraction extracted from the brown algae Ascophyllum nodosum (LMW-Fuc) exhibit
potent antithrombotic, but low anticoagulant activities and potent proangiogenic
properties, although its effects on inflammatory cells is still unknown.
Aim We aimed to evaluate the effect of LMW-Fuc on activated PMN.
Methods Chemotaxis (1h) of isolated human PMN (Percoll gradient) in Boyden
chamber; Apoptosis (20h) assessed by AnnexinV, JC1 and morphological analysis; Actin
cytoskeleton rearrangement analyzed by Falloind-rhodamin. ROS production quantified
by lucigenin, luminol and CM-DCFDA.
AKT/Bad expression evaluated by
immunoblotting. Calcium influx analyzed by Fura-2AM. AnnexinV+-microparticles
quantified in FACS.
Results LMW-Fuc (10µg/mL) inhibited PMN migration and accelerated apoptosis of
PMN treated with LPS, fMLP or primed with LPS and further treated with fMLP. In PMN
activated with LPS/fMLP, the LMW-Fuc attenuated the induced alterations on actin
cytoskeleton dynamics; inhibited AKT phosphorylation and Bad degradation; inhibited
extracellular, but not the intracellular ROS production; and decreased intracellular
Calcium release induced by LPS/fMLP. Furthermore, LMW-Fuc inhibited the release of
microparticles by PMN stimulated with LPS/fMLP.
Conclusion Together the data indicate that LMW-Fuc presents potent anti-inflammatory
properties that might be potentiated by its ability in inhibit microparticles release.
Funding Support: FAPERJ, CAPES, CNPq.
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Background: Obesity is associated with a low-grade inflammation in which monocytes
play an important role. Three subpopulations of monocytes have been described:
classical CD14+CD16- (CM), intermediary CD14+CD16+ (IM) and non classical
CD14dimCD16++ (NCM) monocytes. We previously showed increased percentages and
numbers of IM and NCM in obese subjects that decreased with weight loss (Poitou et al.
2011).
Aim: To characterize gene expression profile of the monocyte subpopulations in obesity.
Subjects and Methods: The CM, IM and NCM of obese subjects (OB) before and after
gastric bypass and lean subjects (C) were sorted by flow cytometry. The expression of
genes involved in monocyte functions including migration, adhesion, phagocytosis and
cytokines production, was analyzed by
TLDA and quantitative PCR.
Results: The gene expression of CX3CR1 and TLR8 was highly increased in the CM, IM
and NCM of the OB group and decreased after surgery. The three subsets displayed
different gene expression profiles in the OB group compared to the C group: the NCM
expressed high levels of CSF1R, SELPLG and IL1, the IM were characterized by overexpression of CCR5, TNFα and MCP1 and the CM expressed high levels of CCR2 and
CD36.
Conclusion: In obese subjects, the three subpopulations display different gene
expression pattern of molecules involved in migration, inflammation and antibody
capture. CX3CR1 and TLR8 could be considered as a molecular signature reflecting
modified functions of monocytes in obesity.
Information on Ethical approval: ID Number: NCT00476658;
(http://clinicaltrials.gov/ct2/show/NCT00476658?term=poitou&rank=1).
Financial Support: AFERO,CNRS, CAPES.
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State University of Campinas
The wound healing depends on the functional integration between different types of
cells, cytokines and growth factors. Amongst these factors are activins, members of the
transforming growth factor beta (TGF-β) that play a role in regulating the function of
epithelial cells, and biological activities are regulated by secreted follistatin (Fst)
glycoprotein. Studies have shown that 5-azacytidine, a compound used in the
myelodysplastic syndrome, is capable of repressing around 90% of the Fst gene
expression in adipocyte cultures. The objective of our work was to use 5-azacytidine as a
topical skin wounds treatment in rats. Evaluating the expression of follistatin, cytokines
and TGF-β, and retraction of the wound, using the western blot, histology, real time PCR
and photo documentation. All procedures were approved by local Ethic Commission of
Animals Use, protocol 2583-1. Male Wistar rats 8 weeks old were used in all the
experiments. The wound was produced on the back using a 6mm punch. Two groups
were randomly: one group received a topical treatment using 5-azacytidine 1.0mM once
daily, the other received placebo. The scar tissue was removed on the 5, 9 and 15 days
of treatment. The treatment showed reductions in the expression of follistatin,
reduction in the healing time of the wound, improvement in TGF-β expression, increase
of involucrin (marker of keratinocyte terminal differentiation) and an increase in
cytokines during the wound inflammatory period. In conclusion, 5-azacytidine improves
wound healing at least in part as a consequence of the modulation of the TGF-b
signaling pathway in the skin.
1Fabiana de Souza Gomes - Presenting author
e-mail: fabianasouza111@hotmail.com
2Lício Augusto Velloso
Departamento de Clínica Médica
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7Eliana Pereira de Araujo Correspondent author
The authors do not have any financial or personal relationships with individuals or
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THE ROLE OF PURINERGIC P2X7 RECEPTORS IN MURINE SILICOSIS
MONÇÃO-RIBEIRO, L. C. 1,2; SANTANA, P. T. 1,2; BOROJEVIC, R. 2; TAKIYA, C. M. 1;
COUTINHO-SILVA, R. 1
1
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2
Instituto de Ciências Biomédicas, UFRJ

Background. P2X7 receptor (P2X7R) activation is involved in a number of proinflammatory responses in macrophages and other immune cells. Silicosis is an
occupational lung disease generated from the inhalation of silica particles over
prolonged periods of time, which causes chronic inflammation and progressive nodular
pulmonary fibrosis.
Aims. The aim of this study was to characterize the importance of P2X7R activation in
lung inflammatory response of silicotic animals.
Methods. Here C57BL/6 WT and P2X7KO mice were intratracheally instillated with silica
(20mg) (WT-SIL/KO-SIL) or saline (CTRL-WT/CTRL-KO). After 14 days of silica instillation
animals were sacrificed and lungs collected for histological analysis,
immunohistochemistry and histomorphometry. The in vitro study was performed
using AMJ2-C11 cells.
Results. Silica instillation increased significantly the P2X7R immunoexpression in WT
animals. There was a significant decrease (60%) in inflammatory cells number, (65%)
silica particles quantification and (40%) in nodular area in KO-SIL animals when
compared with WT-SIL group. Lung fibrosis was also diminished (54%) in KO-SIL. The KOSIL animals exhibited a significant decrease in iNOS (37%) and NFkB/p65 (44%)
immunoreactivity. The immunoreactivity for p-smad2/3 (TGF-β-signaling activator) was
diminished in KO-SIL animals (60%) when compared with WT-SIL group. ATP treatment
induced permeabilization in AMJ2-C11 cells in dose-dependent manner. In vitro,silica
particles phagocytosis was diminished when cells were treated with oATP and A740003
(P2X7R specific inhibitors) with 30% and 48% of inhibition respectively. Further, silica
phagocytosis in vitro induced P2X7R internalization and diminished P2X7R
immunoexpression. Also ATP treatment was efficient in inducing silica treated cells to
increased nitric oxide production (60%) in vitro. The pre-treatment with P2X7R
antagonists reduced (36%) the NFkB immunoexpression in silica treated cells when
compared with control silica group.
Conclusion. The P2X7R activation modulates the induction of lung fibrosis and
participates in the inflammatory response in experimental Silicosis. Inhibition of the
P2X7R may be considered a new therapeutic target for the treatment of silicosis.
Funds. CNPq, PRONEX/FAPERJ, INCT-INPeTAm/CNPq/MCT.
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INCREASED LEPTIN RESPONSE AND INHIBITION OF APOPTOSIS IN THYMIC CELLS FROM
YOUNG OFFSPRING SUBMITTED TO MATERNAL PROTEIN DEPRIVATION DURING
LACTATION
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We investigated the consequences of maternal malnutrition in rat dams, in terms of
thymocyte responses and the putative role of leptin. The young progeny of dams
submitted to protein deprivation (PD) during lactation showed at 30 days of age lower
body and thymus weights, significant alterations in CD4/CD8-defined T cell subsets
without modifications in total thymocyte number as well as in proliferative response.
Despite, the rats from PD group did not present alterations in leptin circulating levels,
the expression of leptin receptor ObRb was enhanced in their thymocytes. This change
was accompanied by an increase in leptin signaling response of thymocytes from PD
rats, with an increase in JAK2 and STAT3 phosphorylation after leptin stimulation.
Thymocytes from PD rats also presented a decreased rate of spontaneous apoptosis
when compared to controls. Accordingly, higher expression of antiapoptotic protein Bcl2, and lower of pro-apoptotic protein Bax, with no change of proapoptotic Bad, and
higher pro-caspase 3 content were detected in PD thymocytes. Moreover thymocytes
from PD group exhibited a constitutive higher nuclear content of p65 NF-kB associated
to a lower IkB content in the cytoplasm. Finally, although there was no change in ob
gene expression in PD thymocytes, a higher mRNA expression for the Ob gene was
observed in the thymic microenvironment from PD animals. Taken together, the results
show that maternal protein deprivation during lactation affects thymic homeostasis,
enhancing leptin activity, which in turn protects thymocytes from apoptosis in the
young progeny, with possible consequences upon the immune response of these
animals in adult life.
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Short- term treatment with IL-10-producing Lactococcus lactis reduces systemic IL-17
but do not improve the clinical signals of colitis
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The cytokine interleukin-10 (IL-10) has been shown as a promising therapy in clinical
trials for treatment of inflammatory bowel disease (IBD). The importance of this
cytokine in shaping mucosal immune responses has been demonstrated by the
spontaneous onset of gut inflammation in the IL-10-deficient (IL-10-/-) mouse. Herein,
we used Lactococcus lactis genetically modified to produce and secrete IL-10 in an
attempt to restore the immunorregulatory environment of the gut mucosa of IL-10-/mouse. IL-10-/- mice on a 129Sv/Ev background were separated in two groups: IL-10producing L.lactis (IL-10-L.lactis) and empty-plasmid-bearing L. lactis (EP-Lactis).
129Sv/Ev mice were used as controls. We provided, in the first week of experiment, IL10 secreting L. lactis to the first group for four consecutive days. After three days of
interval, a second dose of IL-10-L.lactis was administered. Control group received EPL.lactis. IL-10-producing L.lactis was not able to improve the macroscopic (clinical) score
of colitis. Moreover, IL-10-producing L.lactis reduced levels of IL-17 in spleen cell
cultures of IL-10-/- mice. Levels of IFN-gamma, elevated in IL-10-/- mice, were not
affected. Analyses of spleen and mesenteric lymph node showed no difference in
frequency of late (CD4+CD44+) and early (CD4+CD69+) activated lymphocytes among
groups. Likewise, treatment could not prevent the reduction of regulatory T cells
expressing the latency-associated peptide (LAP), a membrane-bound TGF-beta. IL-10
may be an alternative therapeutic tool since it could interfere with some immunological
parameters of colitis-prone IL-10-/- mice. Further studies on protocols and doses will be
necessary to optimize the efficacy of IL-10-producing L.lactis as a treatment. This work
was approved by UFMG Research Ethics Committee and supported by funds from CNPq
and Fapemig and iii
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The aim of this study was to evaluate the effect of low protein diet intake, during
pregnancy, on the tecidual organization of placenta in female Wistar rats. Twenty
pregnant female Wistar rats, with 90 days old, were equally divided in control group,
started to be fed with standard diet (NP, 17% protein basal diet), and protein-restricted
group (low protein diet, LP, 6% protein). The animals were kept under controlled
environmental conditions. At day 19 of gestation, the females were anesthetized the
placentas were removed. After removal, the organs were weighed and measured and
immediately processed using histomorphometrical and ultrastructural methods. The
quantitative results were compared statistically. The study was approved by Committee
for Ethics in Animal Research (FHO-UNIARARAS). Macroscopically evaluation showed
significant decrease in the LP group in relation to wet weight and organ volume.
Morphometrical analysis of the chorionic and decidual plates thickness did not detect
alterations, but in the labyrinthic zone, LP placentas presented values significantly
lower. Toluidine blue analysis showed no cellular and morphological alteration. Verhoeff
method showed no difference on the elastic fibers organization of elastic fibin both
groups. The presence of collagen fibers is more prominent in decidual plate. In this
region, the LP showed, apparently, higher content of collagen fibers. The LP
cytotrophoblastic and syncytiotrophoblastic ultrastructure showed difference on the
ultrastructural organization. In this group, the cells presented cytoplasm vacuolization
associated to presence of numerous lipid droplets. Our data suggests that maternal
protein restriction altered the size and placental structural organization. Supported by
PROSUP/CAPES.

Frog are vulnerable to environmental variations, such as changes in temperature
patterns. This vulnerability has been used to explain the population declines of
amphibians around the world and as an indicator of the effects of global warming.
Despite this knowledge, information about the influence of increased temperature on
spermatogenesis of amphibians is scarce. Thus, our hypothesis in this study is that
increasing temperature promotes damage to spermatogenesis of anurans. For this,
twenty males of Eupemphix nattereri were submitted to increased temperature (35.1°C)
for 24 hours in BOD chamber (Model FC 121). The animals were euthanized immediately
after hyperthermic exposure. Thereafter, the testes were removed and submitted to
routine histology and stained with hematoxylin-eosin. Quantification of germ cells area
was performed using the Image Pro-Plus4.5. The spermatogenesis of E. nattereri is
cystic, as in other amphibians. In this process are observed cells ranging from
spermatogonia to spermatozoa. Animals submitted to hyperthermia stress for 24 hours
showed increased of spermatogonia cystic areas (F=20.467 p<0.00001), spermatocytes I
(F=18.31 p<0.00001) and lumen area (F=131.46 p<0.00001). However, the cystic areas
of spermatids I (F=13.08) and bundle spermatozoon (F=1.759 p<0.00001) decreased
compared to control group. The other cell types (spermatocytes II and spermatids II)
and locular and interstitial areas have not changed in animals exposed to hyperthermia.
Our data showed that high temperature affect spermatogenesis in E. nattereri,
demonstrating that the hyperthermic stress is a risk factor for the reproduction of frogs.
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Chronic caffeine intake increases androgenic stimuli, epithelial cell proliferation and
hyperplasia in rat ventral prostate

D4
Spermatogenesis in Eupemphix nattereri (Anura: Leiuperidae): late response to LPS

Sérgio Luis Felisbino, Carolina Sarobo, Lívia Maria Lacorte, Marcela Martins, Jaqueline
Carvalho Rinaldi, Ivan José Vechetti Junior, Andrei Moroz, Wellerson Rodrigo Scarano,
Flavia Karina Delella.
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Background: Coffee intake has been associated with a low risk of developing cancer,
including prostate cancer, which is the most commonly diagnosed cancer in men.
However, few studies have evaluated the chronic effects of caffeine, which is the most
abundant methylxanthine in coffee, on prostate morphology and physiology.
Aims: In the present study, we investigated the effects of chronic, low-dose caffeine
intake on rat prostate morphology from puberty to adulthood.
Methods: Five-week-old male Wistar rats were randomized into 2 experimental groups:
caffeine-treated (20 ppm in drinking water, n = 12) and control (n = 12). The ventral and
dorsolateral prostates were dissected, weighted and submitted to morphological,
morphometrical and immunohistochemical analysis of cellular proliferation, apoptosis
and androgen receptor (AR) tissue expression. Ethical Approval for animal studies
number 139/2009.
Results: The testosterone (T) and dihydrotestosterone (DHT) concentrations were
measured in the plasma. Our results show that caffeine intake increased the
concentrations of T and DHT, organ weight, epithelial cell proliferation and AR tissue
expression in the ventral prostatic lobe. All the ventral prostates from the caffeinetreated animals presented various degrees of epithelial and stromal hyperplasia.
Conclusions: Our results suggest that chronic caffeine intake after the pubertal period
increases androgen signaling in the prostate gland. Because low testosterone levels
have been associated with prostate disease in older men, caffeine intake may have
potential benefits on late life prostate physiology. Otherwise, some individuals may
develop prostate hyperplasia under chronic caffeine stimulation.
Grant Sponsor: This research was supported by FAPESP (2009/52747-7), CNPq, CAPES
and FUNDUNESP.
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Anurans are subject to contamination by pathogens that spread by water. Environments
polluted by sewage effluents are often contaminated with Escherichia coli. In mice, the
lipopolysaccharide from Escherichia coli causes transient testicular dysfunction and
apoptosis of testicular germ cells. Thus, we believe that E. coli LPS reduces the
production of testicular germ cells in Eupemphix nattereri. Therefore, we analysed the
response of these cells to LPS exposure for 2h and 24h. We used 10 adult males of E.
nattereri, intraperitoneally administered with a single dose of 18 mg/kg of LPS and 5
animals administered with sterile saline adjusted to anphibians osmolarity (60% of
mammals). The testes were submitted to histological routine, stained with hematoxylineosin for analysis. In LPS2h group occurred a decrease in locular area (F: 115.57,
P<0,00001) and an increase in interstitial (F: 104.86, P<0,00001) and lumen (F: 66.12,
P<0,00001) areas. There weren’t changes in germ cells, except in spermatogonia (F:
12.332, P<0,00001), that decreased amount. On the other hand, the LPS24h group had
an increase in locular (F: 115.57, P<0,00001) and lumen (F: 66.12, P<0,00001) areas, and
a decrease in interstitial area (F: 104.86, P<0,00001). They presented the same amount
of spermatogonia, however spermatocytes I (F: 11.377, P<0,00001) and spermatids I (F:
9.393, P<0,00001) and II (F: 9.394, P<0,00001) increased numbers and spermatocytes II
(F: 8.413, P<0,00001) and spermatozoids (F: 8.457, P<0,00001) reduced their area.
Therefore, these results demonstrated that LPS causes damage and influences the
reproductive output, decreasing the ﬁtness of these animals.
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Telchin licus licus (Drury, 1773) (Lepidoptera: Castniidae), is a pest attacking of
sugarcane culture, popularly known as giant sugarcane borer. It has a great economic
importance because the damage that causes in sugarcane culture. This investigation
aimed to describe the spermatogenesis process in larvae and adults of T. licus licus. The
testis from larval and adults was processed conventionally for light and transmission
electron microscopy. The analysis allowed the identification of paired testis kidneyshaped with four follicles in larvae. In adult there is only a single, fused and spherical
testis. The cysts of germline cells are involved by cystic cell, and within the cysts, sperm
cells developed synchronously. In larvae, the spermatogonia cysts are located at the
follicular apical region and spermatocyte cysts are located adjacent to the
spermatogonia cysts and at the follicular basal region. Spermatogonia presents round
with spherical nucleus, with reduced cytoplasm. Spermatocyte has a big and round
nucleus with scattered dense chromatin aggregates near the nuclear envelope and
voluminous cytoplasm. Cysts of late germline cells (spermatids and spermatozoa)
weren’t observed in larvae testis. In adults, the spermatids are in elongation process
with rounded nucleus. The spermatozoa are filiform cells where in some sperm bundles
we can observe elongated nucleus. Within the cysts, sperm cells developed
synchronously. The process of spermatogenesis is similar to that found in other insects
of the Lepidopteran order. (CAPES)
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Evaluation of the effects of ablation of testosterone in prostatic complex of Artibeus
planirostris (Chiroptera: Phyllostomidae).
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Previous studies, evaluating the seasonal modifications in the prostate complex (PC),
show variations along the year linked to the serum testosterone level. Thus, this study
aimed to evaluate the effect of ablation of testosterone in PC of Artibeus planirostris.
Four groups were formed: two control groups – 3 (CON3d) and 15 (CON15d) days; and
two castrated groups – 3 (CA3d) and 15 (CA15d) days; with all submitted to histological
and estereological analyses. Histologically, in ventral region (VR) of the CA3d we
observed retention of secretion within the cells. This was observed in previous tests in
the period before the breeding season, showing that ablation of testosterone in the
short term causes a state of quiescence in some cells. In CA15d we observed a
regression more pronounced with the highest cell concentration and several regions
with cellular debris. Stereologically, both regions, presented no significant difference in
percentage of epithelium between groups. The lumen reduced in CA15d (DR:
CA15d=41.77±18.03%;
CON15d=61.63±9.93%;
VR:
CA15d=27.33±14.04%;
CON15d=55.54±6.55%), and consequently the stroma increased in this same group (DR:
CA15d=
31.07±11.27%;
CON15d=13.85±4,89%-VR:
CA15d=49.60±15.17%;
CON15d=16.07±4,61%). This increase was more prominent in the stroma of VR, this
indicates that there is a "healing" glandular, similar to that found in the regression of
the mammary gland. These data indicated that both regions of PC are responsive to
testosterone, although both respond differently to the ablation of testosterone, with
the VR being more responsive than the DR. Approved by Ethics Committee of UNESP Protocol: 036/2010 – CEUA. Financial Support: FAPESP, CNPq and CAPES.
*Correspondence: Cintia C. I. Puga, Rua Cristóvão Colombo, 2265, Departamento de
Biologia, IBILCE/UNESP – Jardim Nazareth, CEP 15054-000. São José do Rio Preto, SP,
Brasil. E-mail: cintiacrisicawa@yahoo.com.br Tel: (+55) 17 32212386.
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Carbamazepine (CBZ) is largely used in the treatment of trigeminal neuralgia and as an
anticonvulsant. This drug has been administered to pregnant women to prevent
convulsive crisis and, consequently, fetal hypoxia. However, CBZ crosses the placenta
barrier and reaches the fetus. CBZ inhibits testicular steroidogenesis and can affect
processes that are dependent on the normal testosterone levels. The aim of this study
was to investigate the effects of CBZ on spermatogenesis of rat male offspring after
prenatal exposure. Wistar pregnant rats were treated with CBZ (20mg/Kg/day; i.p.) from
the gestation day (GD) 12 to GD 20. The testes of the offspring were collected at 4, 63
and 93dpp and submitted to morphometric, stereologycal and histopathological
analysis. Estradiol and testosterone plasmatic levels as well as testicular daily sperm
production were also analysed at 63 and 93dpp. Seminiferous epithelium alterations,
such as intraepithelial vacuolization and abundant cell debris, degenerating cells and
Sertoli cell nuclei in the tubular lumen were observed in the 63 and 93dpp rat testes.
The daily sperm production was significantly increased in the 63dpp rats, whereas in
93ddp rats this parameter was reduced. Significant reduction of the plasmatic levels of
estradiol was also observed at 63ddp although no alteration of the testosterone levels
was noted at this age. Prenatal exposure to CBZ interferes with spermatogenesis and
lead to alterations of the spermatic parameters and of the estradiol plasmatic levels.
Ethical Approval: CEP UNIFESP 0690/10
Financial Support: FAPESP
Keywords: carbamazepine, testis, rat
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Etoposide is an efficient chemotherapeutic agent used in children and adolescents with
cancer. However, besides killing cancer cells, it also damages healthy cells, including the
male germ cell, causing fertility reduction and irreversible testicular damage. Our
hypothesis is that etoposide damages the stem/progenitor spermatogonia. Our group
showed that exogenous carnitine reduces the testicular damages caused by etoposide
administration to prepubertal rats. The aim of this study is to analyze the spermatic
parameters and the integrity of the sperm DNA after etoposide and/or carnitine
treatment. These parameters can be used as an indicator of stem/progenitor
spermatogonia damage. For this, 72 male Wistar rats were distributed into four groups:
S=Sham-control; C=carnitine; E=etoposide; CE=carnitine+etoposide. The treatment
started when the rats were 25-days-old and finished at 32 days of age (eight consecutive
days). The rats were killed at 127 days (CEP1610/10) and were submitted to the analysis
of sperm parameters and sperm DNA damage (Comet Assay). The rats treated with
etoposide showed a reduction of spermatid number and daily sperm production,
whereas the carnitine+etoposide-treated rats showed improvement of these
parameters. The same was observed for sperm number and sperm transit in the
portions epididymal caput/corpus and cauda. The Comet assay showed that the rats
treated with carnitine+etoposide presented a reduction of sperm DNA damage (tail
length and tail extent moment) when compared with the rats treated solely with
etoposide. In conclusion, these results suggest that carnitine reduces the damages
caused to rat spermatogenesis/DNA by etoposide, improving the fertility. Financial
support: CAPES and FAPESP (2011/12371-8).
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The order Chiroptera is one of the largest groups of mammals, consisting of eighteen
families, 202 genera and 1120 species widely distributed around the world. The family
Phyllostomidae adds the largest number of bats exhibiting great diversity among them.
In this study, three phyllostomide species were studied: Glossophaga soricina, Carollia
perspicillata and Phyllostomus discolor. The bats were collected and the prostates were
removed and processed. Cuts of 3 micrometers were stained with Hematoxylin-eosin
(HE) and Periodic Acid and Schiff (PAS). Macroscopic analysis showed that the prostate
of these three species is compact and consists of three distinct regions (ventral, lateral
and dorsal). With H.E showed that the dorsal region is located posteriorly and has acini
with secretory and basal cells, which are surrounded by connective tissue. In the three
species was observed columnar epithelium of the simple type. In P. discolor and C.
Perspicillata, secretory vesicles was observed coming off the apical cytoplasm featuring
apocrine secretion. For G. soricina and C. perspicillata secretion was found mixed type
(PAS positive and negative) and P. discolor PAS positive. In addition, G. soricina was
noted projections of the apical plasma membrane suggesting the presence of
stereocilia. Comparing the three species, we observed that despite belonging to the
same family, the dorsal region of the prostate shows variation in the morphology and
physiology, while the other two species of phyllostomide, but in different subfamily
(Stenodermatinae) do not show this third region prostatic. These data reveal important
information for understanding the mechanisms of reproductive bats.
Acknowledgements: Fapesp and CNPq
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INVOLVEMENT OF ABCB1 AND ABCC1 PROTEINS IN SEA URCHIN FERTILIZATION
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The effects of irradiation on male gonadal tissue in rats include the elimination of
differentiating germ cells, resulting in infertility. Researchers are engaged in identifying
methods to restore fertility and the administration of GnRH-antagonist that suppresses
intratesticular testosterone has been investigated. The present study examined, for the
first time, the germ cell number, proliferation and loss in irradiated rats after
acyline+flutamide treatment to determine the germ cell kinetics. Rats were irradiated
with a single 6-Gy dose. At 70 days after irradiation, the animals received implants
containing flutamide (20mg/kg/day) and weekly GnRH-antagonist acyline (1.5mg/kg).
They were killed at 3, 7, 14, 28 and 42 days after treatments. The testes were fixed with
Davidson’s fluid, embedded in methacrylate and sections stained with toluidine blueborate. All procedures were approved by the AALAC-Houston. The administration of
acyline+flutamide progressively increased germ cells numbers. After 14 days, type B
spermatogonia were the most advanced germ cell; after 28 days zygotenes and few
pachytenes were observed and after 42 days pachytenes and few diplotenes were seen.
The irradiated non-treated animals remained infertile, with Sertoli cells and only
undifferentiated type spermatogonias. At the end of the hormonal treatment, the
spermatogonial mitotic index between 7 and 42 days of treatment was slightly
increased (P>0.05) and the spermatogonial apoptotic indexes significantly decreased
(P<0.05). Thus, 42 days of intratesticular testosterone suppression by acyline+flutamide
ensure the appearance of advanced spermatocyte, increasing mitosis, decreasing
apoptosis, restoring the germ cell kinetics that was lost after the irradiation. Support
from FAPEMIG, CAPES-UT and CNPq.
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Sea urchins have marked the historical quest for understanding the molecular
mechanisms underlying the interactions between eggs and sperm in the fertilization
process. Female gamete activates spermatozoon metabolism for fertilization at unclear
ways. Recently, few studies have suggested the involvement of ABC transporters in the
fertilization process. The aim of the present work was to investigate the involvement of
ABCB1 and ABCC1 transporters in the fertilization process of the sea urchin Echinometra
lucunter.Animals were collected at João Pessoa coast (Paraíba-Brazil) and gametes were
obtained by KCl intracoelomic injection. Spermatozoa were pre-treated with the specific
modulators of ABCB1 and ABCC1 transporters: reversin205 and MK571, respectively.
Treatment was performed in presence (activated spermatozoa) or absence (nonactivated spermatozoa) of sea urchin female gonadal secretion. The percentage of
fertilization was monitored under optical microscopy. ABC protein activity of activated
or non-activated spermatozoa was analyzed by the calcein-AM intracellular
accumulation assay under fluorescence microscopy. Both modulators did not reduce
non-activated spermatozoa fertilization capability. Although, ABCB1 and ABCC1 blockers
reduced activated spermatozoa fertilization capability (7.5% and 25.3%, respectively).
Adding to this, activated spermatozoa exhibited an increase in calcein-AM intracellular
accumulation when compared to non-activated spermatozoa, suggesting a reduced ABC
transporters activity under an activation status. This is the first report of the
involvement of ABCB1 and ABCC1 proteins in spermatozoa activation status and its
requirement for a successful fertilization. Further investigations of these events can
promote important insights about the comprehension of fertilization process and
infertility basis of several species. Financial support: CAPES.

During mice pregnancy, the pubic symphysis (PS), a fibrocartilaginous joint is gradually
“transformed” in an interpubic ligament (IpL), which insures a safe passage of the fetus
through the birth canal. Soon after birth, this IpL is rapidly remodeled, approaching the
non pregnant morphology by the fifth day postpartum. It is known that the PS
fibrocartilaginous cells acquire a fibroblast phenotype characterized by production of
extracellular matrix (ECM), neo-expression of -smooth muscle actin (-SMA), desmin,
vimentin and junctions that resemble 'fibronexus' which are capable of transmitting
contractility to the matrix-cell and also contributes for IpL tissue remodeling
phenomena. Despite the significance of the (myo)fibroblastic like-cell phenotype, little is
known about the cell-to-cell adhesion and gap junctional communication between IPL
cells. Therefore, to investigate the morphological and molecular components of cell-tocell junctions during time points of pregnancy were used confocal and transmission
electron microscopy. Ultrastructural study showed intercellular contacts between
adjacent IpL fibroblasts that resembled adherens junctions and gap junctions;
immunocytochemistry and confocal localization showed proteins such as connexin 43
and β-catenin in adherent and GAP junction components respectively, in the D15, D18,
D19 of pregnancy and 3days postpartum, with greater intensity in the D18 IpL fibroblast,
while in non pregnant group that phenotype was not seen. So, in addition the
characterization of IpL fibroblastic cytoskeletal proteins our results suggest an important
role for intercellular junctions to support changes in the mechanical forces present in
the movement of the pubic bones during mouse pregnancy.
Ethical approval: 2325-1. Support: SAE – Unicamp.
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Several morphological and morphometrical reports have shown that the remodeling of
the pubic symphysis (PS) during mouse pregnancy initiates on the 12th day (D12) of
pregnancy and that a fibrocartilage (similar to that observed in the virgin mouse) is still
present in the middle of the symphyseal gap. On D15, however, the histoarquitecture of
the interpubic tissue was that of an interpubic ligament (IpL). Nevertheless there is still
little data in literature concerning the changes undergone by this tissue before the D12
of pregnancy and between D12 and D15 days. Hence, the aim of this study was to
investigate the morphological and morphometrical characteristics of this tissue during
such period in order to further understand the morphological formation of the IpL.
PS were obtained from virgin mice on days 9, 10, 11, 12, 13, 14 and 15 (n=5 per group).
Five-micron sections were stained with Masson’s Trichrome. The interpubic tissue
measurements (mm) were made using Micrometrics SE Premium software. Statistical
analysis was performed using Mann-Whitney and Dunn's Multiple Comparison Test.
Preliminary results show that following D9, there is an enlargement of the PS which
maintains its relative size until D12 (0.33.±0.07). A new enlargement is observed D13
and D14, (0.51±0.2; 0.52±0.12) and the morphological characteristics of the tissue
resemble those of an undifferentiated tissue. On D15, there is a slight decrease in tissue
length (0.42±0.03) and the tissue becomes, morphologically, a ligament. These results
indicated that the morphological changes during the ligament development begin on
D13 and end on D15.
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Brazilian green propolis is of great importance for food and pharmaceutical industries.
Some phenolic compounds are present in its composition and the lack of a professional
supervision of the dose and intake period may expose consumers to unknown risks. The
goal of this assay was to investigate the effect of green Brazilian propolis on sperm
number in the epididymis and on epididymal morphology. For this purpose, forty-eight
adult male Wistar rats were treated during 56 days by gavage with 3, 6 and
10mg/kg/day of aqueous extract of Brazilian green propolis. After anaesthesia the
epididymes were removed, analysed by morphometrical and stereological methods and
the results were compared with a control group that received only water. The study was
approved by the Ethics Committee of Centro Universitário Hermínio Ometto,
UNIARARAS (protocol 860/2009) and was conducted in accordance with the ethical
guidelines of the Brazilian College of Animal Experimentation. Brazilian green propolis
induced an increase in epithelium height of the initial epididymis segment, although no
ultrastructural change was observed in epithelial cells. A tendency to diminished sperm
count in the epididymis caput was also found. Our results demonstrated, for the first
time, that the Brazilian green propolis induced alterations in the morphophysiology of
reproductive organs, which gives rise to concerns regarding the action of this natural
product on the male reproductive function, in spite of other beneficial effects of
propolis.
Finantial support: Fundação Hermínio Ometto (FHO)
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The symphysis pubis (PS) undergoes through extensive remodeling during pregnancy,
setting off the formation of the interpubic ligament (IpL) and subsequent return to a
fibrocartilaginous joint. Just as the symphysis, the uterine cervix undergoes changes
during this period, reporting extensive influence of leukocytes. Although there is
evidence for the granulocytes and monocytes recruitment during cervical ripening the
involvement of granulocytes, during IpL relaxation was barely seen, despite being
recorded graded levels of nitric oxide and metalloproteinases in the IpL at late
pregnancy. So far, there are no descriptions on the involvement of leukocytes in the SP
tissue remodeling. Therefore, to investigate the time-dependent accumulation of
leukocytes during postpartum recovery, light and transmission electron microscopy
were used to study PS in C57BL6 pregnant female mice on day 19 of pregnancy (D19)
and 1, 3, 5 and 10 days postpartum (dpp). A characteristic increased interstitial fluid was
seen through IpL where macrophage-like cells were predominately found at these
periods. The ultrastructural analysis of the contents allowed the identification of
macrophages-like cells, in disassembled fibrous extracellular matrix showing
degradated-like appearance characterized by striation loss of the collagen fibrils
depicted at high resolution. Those cells were not observed 10dpp. No migrating
leukocytes were seen in non pregnant fibrocartilaginous PS. Thus, the occurrence of
myeloid cells in the mouse IpL on D19 and early postpartum may play an important role
to the recovery process, ensuring mechanical protection to entire reproductive tract and
abdominal organs and the ability to initiate and maintain a subsequent pregnancy.
Ethical approval: CEUA/UNICAMP nº 2430-1
Funding support: PIBIC-CNPq.
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The bugs of Triatominae subfamily, also known as “barbeiro” in Brazil, have a great
importance in human parasitology, cause they are vectors of Trypanosoma cruzi, the
etiologic agent of Chagas disease. Due to the lack of anti-trypanosomal medication, the
main method to eliminate this disease has been vector control, indicating the
importance of studies that contribute to the understanding of the biology of these
hematophagous insects. On top of their significant medical and sanitary importance,
triatomines are also very important as a model in cytogenetic studies due to their
peculiar characteristics, such as holocentric chromosomes and an unusual meiosis,
during which sex chromosome segregation is post-reductional. The aim of this study was
to analyze and to locate the heterochromatin regions in Triatoma williami using the
conventional cytogenetic technique of C-banding. The analysis of seminiferous tubules
by this technique revealed that this insect presents an intermediate amount of
heterochromatin, which could be observed strongly stained by the Giemsa dye. Within
the Reduviidae family there are variations in amount of heterochromatin in the different
species of genus Triatoma. The application of C-banding technique allows the
identification of regions of heterochromatin in the autosomes and sex chromosomes
differentiation, since the chromosome Y is almost entirely heterochromatic in relation
to the X chromosome. Heterochromatin also represents an important aspect in the
differentiation in the karyotype of these insects and could help to understand the
evolution process in this group.
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Bisphenol A (BPA) is both xenoestrogen and endocrine disruptor. Indole-3-Carbinol (I3C)
is a natural compound that suppresses the estrogen response and has anti-proliferative
effects. The aim of this study was to evaluate the role of I3C on the prostate of adult
Sprague-Dawley rats exposed to BPA and I3C during gestation. Pregnant female rats
were allocated into five groups: Control; BPA25 (25µg/Kg); BPA250 (250µg/Kg);
I3C+BPA25; I3C+BPA250. BPA was administered by gavage from gestation day 15 to 21.
I3C was mixed in the chow (2g/Kg). Ten male rats/group were maintained until day 180
when they were killed by decapitation. Blood was collected for hormonal dosage.
Ventral prostates were histologically processed and stained by H&E, picrosirius and
reticulin and for Ki67 immunohistochemistry reaction. The prostate weight was similar
among the groups. Epithelial compartment was similar in all groups in relation to the
Control. Stromal compartment decreased in I3C+BPA250 in relation to the Control.
Luminal compartment was higher in I3C+BPA250. Testosterone and estradiol plasma
levels did not differ among the groups. Proliferation index was lower only in I3C+BPA25.
Inflammatory infiltrate was observed in 100% of BPA25 and BPA250 animals. Reactive
Epithelial Atypia was observed associated with inflammatory areas. However, in
I3C+BPA25 was observed inflammatory foci in 40% of animals. I3C+BPA250 did not
present inflammation. In BPA25, reticular fibers showed discontinuity and were thinner
in the basal membrane adjacent to inflammation. BPA modified the prostatic
microenvironment and I3C seems able to alter beneficially the BPA deleterious action on
the adult prostate. FAPESP:2011/17262-0;Ethical Protocol:281/2011–CEEA/IBB/UNESP.

Triatomines are insects that are taxonomically included in the Hemiptera order. These
organisms are of great medical importance, because all stages of all species that belong
to the Triatominae subfamily are blood-sucking and susceptible to infection by the
protozoan Trypanosoma cruzi. In cytogenetics, triatomine bugs are important biological
models because they have holocentric chromosomes, which have diffuse kinetochores
and which perform an unusual meiosis in which the segregation of sex chromosomes is
post-reductional. The species Triatoma lenti, described by Sherlock and Serafim in 1967,
belongs to the Brasiliensis subcomplex, which consists of cryptic species. Thus,
cytogenetic studies can contribute to the understanding this subcomplex. In the present
study, the seminiferous tubules of T. lenti were analyzed using the cytogenetic
techniques of silver ion impregnation and C-band. The results allowed us to observe two
corpuscles that corresponded to the nucleolus in the interphase. In the final prophase,
possible NORs were observed. The silver impregnation revealed nucleolar
fragmentation, nucleolar persistence and nucleolar reactivation. This triatomine was
shown to have numerous heterochromatin regions, including some in the autosomes
and also in the Y chromosome. Through these findings, this study contributes to the
more detailed knowledge of Triatominae. Therefore, more biological data that are
accumulated on species belonging to this subcomplex, the more information we’ll have
to support the differentiation between the insects and, above all, to help in the
understanding of the evolution and biology of these insects, which are important
vectors of Chagas disease.
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The importance of triatomines in human parasitology, especially the genus Triatoma, is
due the fact that these insects are transmitters of the etiologic agent of Chagas disease,
the protozoan Trypanosoma cruzi. These insects are also important as a model in
cytogenetic studies due to their holocentric chromosomes, which have diffuse
kinetochores and an unusual meiosis, during which sex chromosomes segregation is
post-reductional. The aim of this study was to compare the chromosome behavior
during meiotic division of Triatoma vandae and Triatoma williami. Seminiferous tubules
of ten adult males of each species were analyzed by lacto-acetic orcein. The
conventional cytogenetic technique of lacto-acetic orcein made it possible to visualize
heteropycnotic regions on holocentric chromosomes of Triatoma williami and thus to
compare this species. Either T. vandae as T. williami showed 2n = 22, and consisted of
20 autosomes and a XY pair, which coincided with the modal number of group. Were
observed in both species some connections formed by chromatin bridges between the
chromosomes, which can be found in others triatomines. It was not noticed
heteropycnosis degree in this two species, which difficult the identification of the sex
chromosomes. The species presented the autosomes arranged in a ring on the
metaphase plate with the sex chromosomes in the center, which is commonly found in
other Hemiptera species. In anaphase, late migration of one of the chromosomes was
observed. This study indicated the close relation between these species, confirming the
taxonomic classification.
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Triatomines are taxonomically included in the order Hemiptera, within the Reduviidae
family, which includes approximately 3,200 species in 19 subfamilies, among which the
subfamily Triatominae is the most widely recognized. These insects are of great
importance because they are transmitters of the protozoan Trypanosoma cruzi, which is
an etiologic agent of Chagas disease and the third most frequent endemic parasitic
disease in Latin America. These insects are noted not only for their medical and sanitary
importance, but also because they serve as a model in cytogenetic studies. They possess
holocentric chromosomes, which have diffuse kinetochores along the length of the
chromatid. They also undergo an unusual mei+
osis, during which sex chromosome segregation is post-reductional. The goal of this
study was to describe the meiotic process in the species Rhodnius brethesi, with
emphasis on the nucleolar cycle using the conventional technique of silver nitrate
impregnation. The seminiferous tubules of adult triatomines males were analyzed,
because spermatogenesis in Hemiptera continues into adulthood, and the different
stages of meiosis can be observed. The conventional cytogenetic technique with silver
nitrate impregnation made it possible to visualize the nucleolar fragmentation in the
meiotic cycle that could be observed until diakinesis in meiotic prophase. In
spermiogenesis postmeiotic reactivation was observed and it is probably related to cell
differentiation. This work corroborate the hypothesis for postmeiotic reactivation of the
genes for RNA, and show that this phenomenon can be applied to invertebrates.
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Chagas disease was described by the health doctor Carlos Ribeiro Justiniano das Chagas,
in 1909. It is caused by the protozoan Trypanosoma cruzi Chagas, 1909 and is distributed
across 21 countries. The transmission vector is of great epidemiological importance,
because of poor sanitary conditions of dwellings a phenomenon known as domiciliation.
The species Triatoma sherlocki Papa and collaborators, 2002, is a Hemiptera that
belongs to the Brasiliensis subcomplex, formed by species that are hardly differentiated
by morphological parameters only. Thus, cytogenetic studies involving the organisms of
the subcomplex are considered as an important tool for differentiating these organisms
and possible understanding of the subcomplex. The goal of our study was to
cytogenetically characterize the species T. sherlocki through the analysis of the
seminiferous tubules of adult males, with emphasis on the analysis of the karyotype and
meiosis of this species. The seminiferous tubule was squashed and the material was
stained with Feulgen reaction. This technique made it possible to visualize regions of
repetitive DNA, more specifically, the heterochromatic regions in holocentric
chromosomes of T. sherlocki. The karyotype, which was based on meiotic metaphases,
was found to be 2n = 20 + XY. Some of the autosomes were more heterochromatic than
others. During this stage, the heterochromosomes were individualized, and the Y
chromosome was more heterochomatic than the X chromosome. This study of
spermatogenesis in T. sherlocki allowed us to describe the karyotype and also highlights
the pattern heterochromatic of this insect, an important vector of Chagas disease.
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Chagas disease is considered one of the biggest international concerns in Latin America
because of its impact on national economies and public health systems. This illness is
the world's third most common parasitic endemic and approximately 14 million people
have been affected by this parasitic infection and approximately 90 million others live in
areas with a high risk of transmission. The Triatominae subfamily is also very important
in cytogenetic studies, because its members present holocentric chromosomes and
post-reductional meiosis for sex chromosomes. In triatomines, nucleolar behavior
studies have shown the number of nucleoli in the spermatocytes and nucleolar
fragmentation during meiosis, as well as the reactivation of nucleoli at the end of
spermatogenesis and the location of Nucleolar Organizer Regions (NORs), showing the
specificity of the technique of silver impregnation. Silver-stained NORs are the
chromosomal regions that contain a cluster of multiple copy ribosomal RNA genes that
form active nucleoli. The present study, the nucleolar cycle in Triatoma williami was
analyzed. Analysis of nucleolar characteristics displayed during spermatogenesis
revealed masses corresponding to nucleoli and were stained dark brown, while the
chromatin remained clear. In triatomines, the number and location of NORs are speciesspecific, therefore these regions may be used as an important chromosome marker for
comparative studies in order to improve the understanding of evolutionary mechanisms
in these insects.
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Quantitative evaluation and spatial localization of spontaneous and MNU-induced
prostate tumors in gerbils
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The characterization of novel rodent models for prostate cancer studies requires the
evaluation of either spontaneous and carcinogen-induced tumors development as well
as tumor incidence among different prostatic lobes. Thus the aim of this work was
determinate incidence and localization of spontaneous and N-methyl-N-nitrosureainduced prostate tumors in gerbils (Meriones unguiculatus). Adult animals were divided
into Control and Experimental (single dose of MNU-50mg/Kg) groups which were
sacrificed after 3 and 6 months of treatment. Ventral (VL) and dorsolateral (DL) prostate
lobes were processed for light microscopy. Methodologies involved quantitative and
statistical analysis of lesions multiplicity, proliferative index, AR immunohistochemical
detection and three-dimensional reconstruction of entire prostatic complex. The results
showed a positive association between number of spontaneous and MNU-induced
lesions and age or treatment period in both prostate lobes. Spontaneous premalignant
lesions firstly developed in DL, however after 9 months of age, VL presented the highest
multiplicity of these lesions besides some malignant lesions. After MNU exposure there
was an increase in prostatic lesions number mainly in VL. This is reinforced by the high
proliferative index observed in this group. Three-dimensional reconstruction of prostatic
complex allowed spatial localization of tumors developed in gerbil. In DL, tumors
developed in periurethral area which showed strongly AR positive cells, suggesting
androgen involvement in carcinogenesis. Moreover, VL not showed a preferential
location for tumor development. Tumors that developed spontaneously and after MNU
induction showed similar morphology, but MNU-induced tumors had shorter latency
periods before development which favors studies of carcinogenesis initiation and
progression.
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Diabetes impairs testicular function, although the involvement of oxidative stress and
modifications on antioxidant systems balance in such damages are not completely
understood. The neurohormone melatonin is a potent antioxidant with an inhibitory
influence on mammalian steredoigenesis. This study evaluated the impact of diabetes,
as well as MT treatment on oxidative stress biomarkers in rat testis and sperm
parameters - daily sperm production (DSP), testicular and epididymal sperm numbers,
and transit time in the epididymis regions caput + corpus and cauda. Five-week-old male
Wistar rats (n=8/group) received melatonin daily (0.4 μg/mL) in drinking water for eight
weeks (CMT and DMT), while groups C and D received no treatment. Afterwards,
diabetes was induced in groups D and DMT with a single dose of streptozotocin
(4.5mg/100g bw, i.p.). Biochemical assays indicated that diabetes had no influence on
the levels of testicular GPx, GST, CAT activities neither MDA levels. Melatonin
administration since weaning increased GST activity in groups CMT and DMT (both
p<0.02) but did not affect DSP. Diabetes drastically reduced sperm number and transit
time in epididymis cauda (p<0.0002) and melatonin supplementation avoided this
reduction (p<0.02). In conclusion, one week of streptozotocin-diabetes was insufficient
to modify any of the testicular oxidative stress biomarkers analyzed. Melatonin
administration increases testicular GST activity and might thereby improve sperm
quality and function by favoring the conditions through epididymal trait in STZ-diabetic
rats.
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The Sertoli cell index (SCI) allows inferring about the amount of germ cells that each
Sertoli cell can provide structural and nutritional support, being an indicative of the
functional efficiency of this cell. So, we aimed to obtain this support capacity in the bat
Sturnira lilium. Adult males were captured seasonally (IBAMA-MG-139/06, ethics
commission UFV-93/2011), and divided into groups: dry (n=7) and rainy season (n=7).
The animals were euthanized and weighed. Testicular fragments were placed in
Karnovsky fixative (24h), dehydrated in increasing ethanol series, and embedded in
glycol-methacrylate. Histological sections of 3μm thickness, stained with toluidine
blue+sodium borate, were examined under light microscopy. The SCI were determined
from the ratios found between the corrected numbers of cells in the stage 1 of the
seminiferous epithelium cycle: type-A spermatogonia (SPTG-A), primary spermatocytes
in pre-leptotene to leptotene (PL-L), zygotene (ZY) and pachytene (PC), round
spermatids (RS), and Sertoli cells (SC). The number of SC per testis was obtained
considering the length of seminiferous tubules and the histological section thickness.
The means of each group were compared by SNK test (p>0.05). On average, each SC
could sustain 0.07 SPTG-A, 0.5 PL-L, 0.4 ZY, 1.4 PC, 4.4 RS and about 7.0 total germ cells.
The number of SC present in each testis (10.2x1012) remained constant throughout the
year, as well the other cell counts. A greater number of SC was found in S. lilium when
compared to other mammals, allowing us to conclude that this specie present a low
support capacity by these cells.

The spermatic reserve of the testis (SRT) quantifies the potential number of sperm
production in the testis at each seminiferous epithelium cycle of a species. Knowing that
the bat reproduction may be subject to seasonal variations, we aimed to get the SRT in
the Molossus molossus bat, in order to monitor the existence or not of seasonal
variation in this reserve. Adult males were divided into groups: summer (n=5), fall (n=5),
winter (n=4) and spring (n=5). The animals were euthanized and weighed (IBAMA-MG139/06, Ethics Commission UFV/93/2011). Testicular fragments were included in
Karnovsky solution (24h), dehydrated in increasing ethanol series, and embedded in
glycol-methacrylate. Histological sections (3μm thickness) were stained with toluidine
blue+sodium borate and examined under light microscopy. The SRT was calculated
based on the round spermatid (RS) populations: SRT=(length of the seminiferous
tubule/cut thickness) X corrected number of RS per cross section. The length of
seminiferous tubules was obtained considering the volume of seminiferous tubule, the
tubular diameter and the  value, and the SRT per gram of testis was obtained
considering the weight of testes. The means of each group were compared by SNK test
(p>0.05). We found a higher SRT in fall (53.2x106) and winter (58.9x106) compared to
summer (21.38x106), while this value per gram of testis was higher in winter (76.8x107)
in relation to summer (37.1x107). We concluded that M. molossus shows a higher
gametogenic production in fall and winter, coherent with the previous descriptions for
bats, of reproductive cycle strongly associated with the rainy season.
Acknowledgments: CAPES and FAPEMIG

Acknowledgments: CAPES and FAPEMIG

D27
Effects of the insecticide endosulfan on Leydig cells of the big fruit-eating bat Artibeus
lituratus (Olfers,1818)

D28
Long-term Sertoli cell resistance in testis of adult Wistar rats exposed to a single
cadmium ip injection.

Michele Oliveira Santos*1; Danielle Barbosa Morais1; Alessandro Brinati2; Sérgio Luis
Pinto da Matta1; Mariella Bontempo Duca de Freitas2; Juliana Silva Rocha1; Sendy
Moreira Reis1; Juliana Mattos Souza Lima1
1
Department of General Biology/ Federal University of Viçosa, Minas Gerais, Brazil;
2
Department of Animal Biology/ Federal University of Viçosa, Minas Gerais, Brazil.
*micheleosantos@gmail.com / telephone: (31) 8847-2538

Rodrigo Paula Leite1, Mary Anne Heidi Dolder1.
1
UNICAMP – State University of Campinas. Depto. de Biologia Estrutural e Funcional Instituto de Biologia. Av. Bertrand Russel, s/no, Cx. Postal 6109, Cep: 13083-865.
Campinas, São Paulo. E-mail: rpleite@gmail.com. Phone: (19) 2521-6114.
Introduction: Cadmium is a heavy metal known to increase reactive oxygen species,
which oxidize a wide range of biological molecules, such as nucleic acid and proteins.
The testis is particularly sensitive to this metal, leading us to investigate the long-term
effects of a single cadmium ip injection in Wistar seminiferous epithelium. Material and
Methods: Eleven 110-day-old male adult Wistar rats were divided into two groups:
control (n=5) and Cadmium (n=6). Cadmium animals were ip injected with cadmium
chloride (1.15 mg/kg BW) whereas control animals were ip injected with saline solution
(0,9%). At the end of the experiment (57th day), the animals were anesthetized and the
left testis dissected free and subjected to histological analysis. Result: histopathological
analysis showed a massive degeneration of seminiferous tubules, which lacked germ
cells and presented a distorted morphology. However, despite the absence of germ cells
in all animals, a thin layer of atrophic Sertoli cells was observed lining the basal
membrane within the seminiferous tubules. Also, despite the severe changes in
seminiferous epithelium, bunches of Leydig cells with a control-like morphology were
found in the intertubular space. Conclusion: Although Sertoli cells exhibit a tolerance to
cadmium toxicity, the hematotesticular barrier is evidently affected, hence resulting in a
disorganization of the seminiferous epithelium. It is probably reasonable to suggest that
the degeneration of the seminiferous epithelium is a secondary process taking place
after the impairment of the hematotesticular barrier. Therefore, further assays must be
performed to assess whether such structures are a major target of cadmium.

The habitat fragmentation of frugivorous bats has prompted them to forage from fruit
crops, which makes them exposed to several agrochemicals. The organochlorine
pesticide endosulfan is a well-known endocrine disruptor, thus, the aim of this study
was to test the hypothesis that treatment with endosulfan would affect steroidproducing Leydig cells of Artibeus lituratus. Twenty-six male bats were captured and
divided into four experimental groups receiving during 35 days papaya fruit (Carica
papaya L.) previously immersed in a bath, as follows: CONTROL – water (n=6);
SURFACTANT (S) – adhesive spreader (n=8); ENDOSULFAN I (E-I) – endosulfan (1.05 g/L;
n=6); and ENDOSULFAN II (E-II) – endosulfan (2.1 g/L; n=6). The values for endosulfan
correspond to ecologically relevant concentrations. Experiments were approved by the
UFV Committee of Ethical Treatment of Laboratory Animals. After euthanasia, testes
were removed and used for histological sections. Morphometric analyses of Leydig cells
were then performed. The percentage Leydig cells nuclei was increased in groups S, E-I
and E-II, while the percentage of their cytoplasm was reduced in those groups. The
Leydig cells from group E-II presented reduction in their cytoplasmic volume. However,
we observed no alteration in the Leydig cell total volume when comparing all groups.
Also, no significant changes were observed in all other morphometric parameters, like
total number of Leydig cells or the leydigosomatic index. It can be concluded that,
contrary to our hypothesis, the treatment with endosulfan in the
concentrations/duration utilized in this study did not alter the morphology and
morphometry of the Leydig cells of A. lituratus bats.
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Introduction: Cadmium is a heavy metal known for increasing Reactive Oxygen Species
(ROS) in the body. Population surveys in the U.S. have recently linked increased blood
levels of cadmium with several pathologies of unspecific etiology, such as cancer and
astenozoospermia. In the present study we have investigated whether oral exposure to
an environmentally realistic dose of cadmium (approximately 15.6 mg/kg BW) could
disturb the cellular oxidative status in Wistar rat testis. Material and Methods: Ten 70days-old male Wistar rats were divided into two groups: control (n=5) and Cd (n=5).
Animals were given either drinking water (Control) or a cadmium solution (Cd) (75 mg/L)
ad libitum for thirty consecutive days. At the end of the treatment the animals were
anesthetized and testes collected for biochemical (TBA method) and histopathological
analyses. Results: A significant increase in lipid peroxidation, approximately 71%, was
observed in the animals exposed to cadmium (106,97 ± 34,65 [MDH] nM) with respect
to the control group (62,5 ± 8,46 [MDH] nM). Also, a disruption of the germ cells was
observed. Discussion: Lipid peroxidation is often a free-radical mediated process,
usually taking place after the oxidation of DNA and proteins, as these are more
vulnerable molecules. Our results have indicated that the tight-junctions forming the
hematotesticular barrier may be one of the major targets of ROS, leading to the
disengagement of germ cells in the seminiferous epithelium. Therefore, histological
disorganization after tight-junction impairment may play an important role in the
testicular degeneration usually observed in animals subjected to oxidative stress.

Introduction: This study proposed to investigate both short-term and long-term effect
of cadmium chloride on blood vessels of Wistar rat testis. Material and Methods:
Seventeen 110-day-old adult male Wistar rats were divided into three groups: control
(n=5); Cd56(n=6); Cd48(n=6). Cd56 animals were ip injected with a cadmium solution
(1.15 mg/kg BW) and killed 56 days later. Cd48 animals received the same treatment
and were killed 48 hours later. At the end of the treatment, the animals were
anesthetized and the left testis was dissected free and subjected to histological and
stereological analysis. All animals were killed at the same age (167-days-old). Results:
Histological sections showed different degrees of constricted blood vessels in both
cadmium groups with respect to the control (0.015±0.00 mL). These collapsed vessels
were evidently more accentuated in the Cd56 animals (0.006±0.00 mL), followed by the
Cd48 (0.01±0.00 mL), as confirmed by the stereological analysis. This constriction
process was accompanied by an increased proportion of damaged seminiferous tubules.
Conclusions: Our results show that cadmium-induced damages on endothelium are
time-dependent. The anoxia resulting from this process may exert an important role in
the degeneration of the testicular tissue. The mechanisms through which cadmium
affects the endothelium are not totally elucidated, although we have recently shown
that cadmium increases reactive oxygen species (EROs) in the testis, as also reported by
a consistent literature. These radicals are likely to oxidize the proteins forming the
endothelial tight-junctions, hence resulting in vascular collapsing. Further assays must
be performed to confirm this hypothesis.
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D32
Comparative study of apoptotic profile activated by intrinsic and extrinsic pathways in
ventral prostate of aging rats

For its diversity and ease of being sampled, wild rodents have become useful models for
studies of factors affecting species diversity and ecological interactions critical to
maintaining the biodiversity of an area, although little is known about the
morphophysiological aspects reproductive of these animals. In order to obtain basic
data, twelve Oligoryzomys nigripes adult males were used for the calculation of indices
indicative of spermatogenic efficiency. Testicular fragments were collected and
histologically processed for light microscopy and transmission electron microscopy.
According to the method of the tubular morphology, the cell population in the stage I of
the epithelium seminiferous cycle (ESC) was ultrastructurally characterized, quantified,
and the spermatogenic efficiency indices were calculated. In each cross section of the
seminiferous tubule in the stage I were observed on average 1.44 spermatogonia type
A, 17.53 primary spermatocytes in preleptóteno, 15.22 primary spermatocytes at
pachytene, 51.72 round spermatids and 4.28 Sertoli cells. The coefficient of
spermatogonial mitoses was 12.47 and the overall yield of spermatogenesis totaled 38
cells. The yield meiotic proved high with 3.42 cells to 4 cells expected, while the
percentage of losses in meiotic prophase was 1.17%. The number of Sertoli cells were
21x105 per testis, and 14.6 x108 Sertoli cells per gram of testis. The reserve total sperm
was 27x106 cells per testis and 39x1010 cells per gram of testis. Based on these data, we
conclude O. nigripes exhibit high investment in reproduction, since they have high
efficiency spermatogenic.
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Although androgen dependence is the most striking characteristic of the prostate,
estrogens also participate in the gland growth and differentiation, acting through
specific nuclear receptors named ER-alpha and ER-beta. ER-beta is highly expressed in
the glandular epithelium, playing important pro-apoptotic, anti-proliferative and prodifferentiation roles. The expression of ER-beta reduces in areas of disturbances in the
epithelial homeostasis, such as unbalance in death and proliferation, as occurs in
adenocarcinomas. There is evidence that apoptosis in prostate is activated by intrinsic
pathway on castrated rats and by extrinsic pathway on rats treated with ER-beta
synthetic agonist. However, information about variation in the activation pattern of
apoptotic pathways during aging is still lacking. Therefore, the aim of this study was to
investigate whether there is variation in the pattern of apoptotic pathways in the
ventral prostate of Wistar rats of 3, 6, 12, 18 and 24 months, by testing specific markers
of intrinsic (Caspase-9) and extrinsic (Caspase-8) apoptosis. The effectors caspase-3 was
also investigated. The results revealed that caspase-3 and caspase-9 expression is similar
in the VP epithelium at different ages, even though there was an increase in luminal
sloughed cell positive for caspase-9. However, there was a significant increase in
caspase-8 positive cell in the epithelium of aging prostates. The positivity was, mostly
seen in areas of atrophic abnormalities. These results show that there is differential
activation of intrinsic and extrinsic apoptotic pathway in prostate epithelium at different
ages, as the extrinsic pathway predominates in aging ventral prostates.
Keywords: prostate, apoptosis, apoptotic pathways, aging
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Financial support: CNPq, CAPES, FAPEMIG
* Correspondence: Cleida A. Oliveira, cleida@icb.ufmg.br – 31 3409 2795/ Amanda
Cristina Reis Gonzaga, acrgonzaga@hotmail.com – 31 3409 2804
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Actions of açaí pulp (Euterpe edullis) on the epididymal caput region
histomorphometry of Wistar rats exposed to cadmium chloride (CdCl2)
Souza, A. C. F; Universidade Federal de Viçosa;
Lima, G. D. A; Universidade Federal de Viçosa;
Menezes, T. P; Universidade Federal de Viçosa;
Cupertino, M. C; Universidade Federal de Viçosa;
Matta, S. L. P; Universidade Federal de Viçosa;
Neves, M. M; Universidade Federal de Viçosa.
The aim of this work (CEUA/UFV, Nº 30/2010) was to evaluate the epididymal
histomorphometry when adult rats (n=25) are exposed by CdCl2 (single dose; 1.2
mg/kg/BW/intraperitoneal - Ip) and açaí pulp (1.5ml/animal/gavage - Gv). The animals
were divided into five groups: G1 (n=3) received saline (Ip and Gv) during 56 days; G2
(n=6) received CdCl2 and saline (Gv) and the animals were euthanized after 48h; G3
(n=4) received saline (Ip) and açaí (Gv; 56 d). Animals of G4 (n=6) were treated with açaí
(Gv) and afterward 56 d they received CdCl2; G5 (n=6) received CdCl2 and açaí (Gv; 56 d).
Sections of caput region were analyzed by descriptive morphology and morphometric
parameters: luminal (LD) and tubular diameters (TD), and epithelium height
(micrometers; ANOVA and Newman Keuls tests). Animals exposed to cadmium
presented lumen without spermatozoa, folding and extrusion in the tubular
compartment. The TD values in animals of G2, G4, and G5 (255.5 ± 69.6; 252.3 ± 55.8;
253.7 ± 15.4, respectively) were lower than G1 (388.6 ± 21.7; P < 0.05). Otherwise, those
groups showed increased epithelium height (G2: 35 ± 5.5; G4: 38.1 ± 7.3; G5: 48 ±11)
when compared to G1 (32.3 ± 1.9; P < 0.05). There were no differences in LD and TD
between G2 and G5 (P > 0.05), showing the açaí pulp was not able to restore damaged
tissue after cadmium exposition. There were histomorphometric alterations on the
epididymal caput region when exposed to cadmium, but not to açaí pulp. Financial
support: FAPEMIG.

D35
NO level as an indicator of sickness behavior and
morphophysiological changes in LPS-treated pregnant mice.

uterine

Bruno Zavan1, Eliana Mara Oliveira Lippe2, Alexandre Giusti-Paiva1, Aureo
Tatsumi Yamada2, Valdemar A. Paffaro Jr1.
email: bruno.zavan@bol.com.br / phone number: (35) 3299-1300.
Support: FAPEMIG, CAPES and UNIFAL-MG
Ethical approval number by UNIFAL-MG: 3692011
1 - Integrative Animal Biology Laboratory -LABAint. Department of Cell, Tissue
and Developmental Biology. Institute of Biomedical Science. UNIFAL-MG.
37130-000. Alfenas. MG. Brazil.
2 - Department od Histology and Embriology, Institute of Biology, UNICAMP,
13083-970,Campinas,SP. Brasil.
Intrauterine infection was recognized as primary cause of preterm delivery, and
can be induced by LPS injection. Uterine Natural Killer (uNK) cells are abundant
leukocytes found in human and rodent pregnant uterus that produce cytokines
which influences placentation and uterine vascular remodeling. To evaluate the
LPS effects on mouse behavior, Nitric Oxide (NO) production and uterine
morphology, pregnant mice (gestation day 10) received LPS intraperitoneally
(100μL/Kg) and were euthanized after 0,5h, 2h, 4h and 6h. Another group was
pretreated (0,5h before LPS) with L-NAME (2mg/mL) and euthanized at the
same period. The analyzes were compound of behavioral, morphological,
cytochemical and stereological studies. The feverish and anxiety-like behavior
establishment was observed 2h after LPS administration. Furthermore, apathy,
reduction in exploratory capacity and depressive behavior was observed 1h after
LPS application. Through a high selective DBA lectin cytochemistry plus
stereological analyses it was identified a significant increase of immature uNK in
myometrium. Additionally, it was observed a decreasing in the amount of mature
and senescent uNK cells, concomitantly to the appearance and increasing of
LPS altered uNK cells. Sickness behavior followed the increasing in total number
of uNK from LPS treated mice. The serum and uterine NO levels were higher at
2h of LPS but not that high in L-NAME pretreated group. These events are
accompanied by down regulation of uNK perforin and blood vessels alpha-actin,
both imunocytochemistry detected. These results in mouse suggest the
increasing in the NO level could be used as a diagnostic of sickness in pregnant
women.

139

D34
Effects of açaí pulp (Euterpe edullis) on cadmium chloride-induced damage in
epididymal caput region of adult rats: a morphometric study
G.D.A., Lima; Federal University of Viçosa;
T.P., Menezes; Federal University of Viçosa;
V.G.S., Mouro; Federal University of Viçosa;
R.R., Domingues; Federal University of Viçosa;
N.M., Gonçalves; Federal University of Viçosa;
M.C., Cupertino; Federal University of Viçosa;
S.L.P., da Matta; Federal University of Viçosa;
S.L.P., da Matta; Federal University of Viçosa.
The aim of this study was to evaluate the effect of cadmium chloride (CdCl2) and açaí
pulp (Ap) on the epididymal caput histomorphometry. Rats (n=25) were divided into five
groups and received during 56 days (G1; n=3) saline by intraperitoneal (Ip) and gavage
(Gv); CdCl2 (G2; n=6; single dose of 1.2 mg/kg/BW/Ip) and saline (Gv); Ap (G3; n=4; Gv)
and saline (Ip); Ap (Gv) and a single dose of CdCl2 on the 56th day (G4, n=6); and
CdCl2 (single dose) and treated with Ap (Gv; G5; n=6). Caput region were processed and
the histological sections were used to measure tubular (TD/µm) and luminal diameters
(LD/µm), epithelium height (EH/µm), and the percentage of epithelium, basal lamina,
lumen with sperm, lumen without sperm, and blood vessels. There were no differences
among treatments for EH, percentual of lumen without spermatozoa, epithelium, and
basal lamina (ANOVA, P > 0.05). The percentual of lumen with spermatozoa at G2, G4,
and G5 was lower than G1 (ANOVA, Newman Keuls test; P < 0.05). The value of blood
vessels at G5 (2.25 ± 1.10%) was higher than G1 (0.33 ± 0.20%). Animals of G2, G4 and
G5 presented the lowest values for LD in comparison with G1 (P < 0.05). The mean of TD
was lower in G4 (208.80 ± 150.59) than G1 (388.57 ± 21.72; P < 0.05). In conclusion,
there were morphometric alterations on the caput region when exposed to CdCl2 and
Ap. Ethics Committee for Animal Use: Case Nº 30/2010. Financial support: FAPEMIG.

D36
Effects of the mutation in the Foxn1 gene in the adult mice testis structure
and function
C.F.A. Oliveira, G. F. Avelar, L.R.França
Laboratory of Cellular Biology, Department of Morphology, ICB/UFMG, Belo
Horizonte, Brazil, 31270-901.
Mice homozygous for the nude mutation are athymic representing a very
attractive immunodeficient experimental model. It is already known that athymic
male mice have reduced gonadotropins and testosterone in comparison to their
normal littermates. Our main objectives were to investigate testis
structure/function in wild type and nude male mice. Nine nude and nine wild type
BALB/c adult mice were utilized. They had their testes perfused-fixed with
glutaraldehyde and processed for histological and morphometric analyses.
Additionally, two mice from each group received i.p. injections of tritiatedthymidine to estimate the duration of one spermatogenic cycle and the total
duration of spermatogenesis and these parameters were very similar in nude and
wild type mice (~9 and ~40days respectively). Probably due to the lower Sertoli
cell number per testis, several parameters investigated such as testis weight,
gonadosomatic index, total seminiferous tubules length, and daily sperm
production were significantly reduced (p<0.05) in nude mice. These
morphometric results are probably related to the decreased levels of
gonadotropins (particularly FSH) already cited in the literature for the athymic
nude mice. Regarding Leydig cells, their nuclear, cytoplasmic and individual
volumes were also decreased (p<0.05) in the athymic nude mice. On the other
hand, the volume density and also the Leydig cell number per testis were
significantly higher in this strain in comparison to the wild type. It remains
however to be investigated whether these findings are related or not to the lower
T levels cited in the literature for the nude mice (CETEA/UFMG protocol #
1/2006).
Financial support: CNPq/FAPEMIG/CAPES
Contact:
carolfalvesoliveira@hotmail.com
lrfranca@icb.ufmg.br
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D37
Protein undernutrition modifies the epithelium-mesenchyme interaction and delays
the prostate differentiation in neonatal rats
Pinho C.F., Pinheiro P.F.F., Domeniconi R.F., Schimming B.C., Fávaro W.J., Pereira S.,
Campos S.G.P., Taboga S.R., Boer P.A., Scarano W.R.
Maternal protein deprivation not only affects the pups’ body growth, but also causes a
change in the composition of their internal environment, affecting selectively the
morphology and function of organs. The aim of this study was to evaluate the effects of
maternal protein restriction on prostate development in male offspring rats. Pregnant
females were divided into two groups: Normal Protein (NP:17% protein,n=8) and Low
Protein (LP:6% protein,n=8). Two male pups per litter were weighted at the birth day
and killed by decapitation. The proximal segment of urethra was removed and fixed in
methacarn. Semi-serial cuts were performed. Immunohistochemistry assays to AR, Ki67,
EGF-R, P63 and Alpha-actin were carried out. LP offspring presented significant
reduction in birth body weight. The preliminary analysis of semi-serial sections showed
that the number of prostatic buds was lower in LP than NP. Mesenchymal cells around
the prostatic buds were AR-positive, but in the LP group there were an apparent
decrease in AR-positive mesenchymal cells. The proliferation index in the buds was
lower in LP compared to NP (LP:39.7% vs. NP:77.9%). Alpha-actin and EGF-R
immunoreactivities in the buds were higher in NP than in LP. In the buds, peripheral
cells presented more intense P63 IR. EGF-R and Alpha-actin decrease showed an
important disrupt in the mesenchyme-epithelium interaction, probably because AR
signaling pathway was impaired. Thus, this study showed that the maternal protein
restriction during the prostate organogenesis can modify the mesenchyme-epithelium
interaction and, therefore, delay the prostate development. Support: FAPESP
(2011/09061-7) and CNPq (473529/2010-6). Ethical Protocol:215-CEEA.
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The size of the sperm follows the size of the individuals who produce in closely related
species?
Helen Pinto Santos¹, Glenda Dias¹, Raquel Aparecida Costa² and José Lino-Neto1*
1
Departamento de Biologia Geral, UFV, 36570-000, Viçosa-MG, Brazil. *E-mail:
linoneto@ufv.br
² Campus II Unileste MG, 35160-215, Ipatinga-MG, Brazil.
The sperm cell is a highly differentiated, but shows great morphological variation among
the insects. However, its structure is highly conserved for the same species, therefore,
this cell is commonly used in studies aimed at elucidating the taxonomic and
phylogenetic questions. To observe if the size of the sperm and the body of individuals
who produce are related in closely related species, we analyzed these cells in two
species of curculionid, Sitophilus zeamais and Sithophilus oryzae. Individuals of the
species S. oryzae are clearly higher than those of the species S. zeamais. Considering this
feature, we measured the testes and sperm of these two species of beetles to verify if
the size of these structures follows the variation of body size. For this, we used 10
specimens of each species were weighed on an analytical balance and body weight
obtained. Testis and sperm of these same individuals were measured. Individuals of S.
zeamais weighed on average 4.8 mg, while those of S. oryzae weighed only 2.0 mg and
are therefore 2.4 times smaller. However, the testes showed no significant difference in
size between the two species, measuring 482 micrometer (± 0.16) in individuals of S.
zeamais and 512 micrometer (± 0.57) in S. oryzae. Already sperm lengths were slightly
lower in S. zeamais, 506 micrometer (± 7.49) in these individuals and 515 micrometer (±
8.45) in S. oryzae. Interestingly, the cells slightly higher belong to the species of smaller
individuals. Based on these results can be affirmed that in these insects, the size of the
sperm does not follow the body mass of individuals that produce it. Also, as the testes
not have differences between these two species, can be considered that they have the
same amount of sperm production. But as individuals of the species S. oryzae are 2.4
times smaller, can assume that they have an energy investment in reproduction about
2.4 times higher than those species of S. zeamais.
This research was supported by FAPEMIG.
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Stromal changes in the ventral prostate of long- term obese rats are associated to
increased MMP-9 activity and high VEGF content.
Silas Amâncio Silva1, Renato Simões Cordeiro1, Tatiana Carla Tomiosso1, Sebastião
Roberto Taboga2, Rejane Maira Góes2, Daniele Lisboa Ribeiro1
1
- Setor de Histologia. Instituto de Ciências Biomédicas. Universidade Federal de
Uberlândia- UFU.
2Departamento de Biologia. Instituto de Biociências Letras e Ciências Exatas.
Universidade Estadual Paulista- UNESP.
Structural and biochemical alterations in the prostatic stroma are associated with
pathological disorders. Metalloproteinases (MMP) are crucial for stromal physiology in
normal prostate and active components of stromal remodeling associated with prostate
diseases. Previous investigation showed that obesity increased prostate weight which
was accompanied by prostate hyperplasia, increased collagen and MMP-2 distribution.
This study evaluated the effects of obesity in the distribution and activity of MMP9 and
also the vessel density of rat ventral prostate. Obesity was induced in Wistar rats (n =
10) by a high-fat diet (20% fat) for 30 weeks, while the control group received a
balanced diet (4% fat). After this period rats were sacrificed, the ventral prostate was
processed for immunohistochemical studies, as well as gelatin zymography and Western
blotting. Although there was not change in tissue relative frequency of MMP-9, we
observed a significant increase in the gelatinolytic activity of this enzyme in the prostate
of obese group. Western blotting analysis showed an increase of almost 2 times in the
prostate content of VEGF in obese group. Moreover, the amount of blood vessels in the
prostate showed an increase of 76% in those rats. These data show that long-term
obesity increased activity of MMP9 which can release and/or be associated to higher
expression of VEGF and stimulates angiogenesis in the rat prostate. These stromal
changes triggered by obesity associated to others previously described may provide a
conducive environment for cell differentiation and development of pathological
processes in the prostate.
Ethical Approval of CEEA- FOA/UNESP, 2008-005369. Funding Support: Fapesp, CNPq
and UFU.

D40
VEGF PROTEIN EXPRESSION IN THE PLACENTA OF ALLOXAN INDUCED DIABETIC RATS
1
Karine dos Santos Souza (karinessouza.ufs@gmail.com, tel: 79 8831-4968), 1Priscilla
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Thiago Alves Braga
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Marlúcia Bastos Aires (marlucia_aires@yahoo.com.br, tel: 79 9129-8405).
1
Department of Morphology, 2Department of Physiology. Federal University of Sergipe,
Sao Cristovao, Sergipe, Brazil.
Gestational diabetes could occur on about 7,6% of woman pregnancies, in which
placental morphology and function are modified carrying problems on nutrients and
oxygen transfer to fetus. The objective of this study was to evaluate the effect of
hyperglycemia on placental VEGF expression on diabetic female rats. Diabetes was
induced on gestational day (gd) 8 in Wistar rats by single injection of alloxan in saline
solution (37 mg/kg i.v.) (CEPA 86/11). In control group, females received only saline
solution i.v. Positive diabetes was defined by glycemia ≥200 mg/dL 48 hours after the
induction. On 17gd, after female laparotomy, all viable fetuses and placentas were
weighted to determine the placental index (PI), placentas were collected and processed
for paraffin embedding and immunoperoxidase for VEGF. The PI was significantly higher
(0,87±0,02 vs 0,69±0,06) in diabetic group compared to control group. In diabetic group,
the labyrinth zone (LZ) demonstrated mild cytoplasmatic positive reaction on labyrinthic
trophoblast cells, while glycogen cells (CG) in junctional zone (Jz) has shown an intense
cell membrane reaction. Moreover, it was observed strong cell membrane and
cytoplasmatic reaction on trophoblast giant cells indicating a higher expression of this
angiogenic factor on diabetic animals when compared to control. Those results could
indicate a placental up-regulation of VEGF expression that may cause instability of blood
vessels and increased vascular permeability harming substances exchange between
mother and fetus during gestational diabetes.
Support: CNPq, Fapitec.

D41
Gestational exposure of gerbils to ethinylestradiol reduces
the number of gonocytes at birth
Mariana Pulegio1,2; Ana Paula da Silva Perez3 ; Maria Etelvina Pinto1; Rejane Maira
Góes1,3
1
Instituto de Biociências, Letras e Ciências Exatas – IBILCE/UNESP, São José do Rio PretoSP; 2Centro Universitário de Rio Preto – UNIRP, São José do Rio Preto- SP; 3UnicampPrograma de Pós-Graduação em Biologia Celular e Estrutural, Campinas- SP.
Excessive exposure to estrogens during fetal/neonatal life leads to reproductive
disorders and sperm abnormalities. Experimental studies with mice and rat indicate that
such negative alterations are partially caused by estrogenic inhibition of development of
male fetal germ cell or gonocytes. However, the specific influence of ethinylestradiol,
the estrogenic chemical of birth control pill, on gonocyte differentiation is unknown.
This investigation employs the Mongolian gerbil to assess whether exposure to
ethinylestradiol affects the gonocyte population at birth (1 day post partum) and their
capacity of relocation to the epithelial basis. Ethinylestradiol (15µg/kg/day dissolved in
mineral oil) was administered to pregnant gerbils from 17- 20 dpc, via gavage, and
control females received the vehicle only. Testes of five animals from different families
were fixed in Bouin and embedded in paraffin. Whole right testes were sectioned
serially and total number of gonocytes was estimated in five equidistant sections (5µm
thickness) using Abercrombie formula after immunolabelling of Sertoli cells for Anti
Mullerian Hormone. Ethinylestradiol exposure reduced 22% the total number of
gonocytes at birth (21.2±3.5 to 16.6±1.2 x 103 cell per testis, p=0.021). The
quantification of gonocytes according to the relocation in seminiferous epithelium
indicated that ethinylestradiol exposure unaffected the percentage of relocated cells
(3.3%±0.02 in control vs 3.9% ± 0.01 in ethinylestradiol-treated group). This study
demonstrates that the exposure to ethinylestradiol during the fetal life decreases the
number of gonocytes in neonate gerbils probably by interference in proliferating and
apoptotic rates during fetal development.
Financial support: FAPESP 2011/09312-0 CNPq 306258/2011-0
Ethical aproval n.020-2009 CEUA
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MORPHOLOGICAL CHANGES IN THE PLACENTA OF ALLOXAN INDUCED DIABETIC RATS
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Department of Morphology, 2Department of Physiology. Federal University of Sergipe,
Sao Cristovao, Sergipe, Brazil.
In Brazil, gestational diabetes could occur on 7,6% of women pregnancies, in which
placental function is altered by carrying problems on nutrients and oxygen transfer to
fetus. The objective of this study was to evaluate the effect of hyperglycemia on
placental morphology and organization from diabetic female rats. Diabetes was induced
on gestational day (gd) 8 in Wistar rats by single injection of alloxan in saline solution
(37 mg/kg i.v.) (CEPA 86/11). In control group, females received only saline solution i.v.
Positive diabetes was defined by glycemia ≥200 mg/dL 48 hours after the induction. On
17gd, after female laparotomy, all viable fetuses and placentas were weighted to
determine the placental index (PI), placentas were collected and processed for paraffin
embedding and histological analysis. In diabetic group, PI was significantly higher
(0,87±0,02 vs 0,69±0,06) and placentas demonstrated significant morphological
differences in all three layers compared to control group. Junctional zone (JZ) was
apparently larger presenting predominance of glycogen cells (GC) surrounded by
spongiotrophoblast cells (STC), besides the infiltration of trophoblast giant cells. Positive
Periodic Acid Shiff (PAS) reaction was obtained at JZ cells as well as at some areas of
labyrinth zone (LZ) what demonstrates significant glycogen’s reserve in both zones. The
LZ demonstrated vascular and cellular disorganization, which includes irregular
arrangement of labyrinthic trophoblast cells and straight arrangement of maternal
sinusoids. These histological and histochemical results could be correlated to placental
dysfunction which affects the exchange of substances between mother and fetus during
gestational diabetes.
Support: CNPq, Fapitec.

D43
Relation between sperm length and size of the individual who produces
Glenda Dias1, Helen Pinto Santos1 and José Lino-Neto1*
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The spermatozoa are highly specialized cells, with most of their structures related to
fertilization. These cells accumulated morphological variations able to differentiate even
species phylogenetically related, therefore may be used for systematic studies of
different groups of animals, including insects. In this study we investigated whether, in
tenebrionid beetles (Coleoptera), there are interspecific relation between length of
spermatic cell and body mass of the individual that produced it. We utilize individuals of
the species Tenebrio molitor and Zophobas confusa. Of each species were measured 50
sperm and 50 nuclei, in addition, for body mass, the specimes were weighed on an
analytical balance. In Z. confusa individuals weigh average 0,48 g and their sperm
around 110 micrometers in length, of which 17 micrometers corresponding to the
nucleus. Already T. molitor, individuals weigh 0,08 g, thus much smaller than individuals
of other species. However, produce much long sperm with approximately 310
micrometers in length, of which 20 micrometers corresponding to the nucleus. These
results show that, unlike what was observed in Drosophila spp. in the beetles of the
Tenebrionidae family there is no interspecific relation between the length of the
spermatic cells and nuclei with the size of the individuals who produce them. Since
there is allometry between spermatic cells and individuals that produce them, the
characteristics morphology of these cells may in fact be used in phylogenetic studies in
this group of insects.
This research was supported by FAPEMIG.
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Germ cells development in the dourado Salminus franciscanus Lima & Britski, 2007
from the São Francisco River basin: a histological and ultrastructural study
1*
Freitas, Leonardo José Alves de; 1Prado, Paula Suzanna; 3Santiago, Kleber B.; 3Gomes,
Marcos Vinicius Teles; 2Bazzoli, Nilo; 1**Rizzo, Elizete.
1
Universidade Federal de Minas Gerais – Av. Antônio Carlos, 6627, ICB O3, sala 164,
31270-901, Belo Horizonte, Minas Gerais, Brasil; 2Pontifícia Universidade Católica de
Minas Gerais – Av. Dom José Gaspar, 500, prédio 43, 30535-901, Belo Horizonte, Minas
Gerais, Brasil; 3Companhia de Desenvolvimento dos Vales do São Francisco e do
Parnaíba, Estação de Hidrobiologia e Piscicultura de Três Marias, s/n, 39205-000, Três
Marias, Minas Gerais, Brasil. *Presenting author: leonardojoseph@bol.com.br;
**Corresponding author: ictio@icb.ufmg.br, (031) 3409-2785.
Despite its high commercial value and interest in fish farming, few studies have been
published about the biology of dourado S. franciscanus, migratory fish, endemic to the
São Francisco River basin. As support for the study of its reproductive biology, this study
aimed to analyze the development of germ cells in S. franciscanus. Samples of testis,
ovary and spawned oocytes were fixed in Bouin's fluid for histology and in Karnovsky
solution for transmission and scanning electron microscopy. Isolated spermatogonia
(nuclear diameter 7.85 ± 0.07 µm) and in cysts (4.59 ± 0.05 µm) had cytoplasm rich in
mitochondria, nucleus with thin chromatin and prominent nucleoli. Spermatocytes (3.80
± 0.04 µm) had electron-lucid cytoplasm and partially condensed chromatin. Spermatids
(2.34 ± 0.05 µm) showed reduced cytoplasm and chromatin in varying degrees of
condensation. Spermatozoa (1.56 ± 0.05 µm) with chromatin in clumps and elongated
flagellum were involved by secretion in the tubular lumen. In the ovaries, follicles
perinucleolares (110.19 ± 1.75 µm) had follicular cell layer supported by thick basement
membrane and theca cells surrounding the oocyte. Previtellogenic follicles (378.90 ±
7.40 µm) had polysomes, mitochondria and cortical vesicles in ooplasm. Vitellogenic
follicles (751 ± 6.79 µm) had zona radiata constituted by thick inner layer, thin and
electron-dense middle layer and an electron-lucid outer layer. By scanning electron
microscope, ovulated oocytes showed smooth surface with fine pore-canals distributed
uniformly in the vegetative pole and a funnel-shaped micropyle at the animal pole,
features common in free non-adhesive eggs from Characiformes.
Key-words: S. franciscanus, gametogenesis, oocyte, micropyle, spermatozoa
Sources of funding: CAPES, FAPEMIG, CNPq
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Bisphenol A (BPA) and Indole-3-Carbinol (I3C): effects on the male rats prostate
development
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Reproduction and spawning of dourado Salminus franciscanus Lima & Britski, 2007 in the
São Francisco River, Três Marias, Minas Gerais, Brazil
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Fernando Barbisan1, Wellerson Rodrigo Scarano1
1
Instituto de Biociências - Universidade Estadual Paulista – UNESP – Campus
Botucatu/SP
2
Instituto de Biologia, Universidade Estadual de Campinas – UNICAMP - Campinas/SP

1*

Bisphenol A (BPA), a xenoestrogen, has been considered as carcinogenic. The Indole-3Carbinol (I3C) has received attention as an agent for preventing and treatment in many
cancers. The aim of this study was to evaluate the role of I3C on the prostate
development in rats exposed to BPA during gestation. Pregnant Sprague-Dawley female
rats were divided in five experimental groups (Control, BPA25 (25µg/kg), BPA250
(250µg/kg), BPA25+I3C and BPA250+I3C). BPA was administered by gavage from
gestation day 15 to 21. I3C was mixed with the chow (2g/kg) and provided only to the
BPA25+I3C and BPA250+I3C. Two male rats were selected by litter. Ten rats/ group were
killed by decapitation in DPN21. Ventral prostates fragments were processed and
stained by H&E, picrosirius and reticulin. Blood was collected for hormonal dosage. Ki67
immuhistochemistry was performed. The prostate weight was statistically higher in
BPA25, BPA250 and BPA25 + I3C groups. The estradiol levels were similar among the
groups. The stereological data showed that the relative proportion of the stromal
compartment was higher in the BPA250+I3C animals. In BPA25+I3C and BPA250+I3C
groups there were increase in the epithelial and decrease in the luminal compartment,
with numerous smaller acini. In all BPA treated groups, there were an increase of
collagen and reticular fibers. The cellular proliferation index was higher in BPA25+I3C
compared to Control. Changes observed in BPA groups must be involved with alteration
in the gland development pattern, and I3C appears to reduce partially these effects
during prostatic morphogenesis. FAPESP: 2011/01954-2; Ethical Protocol 281/2011–
CEEA.
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Expression of the estrogen receptor ERbeta in the ventral and dorsal prostate of aging
rats
Morais-Santos, M; Universidade Federal de Minas Gerais;
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Prostatic adenocarcinoma is the most common non-cutaneous cancer in man, and age is
an important risk factor for this pathology. Besides androgens, estrogens also
participate in the prostate growing and differentiation, as well as in its pathologies.
Estrogens act through specific nuclear receptors ERalfa and ERbeta. ERbeta is highly
expressed in the prostate epithelium, playing important pro-apoptotic, anti-proliferative
and pro-differentiation roles, being considered protective factor against cancer. On this
sense, ERbeta expression is drastically reduced during the progression of prostatic
adenocarcinoma. Despite this relationship, little is known about the age-dependent
variation on local ERbeta expression. Therefore, the aim of this study was to investigate
whether ERbeta expression is altered in ventral (VP) and dorsal (DP) prostates of rats at
3, 6, 12, 18 and 24 months of age. Remarkable morphological alterations were observed
in aging prostates, including hyperplasia, focuses of intraepithelial proliferation, as well
as nuclear atipies and luminal prostatic concretions. In VP, epithelial atrophy was also
detected. RT-PCR did not show differences in the ERbeta expression among prostates at
different ages. Western blotting assays detected increased expression of ERbeta in DP at
18 and 24 months, but not in the VP. Immunohistochemistry revealed reduction in
ERbeta staining in specific areas, related to intraepithelial proliferative (VP and DP) and
atrophic abnormalities (VP), which were not detected by PCR or WB. These results add
to findings about focal ERbeta reduction in pre-malignant/malignant disorders in human
and dog prostates, suggesting association of prostatic pathologies with a putative
disorder in the ERbeta pathway.
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The São Francisco River shelters a rich fauna of teleost fish, including migratory species
of high commercial value. In the breeding season, these fish migrate to spawn upstream
and their eggs are carried downstream to complete their development in the marginal
lagoons. Because of the threats and impacts that affect the São Francisco River, studies
on the reproductive biology of native species are relevant and provide background for
the preservation of its ichthyofauna. The aim of this study was to analyze the
reproductive activity of dourado S. franciscanus. A total of 283 specimens were
captured during a reproductive cycle, downstream from the Três Marias hydroelectric
power dam. We evaluated body length and weight, gonadosomatic index (GSI) and
Fulton condition factor (K). The gonadal maturation stages were determined by
histological analysis and variations of GSI. Females at resting (F1, 57%) were observed in
all months, maturation (F2, 18%) and spawning (F3, 13%) occurred from October to
January and post-spawning (F4, 12%) from February to May. The GSI and K reached a
peak in F2 and then decreased to F4. Males at resting (M1, 46%) were found in all
months, maturation (M2, 34%) and spermiation (M3, 6%) from August to March and
post-spermiation (M4, 14%) from February to July. The GSI and K reached a peak in M2
and M3, reducing in M4. These results indicate that S. franciscanus found favorable
conditions for reproduction in the High-Medium São Francisco River, exhibiting total
spawning and breeding season from October to January.
Key-words: reproduction, S. franciscanus, São Francisco River, gonadal maturation
Sources of funding: CAPES, FAPEMIG, CNPq
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Atrazine is an herbicide largely used worldwide, which is considered an endocrine
disruptor, affecting the reproductive system of vertebrates. Adverse effects include
testicular atrophy, concomitant with increase in estradiol and decrease in testosterone
levels. P450-aromatase is the enzyme responsible for the conversion of androgens into
estrogens. In vitro studies have demonstrated that atrazine induces the expression and
activity of aromatase in different cell types, however in vivo data about this effect is not
available. This study investigated the effects of atrazine in the P450-aromatase
expression in vivo, by using adult male rats, which were treated with atrazine at the
dosage of 200mg/Kg for 7, 15 or 40 days, the latter being followed or not by a 75-day
recovery period. Fragments of testis, cauda epididymis (EPca) and ventral prostate (VP)
were processed for immunolocalization of P450-aromatase. Chronic atrazine exposure
resulted in testicular atrophy, concurrent with increase in aromatase immunoexpression
in Leydig cells. In the recovery group, the testicular atrophy persisted, but the
aromatase reactivity became similar to those of controls. In the EPca, principal cells
were positive, whereas basal and clear cells were not reactive for aromatase. Similarly,
the secretory cells of ventral prostate were positive but the basal cells were negative for
the enzyme. Aromatase expression in the EPca and VP was not changed after atrazine
treatment. These results show that the induction of aromatase expression by atrazine is
restricted to the testis, indicating that this may be one of the mechanisms of the
harmful effects of atrazine.
Financial support: CNPq/MAPA, FAPEMIG, CAPES.
Keywords: Atrazine, aromatase, testis, cauda epididymis, ventral prostate.
Ethical approval: CETEA/UFMG Protocol n° 287/2008.
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Sibutramine is a serotonin–norepinephrine reuptake inhibitor largely used for the
treatment of obesity. Previous investigations showed alterations on ejaculation
contractility related organs and sperm reserves. The aim of this study was to evaluate
the reproductive and histological parameters of adult rats exposed to sibutramine. For
this, thirty six adult male Wistar rats (12-16 weeks/350-450 g) were allocated into two
experimental groups: animals exposed orally to sibutramine (10 mg/Kg/day) diluted in
vehicle (DMSO + saline) and control group administrated with vehicle, during 30 days,
after which were euthanized. The seminal vesicle and prostate were weighted as well as
the testis and epididymis, which were used for sperm counts and histopathology
analyses. The sperm of the epididymis proximal cauda were used for the evaluation of
sperm motility and fertility potential through the technique of in utero artificial
insemination. The body, prostate and epididymis weights as well as sperm number and
transit time in the epididymis cauda were significantly reduced in the sibutramine
treated group. However, histopathology, sperm motility and fertility were not altered by
sibutramine exposure. This fact may represent a threat for men taking sibutramine
since sperm reserves in humans are naturally lower compared to rats. The experimental
protocol was approved by Bioscience Institute/UNESP Ethics Committee for Animal
Experimentation (Protocol no.: 248). Financial Support: FAPESP (2011/11840-4).
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This study examined the response of the prostate epithelium of senescent gerbils (18
months) submitted to orchiectomy associated or not with steroidal blockade. Animals
were divided into 6 groups (3 controls and 3 experimentals), all surgically castrated
except the control group composed by intact animals. In the experimental groups, doses
of flutamide (10mg/kg/day) and⁄or tamoxifen (1mg/kg/48h) were applied for 1, 3, 7
(short-term) and 30 days (long-term) post-orchiectomy. The methodologies involved:
morphological (HE, Feulgen Reaction), ultrastructural analysis (transmission electron
microcopy) and karyometry (nuclear area, perimeter and form factor). The results
showed a reduction in prostate epithelium, but the small acinar units that prevailed
after the long-term therapy exhibited characteristics of functional gland. An increase in
nuclear area and perimeter was observed after 1 and 3 days of therapy in all animals
submitted to orchiectomy (controls and experimentals). After 30 days, only the
castrated control significantly decreased nuclear area and perimeter compared to intact
control. The form factor decreased in all groups after 7 days. After 30 days, all groups
showed a recovery of the nuclear form, and only the groups Tamoxifen and
Flutamide/Tamoxifen remained with significantly lower values compared to intact
control. The ultrastructural analysis indicated a greater loss of cytoplasmic components
of that nuclear content and maintaining of activity of this organelle after therapies.
Senescent gerbils are sensitive to hormonal ablation by orchiectomy and steroidal
blockade, but the epithelial cells can maintain a level of nuclear and cytoplasmic activity
sufficient to ensure the prostate functionality.
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Statins are lipid lowering agents extensively used in human clinical. Since cholesterol is
the precursor of steroid hormones, drugs that decrease levels of free cholesterol may
influence steroidogenesis and cause damage on male reproductive function. The aim of
this study was to evaluate the effects of Simvastatin on sperm motility, histology and on
fertility potential. For this, adult male Wistar rats (n=30) were allocate into control
group, that received only the vehicle (DMSO + 10% corn oil) orally by gavage, and
treated groups with 20 or 40 mg/Kg/day of Simvastatin. They were exposed from 70 to
100 days of age. At 100 days of age the rats were euthanized. The reproductive organs
weights were recorded and right testis and epididymis were used
for histological analysis. The sperm of the left epididymis were used for the evaluation
of sperm motility and fertility potential through the technique of artificial in utero
insemination. Absolute and relative weights of male reproductive organs, sperm motility
and histological analysis did not show statistical differences between groups. The group
treated with 20mg/kg/day showed low pregnancy rate precluding statistical analysis of
fertility. In the rats exposed to 40mg/Kg/day of sinvastatina, there was an increase in
the pre-implantation loss and a consequent decrease in the fertility potential after in
utero insemination. In conclusion the preliminary results suggest that Simvastatin
impair the male fertility, possibly related to DNA damage. The experimental protocol
was approved by the Bioscience Institute/UNESP Ethics Committee for Animal
Experimentation (Protocol no.: 282). Financial Support FAPESP (2011/03632-5).
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In general, the ultrastructure of spermatozoa is species-specific and provides valuable
taxonomic features for systematic reviews of many invertebrate groups. However,
studies on these subjects involving molluscan species are still sparse. A few members of
the superfamily Tellinoidea were examined until now, despite the notable diversity of
this group in tropical and temperate waters. To fulfill these gaps, fourteen Tellinoidea
species were investigated in the present work, belonging to the genera Tellina, Strigilla,
Macoma (Tellinidae), Semele, Ervilia (Semelidae), Sanguinolaria and Nuttalia
(Psammobiidae). Two clearly and well defined patterns of sperm morphologies were
found among the Tellinidae: Macoma species (subfamily Macominae) have the
primitive-type of spermatozoa, typical of marine invertebrates in which eggs are
fertilized in the surrounding water; on the other hand, Tellina and Strigilla species
produce spermatozoa of the modified category, with short and conical acrosome, long
and helical nuclei, elongated (or spherical) mitochondria and a simple flagellum. Also,
Semelidae species revealed to be more related to those of Macominae, while
interestingly Sanguinolaria and Nuttalia have sperm cells with screw –like heads similar
to those of Tellininae. Parasperm are present in Tellina versicolor, T. angulosa and T.
exerythra, with a probable “anti-dispersive” function. In conclusion, the helical nuclei
could be a synapomorphy of all species studied here belonging to the subfamily
Tellininae, but curiously also occurs in at least two Psammobiidae (S. sanguinolenta and
Nuttalia japonica). This similarity could correspond to phylogenetic proximity between
Psammobiidae and Tellininae species or represent an adaptive convergence.
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The search for mechanisms linking high-fat diet consumption and risk of prostate cancer
is still object of incessant research. This study evaluated the potential of high-fat diet in
promoting proliferative prostate lesions in gerbil, and its influence on stromal and
epithelial biomarkers associated with these lesions. Adult gerbils (Meriones
unguiculatus) were divided into Control – fed chow diet and Experimental – fed a highfat diet (20% saturated fats). Twelve animals were sacrificed after 3 and 6 months of
treatment. Methodologies involved quantitative and statistical analysis of feed intake,
body and prostate weight, incidence and multiplicity of prostatic lesions, morphological
and immunohistochemical techniques. High-fat diet stimulated a higher number and
incidence of histopathological lesions in prostate in both treatment periods. Neoplastic
disorders were mainly represented by prostatic intraepithelial neoplasia although few
microinvasive lesions developed in Experimental group. These sites showed a
remodeling of some extracellular matrix elements, characterizing pre-invasion. High-fat
diet, apparently stimulated an increased AR expression in neoplastic and normal areas
in ventral lobe. This could contribute for a higher proliferative index and number of
neoplasms in such group. The expression of ERβ apparently varies between prostatic
lobes and was higher in intact ventral lobe. The low expression of ERβ in some lesions
induced by diet confirms the anti-inflammatory role of this receptor, since these sites
were associated with large inflammatory foci. Thus we can suggest that high-fat diet
increases cell proliferation, expression of AR and alter the structure of prostate
compartments, favoring the development of histopathological disorders.
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seminiferous tubules of wistar rats.
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Studies report that extract parts of the Asian neem tree (Azadirachta indica)
demonstrated multifunctional properties, including property spermicide. The aim of this
study was investigate the effect of different extracts of neem seed on the testis of adult
rats. Male Wistar rats (n=30; 3 months) were divided into five groups. Four groups
submitted to ingestion of neem seed extracts (5mg), mixed in soybean oil (vehicle) by
gavage: aqueous extract (SAQ), alcoholic extract (SAL), hexane extract (HS) and acetate
extract (SAC), and one group submitted to ingestion of soybean oil (vehicle). After thirty
days of treatment, the animals were anesthetized, perfused and orchiectomized.
Analyses were made of body and testicular weights, gonadosomatic index (GSI), tubular
diameter, seminiferous epithelial height, lumen diameter, percentage of testicular
compartments, and seminiferous tubule length. Statistical analysis was performed by
Kruskal-Wallis test, (p <0.05) and values presented as median and variance limits. This
protocol was approved by the ethics committee (23076007224/2009-19). Body weight,
GSI, tubule diameter, epithelial height, lumen diameter and interstitial proportion
showed no difference in either group. Compared with the control group, testicular
weight decreased in SH groups (19%), SAL (11%) and SAQ (5%).The percentage of
seminiferous tubule increased in SAC groups (3%) and SAQ (2%). Seminiferous tubule
length increased in SH-groups (18%), SAL (23%) and SAQ (26%). The results suggest that
the extract SAQ has the potential to interfere with testicular histomorphometry, which
can trigger changes in the spermatogenic process leading to a reduction in sperm
production.
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Research conducted with the approval of the Ethics Committee on Animal
Experimentation CEEA/UNESP, protocol number: 003/2009.
Contact: Sebastião Roberto Taboga (taboga@ibilce.unesp.br) - Universidade Estadual
Paulista Júlio Mesquita Filho – UNESP. Rua Cristovão Colombo 2265 – Jardim Nazareth.
São José do Rio Preto – SP. CEP: 15054-000. Brasil - (17) 3221-2386.

D55
Administration of an androgen compound to female Wistar rats during gestational and
lactational periods and the assessment of the effects on the uterus of the female
offspring.
Marina Trevizan Guerra1, Raquel Frenedoso da Silva1, Marciana Sanabria1, Gail
Grossman2, Peter Petrusz2and Wilma DeGravaKempinas1
1
Institute of Biosciences, Department of Morphology, UNESP, Distrito de Rubião Jr., s/n,
18618-970, Botucatu-SP;
2
Department of Cell and Developmental Biology and L. R.B., University of North Carolina
at Chapel Hill, 3340 Medical Biomolecular Research Building -111 Mason Farm Road,
27599, Chapel Hill, NC/U.S.A.
Institute of Biosciences, Department of Morphology, UNESP, Distrito de Rubião Jr.,
s/n, 18618-970, Botucatu-SP;E-mail: marinatguerra@hotmail.com. Telephone contact:
+55 14 38116264.
The female reproductive tissues show a dramatic growth and regression during the
reproductive cycle and the steroid hormones are the regulatory keys from these
process. The cell death and proliferation have an important role in the regulation of
female reproductive tract, which is regulated by steroidal hormones. Pregnant Wistar
rats received either corn oil (n=8, vehicle) or testosterone propionate (TP) at 0.05mg/kg
(n=7), 0.1mg/kg (n=9) or 0.2mg/kg (n=10), s.c., from gestational day 12 until the end of
lactation (post-natal day 21). Uteri of the offspring were collected at the onset of
puberty and at 75 days of age, in estrus phase, fixed in Alfac’s solution for histology and
formalin 10% for immunostaining. The uterine weight, high of luminal and glandular
epithelium and endometrium, number of glands, index of proliferative cells and cell
death and hormone levels were evaluated. The experimental protocol followed the
Ethical Principles in Animal Research of the Brazil College of Animal Experimentation
and was approved by the Bioscience Institute/UNESP Ethics Committee for Animal
Experimentation (protocol no. 104/2009-CEEA).Results show a decrease in glandular
epithelium high at puberty onset and in cell proliferation and death index at 75 days of
age at 0.2mg/kg. In conclusion, the treatment with TP, although did not alter hormone
and morphometric parameters,may cause alteration in the homeostasis of uterine
growth/regression. Financial Support: FAPESP (2009/00352-9), CAPES, CNPq and USPHS
(NHI: Fogarty, NICHD - SCCPIR).
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The aim of this study was to investigate the expression of glycoconjugates in the uterine
microenvironment from normal and genetically modified mouse. We have used paraffin
embedded pregnant uterus from normal (CD1 and C57BL6), genetically modified mouse
without or after bone marrow (BM) or thymus (T) or lymph node (LN) cells
transplantation. Genetically modified mouse were: tgE26, NK cell negative; Rag gamma
c-/-, NK, T, B cell negative; STAT1-/-, STAT1 receptor negative; INFg-/-, INFg negative;
INFgR-/- , INFg receptor negative and MUC1-/-, Mucin 1 negative. Paraffin sections were
submitted to the cytochemistry using fluorescein labeled lectins Triticun vulgaris
agglutinin (WGA), Dolichos biflorus agglutinin (DBA) and Arachis hypogae agglutinin
(PNA). WGA has stained several cells in the pregnant mouse uterus. The DBA lectin has
identified uNK cells as found in the literature: Small cells with feel citoplasmatic
granules; large cells containing several granules and large apoptotic-like cells. In MUC-/we have not found Gal-D-Nac reaction to the DBA in uNK plasma membrane, just the
granules of this cells were reactive to this lectin. The PNA also has stained just granules
of uNK from MUC-1-/-. PNA identified β-gal1, 3-Gal-N-Ac on plasma membrane and
granules of uNK cells similary to DBA until gd8 but not after gd10. This finds showed that
(Nac-β-D-glicosamine and/or N-acetylneuraminic acid) identified by WGA is large
expressed in pregnant mouse uterus. In addition, MUC-1 from the plasma membrane of
uNK could has Gal-D-Nac residues indentified by DBA and β-gal1,3-Gal-N-Ac (PNA+) are
absent of uNK cells plasma membrane after gd10.
Financial support: FAPEMIG, CAPES AND UNIFAL-MG
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Vitellogenin and zona radiata proteins immunodetection in liver of lambari Astyanax
fasciatus from the Furnas Reservoir, Grande River, Brazil

Jordana S. Puttia, Ana Carolina A. da Silvab, Tiago B. Salomonb, Camile S. Behlingb.
a -Laboratório de estresse oxidativo, Departamento de biofísica, IB,UFRGS,Porto Alegre,
RS, Brasil.
b- Programa de Pós-Graduação em Biologia Celular e Molecular, UFRGS, Porto Alegre,
RS, Brasil.
Reproductive success incurs some metabolic costs, and previous studies have suggested
that reproduction lead to oxidative stress. We evaluated the oxidative damage in the
kidney of female rats with (experienced) or without (naïve) reproductive activity at ages
3,6,12 and 24 months. The study was approved by the ethics committee of the UFRGS.
The consumption of hydrogen peroxide and the vitamin C levels were measured and
metabolic activity was estimated by aconitase activity. Oxidative damage was assessed
by measuring protein carbonylation, lipid peroxidation, and nitrite and nitrate levels.
Among animals at twenty-four months of age the antioxidant molecule vitamin C and
the consumption of hydrogen peroxide were higher in the experienced group compared
to the naïve group. The aconitase activity was higher in the naïve group compared
to the experienced group. The six-months naïve rats presented higher lipid damage
compared to experienced group. The protein carbonylation and nitrite and nitrate levels
were higher at the twenty-four months naïve group. The experienced rats presented
reduced damage in elderly, probably due to higher antioxidant compounds
concentration and antioxidant enzymes activity, which may have avoided oxidative
damage observed in naïve group. These partial results are consistent with previous
studies pointing alterations in oxidative profile between experienced and naïve animals
suggesting that the increased levels of female sex hormones caused by reproductive
activity may stimulate oxidative stress protection.
Corresponding author: Jordana Salete Putti, e-mail: jojo.jsp@gmail.com; fone:
(51)91136831
Address author: Gonçalves Ledo 316, Apto. 3; Partenon, Porto Alegre; RS; Brasil.
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Liver IGF-I e IGF-II immunochemical quantification in Astyanax fasciatus from estrogen
contaminated areas from the Furnas Reservoir, Grande River, Brazil
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Recent studies suggest that the interaction between hormone-hepatic receptor-insulinlike growth factors (IGFs)-gonadal may be an alternative axis in the reproductive
mechanism that operates in conjunction with conventional hypothalamic-pituitarygonadal. Thus, IGFs appear to be target of endocrine disrupting compounds. The
objective of the present study was to quantify liver IGF-I e IGF-II by ELISA in A. fasciatus
inhabiting estrogen contaminated sites and a reference site in the Furnas Reservoir.
Adult specimens were caught in January 2011 using gillnets. As positive control we
exposed experimentally the fish to 20µg of Oestradiol Benzoate (EB) in the diet for 7
days. Liver samples were frozen in liquid nitrogen and preserved at -80°C. The ELISA
assays were performed using IGF-I and IGF-II primary antibodies (1:500, Santa Cruz
Biotechnology, Inc. USA). In females and males the OB treatment significantly reduced
hepatic levels IGF-I. The expression of IGF-I of male and female control group were
statistically similar to the Furnas reference site, Turvo. In males and females the IGF-I
levels were lower than the reference site in the sites with estrogen contamination.
Analyzing the data obtained for IGF-II, we observed that OB treatment does not cause
significant changes in hepatic levels of this protein in females and males. In females the
IGF II in the control group were statistically similar to the reference site, significantly
elevated levels were detected in agriculture and sewage and industrial wastes sites. The
results point out that estrogen contamination in the Furnas Reservoir disturbs the A.
fasciatus IGFs liver expression.
Ethical Approval: CETEA 73/2007
Support: FURNAS S. A, FAPEMIG, CAPES-REUNI.
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The goal of this study was to evaluate biomarkers of endocrine disruption in the Furnas
Reservoir by immunohistochemistry and ELISA of vitellogenin (Vtg) and zona radiata
proteins (ZR) in liver of lambari Astyanax fasciatus inhabiting estrogen contaminated
sites and a reference area. Adult specimens were caught in January 2011 at five sites in
the reservoir using gillnets deployed on the surface of water and placed at a distance of
30m from the shoreline. As positive control we exposed experimentally the fish to 20µg
of Oestradiol Benzoate (EB) in the diet for 7 days. Liver samples were fixed in DMSO for
immunohistochemistry and frozen in liquid nitrogen and preserved at -80°C for ELISA.
The assays were performed using Vtg and ZR Salmon primary antibodies (Biosense AS.,
Norway). In the liver of females and males from sewage and industrial wastes areas with
estrogen contamination, as well as in fish exposed to EB, we observed strong granular
staining for both proteins in hepatocytes cytoplasm and in endothelial cells of large
blood vessels and sinusoids. The ELISA absorbance at 492 nm showed significantly
increased amounts of Vtg and ZR in females and males from sewage and industrial
wastes areas from the Furnas Reservoir. We also observed significantly increased
amounts of ZR proteins in females and males exposed to EB. Urgent planning for
treatment of the industrial and domestic sewage before final disposal into the Furnas
Reservoir is recommended to avoid the long-term detrimental effects on the native
fishes.
Ethical Approval: CETEA 73/2007
Support: FURNAS S. A, FAPEMIG, CAPES-REUNI.

This study evaluated the fecundity and oocyte diameter of A. fasciatus adult females
captured in endocrine disrupting chemicals (EDCs) contaminated areas of Furnas
Reservoir. Fish were sampled in January and July 2011 using gillnets at five sites:
Turvo(T) reference; Barranco Alto(BA), Fama(F), Boa Esperança(BE) and Guapé(G), sites
contaminated with agricultural, domestic and industrial wastes. Water physicochemical
variables were obtained using a multi-parameter instrument and total phosphorus
determined by the Furnas Hydrobiology laboratory. Fish were fixed in formalin 10% and
the biometric data were measured. Using fixed mature ovaries the vitellogenic oocytes
were counted under a dissecting microscope and the total absolute fecundity (TAF),
relative to body weight (RBWF) and relative to total length (RTLF) were calculated of
each sampling site. We measured the diameters of 250 vitellogenic oocytes using a
micrometer attached to optical microscope eyepiece. In January and July the total
phosphorus levels were above those determined by CONAMA in F, BE and G. The RBWF
was significantly lower in F (776±56 oocytes/g) compared to T (1069±70 oocytes/g). The
vitellogenic oocyte diameter was smaller in BA (527.17±4.90 µm), whereas in BE
(565.71±3:51 µm) and G (573.23±3.73 µm) were higher than T (562.54±4.85 mm). In
July, fecundity was not calculated due to absence of mature females this sampling. The
vitellogenic oocyte diameters were significantly lower in BA (515.27±5.7 µm), BE
(491.67±4.14 µm) and G (498.51±3:53 µm) comparing to T (562.54±4.85 µm). These
results demonstrate that contamination by EDCs affect the ovarian maturation of this
specie, with possible long-term deleterious effects.
Ethical approval: CETEA 73/2007
Support: Furnas S.A., FAPEMIG, CAPES-REUNI
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Structural and ultrastructural analyses of oocytes of the Danio rerio exposed to
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Fish are particularly sensitive to a wide variety of agrochemicals including glyphosate
herbicide. The main target of this study was to analyze the effects of glyphosate on
ovaries of Danio rerio. Females were exposed to different concentrations of glyphosate
(group I - 32.5µg/L; group II-65µg/L) during 15 days, and non-exposed fishes were used
as control (group III). After that, females were anesthetized at 4ºC and ovaries were
dissected and embedded in paraffin for light microscopy or in Spurr resin to
transmission electron microscopy. Stereological analysis was performed using test
system-Weibel and the cell diameter measurement was obtained with ocular
micrometer. The results showed that pre-vitellogenic oocytes are the germinal cells
most susceptible to effect of glyphosate. A higher number of pre-vitellogenic oocytes
was observed in the group I (22.5 ± 2.5) than groups II (11.62 ± 2.0) and III (15.77± 2.2).
Pre-vitellogenic oocyte diameter significantly differ between the group II (0.11 ±0.015)
and III (0.10 ±0.008; p < 0.05). Immunohistochemistry using anti-Bcl2 revealed that the
pre-vitellogenic oocytes of group I showed strong labeled. Only in the groups exposed to
glyphosate, ultrastructural analysis showed the presence of structure myelin-like, in
both cases, near to the mitochondria and inside the cortical yolk granules.
The results show expressive structural and ultrastructural impairments in the previtellogenic oocytes that suggest the germinal cell responses to stress induced by
glyphosate.
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MORPHOLOGICAL AND CYTOCHEMICAL STUDIES OF PREGNANT MOUSE UTERUS
FROM NORMAL AND GENETIC MODIFIED MOUSE AFTER EMBRYONIC LESION
1
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Andrea Mollica, 3 CROY, Barbara Anne, 4 YAMADA, Áureo Tatisumi., 2 PAFFARO JR,
Valdemar Antonio. quelruano@hotmail.com
1,2. Integrative Animal Biology Laboratory - LABAInt. Department of Cell, Tissue and
Developmental Biology. Institute of Biomedical Science. Federal University of Alfenas
(UNIFAL-MG). 37130-000. Alfenas. MG. Brazil. Telephone: (35) 3299-1300
3. Department of Biomedical and Molecular Sciences. Queen`s University. K7L 3N6,
Kingston, ON. Canada.
4. Department of Histology and Embryology, Institute of Biology, UNICAMP, 13083970,Campinas,SP. Brazil.
Uterine natural killer cells (uNK) are found in the pregnant mammalian. Interleokin-15
(IL-15) is essential for uNK differentiation and survival. These cells appeared in mouse
uterus by gestation day (gd) 5, when they are distinguished by Dolichos biflorus aglutinin
(DBA) lectin that identifies Gal-D-NAc in their granules and plasma membrane. The goal
of this study was to investigate the implantation sites of normal (Swiss), genetic
modified (IL-15-/- (NK-)), (Rag2 yc-/- (NK- T- B-) and SCID (T- B-)) mice after embryonic
lesion (EL) by DBA cytochemistry. Paraffin blocks containing gd8 uterine fragments after
30 minutes of EL were sectioned and the sections were submitted to the DBA
(Fluorecein conjugated and Biotin/Avidin-Peroxidase conjugated) cytochemistry and to
the H&E for light microscopy analyses. The EL caused similarly large hemorrhagic areas
on the implantation site from normal and genetic modified mice. IL-15-/- and Rag2 have
a poor developed decidua containing large areas resembles extraction and no DBA
reactive uNK. DBA lectin identified uNK cells in normal and SCID mouse after EL. After
EL, in normal mouse we have found several cells with granules and surface not stained
by DBA lectin suggesting a reduction of Gal-D-NAc as decrypted in the literature.
Interesting, this DBA lectin staining alteration was not found in SCID. These data
suggests that the absence of uNK cells (Rag2 and IL-15-/-) did not protect or impair the
uterus after EL, while the absence of T and B cells (SCID) seems to block the Gal-D-NAc
loss
after
EL.
Financial support: FAPEMIG, CAPES and UNIFAL-MG
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ABSTRACT
Background: Many mechanisms protect the fetus from the maternal immune system.
Among them special attention has been given to the tryptophan catabolism by IDO
enzyme. Aim: Analyze IDO expression and activity in placentas from pregnant recipients
of renal transplantation under immunosuppressant regimen. Methods: The whole blood
(second and third trimesters) and placental fragments (decidua and chorionic villi) were
obtained from renal transplanted (RT) and healthy women pregnancies. IDO localization
and activity was respectively evaluated through immunohistochemistry and HPLC
assays. IL10 and IFN-gamma levels were also measured by ELISA. Results: Increase levels
of IDO expression and activity was detected in serum and placental compartments of
the recipient women. IDO immunoreactivity was seen in extravillous cytotrophoblast (at
decidua) and in Hofbauer-like cells (at chorionic villi). In comparison with health women,
RT showed lower kynurenine levels (IDO activity) in the villi (p=0,0104), but not in serum
and decidua. In decidua, IDO expression and activity was not proportional to IFN- levels
suggesting additional stimulatory mechanisms. IL-10 did not vary, except in maternal
serum; RT women showed lower levels than healthy mothers (p=0,0002). In this
context, IL10/IFN- balance at the decidua seems to favor an anti-inflammatory profile
concurrently to the increase in the IDO activity. Conclusion: Our data suggest the down
regulation of villous IDO activity in RT women may represent either a direct/indirect
effect of the immunosuppressive therapy or active strategies to prevent the effects of
an overexposure to the high levels of the toxic, serum kynurenine.
This study was approved for all Ethical Committee involved and had financial support by
FAPESP, CAPES and CNPq.
Keywords: Placenta, IDO, immune response, immunosuppressive drugs, kynurenine,
IFN-, IL10.
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The beetle Rhyzopertha dominica is a pest of stored wheat in Brazil. Although the
literature brings several papers on sperm of Coleoptera, the morphology of these cells is
still unknown in Bostrichidae. The morphology of sperm is characteristic of the species
and can vary between different groups, justifying its use in systematics. In this work we
describe the sperm of R. Dominica, with emphasis on the ultrastructure of the flagellum.
For the measurements, sperm were removed from the seminal vesicles, for
ultrastructure testes were processed to conventional electron microscopy. The sperm of
R. dominica measure 255 micrometers, 28 corresponding to the head. The flagellum in
cross section shows two symmetrical mitochondrial derivatives, an axoneme with a 9 +
9 + 2 microtubule arrangement, and two accessory bodies. Each mitochondrial
derivative has paracrystalline material, occupying half or more of its diameter. The two
accessory bodies are reduced and located between the derivatives and the axoneme,
apparently connecting these structures. The morphology of the flagellum of R. dominica
is similar to that observed in the Dermestidae, Dermestes frischii, corroborating with
phylogenetic analyzes that consider Bostrichoidea and Dermestoidea sister groups. Yet,
it differs from that observed in Chrisomelidae and Curculionidae where the
mitochondrial derivatives are unequal in diameter and the two accessories bodies are
large, electron-dense and have a less dense expansion type "puff". Therefore, once
again we observe the morphology of sperm corroborating with studies that indicate that
Bostrichoidea and Dermestoidea are relatively distant from Chrysomeloidea and
Curculionoidea, two superfamilies considered phylogenetically related.
This research was supported by FAPEMIG.
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Immunolocalization of homogalacturonan pectins, arabinogalactan proteins and
hemicelluloses in the filiform apparatus of Pitcairnia encholirioides L.B.Sm.
(Bromeliaceae)
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Generally, the female gametophyte of angiosperms presents a filiform apparatus
directly attracting and guiding pollen tubes to the synergids. While its role in fertilization
is clear, the regulation of its cytochemistry remains unclear, particularly the dynamics
and interaction of these components during female gametophyte development. To
clarify the relationships between structure and function, monoclonal antibodies (MAbs)
have been widely used to recognize cell wall polymers in different tissues/organs. Using
this approach, MAbs JIM5 and JIM7 that recognize homogalacturonan (HG) pectins;
JIM4, JIM13, LM2, and MAC207, which are anti-arabinogalactan proteins (AGPs); and
LM15 and LM21 that detect xyloglucans and mannans, respectively, were employed in
three distinct developmental stages of the filiform apparatus of Pitcairnia encholirioides,
following the usual methodology for immunocytochemistry. Results indicated the
presence of highly methyl-esterified HGs, AGPs (only epitopes recognized by MAb
JIM13) and hemicelluloses in all three stages analyzed. However, an intense binding of
HGs in stages 1 and 3 and of AGPs in stage 2 was observed. The same labeling pattern
was observed among the stages for hemicelluloses. In stage 2, a higher concentration of
xyloglucans, in the apical region, and mannans, in the basal region, of the filiform
apparatus were observed. Moreover, JIM5 did not show labeling in all three stages,
indicating the absence of pectin desterification during development. The relation
between these cytochemical changes and the fertilization process was established.
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Polymorphism of spermatozoa in the insect Trypoxylon (Hymenoptera: Crabronidae)
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This paper describes the occurrence of polymorphic sperm in Hymenoptera of the genus
Trypoxylon. The species T. aurifrons, T. lactitarse e T. rogenhoferi produces two types of
filiform and coiled sperm, which differ in length flagella and nuclei. Sperm with nucleus
shorter and thicker were called type 1 and those with the nuclei longer and thinner,
were called type 2. The head is formed by the acrosome, consisting of the vesicle and
the acrosomal perforatorium, and the nucleus. The flagella consist of a axonemal
pattern 9 + 9 + 2 microtubules, two accessory bodies and two mitochondrial derivatives
asymmetrical in length and diameter, with a paracrystalline region in the greater
mitochondrial derivative. In the posterior sperm tip the axoneme begins to be
disorganized; the central microtubules end first, followed by the doublets and finally by
the accessory microtubules. Accessories bodies, located between the axoneme and
mitochondrial derivatives, are eletron-dense and, in transversal sections, triangular.
Each testicular cyst has up to 32 sperm and at the same cyst are found sperm types 1
and 2 in approximate proportions of 1:2, respectively. The basic sperm pattern of these
Trypoxylon is similar to that of the sperm from others Hymenoptera. However, this type
of polymorphism has not been observed in any other species of this insects order.
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Aquaporin-9 localization in the gerbil epididymis during postnatal development

D68
Spermatogonial stem cell niche in the sexually mature bullfrog (Lithobates
catesbeianus)
Fernanda Vieira da Silva Cruz1, Luiz Henrique de Castro Assis2, Tânia Mara Segatelli3, Luiz
Renato de França4
The bullfrog is an excellent experimental model for biomedical studies, including male
reproductive biology. Spermatogenesis is a very efficient process of gamete production
that is maintained through all reproductive life by spermatogonial stem cells (SSCs),
which reside in a specific microenvironment in the testis called "niche" that regulates
stem cell properties such as self-renew, differentiation and homing. To our knowledge
there is no data regarding SSCs niche in amphibians. Thus, our main objective was to
investigate the existence of a SSCs niche in eight sexually mature bullfrog through
histological and stereological analysis. For this purpose, the SSCs distribution in the
testis parenchyma was evaluated in two different regions [near to the tunica albuginea
(periphery) and in the center of the testis parenchyma), using ImageJ software. Besides
that, in both regions, we investigated if SSCs were located adjacent to the interstitial
compartment (tubule-interstitium) or in the areas where seminiferous tubules
contacted each other (tubule-tubule). In comparison to the central area (0.53%), the
results found indicated that SSCs were located preferentially near to the tunica
albuginea (1.25%) (p<0.05). Moreover, in both regions investigated SSCs were found
mainly in the areas of tubule-interstitium contact (~60%) (p<0.05). These results
corroborate data in the literature for other vertebrate species investigated, suggesting
that the SSC niche may be regulated by the interstitial compartment elements, including
blood vessels, across all vertebrate classes. All experimental procedures were
performed according to the Ethics Committee in Animal Experimentation
(CETEA/UFMG; protocol number 48/2008).
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Aquaporins (AQPs) are membrane protein channels that are involved in the fluid
transport in different tissues. Fluid movement in the male reproductive tract is
important for the luminal environment modulation where the sperm mature and reside.
This study was designed to investigate the postnatal developmental pattern of the AQP9
expression in the gerbil epididymis. Thus, twenty-five adult male gerbils were randomly
divided into 5 groups: 10, 30, 60, 120 and 300 days old. Gerbils were anesthetized and
sacrificed. The AQP9 expression in the gerbil epididymis was studied by
immunohistochemistry. The AQP9 immunorreactivity was restricted to the apical brush
border of the principal cells throughout the gerbil epididymis from the animals that
were 60, 120 and 300 days old. The reaction of the animals at 60 was comparable to
those seen in adult animals. In these tissues, AQP9 is responsible for water and solutes
apical membrane permeability. However there was no expression of AQP9 in the
epididymis of the animals at 10 and the epididymis epithelial cells showed a weak
reaction in epididymis of the animals at 30 days. Therefore, AQP9 expression increases
progressively throughout the gerbil epididymis development and becomes intense after
60 days. These results suggest that the role of AQP9 as transepithelial flow facilitator of
fluids increases gradually with age. Moreover AQP9 may be involved not only in the
apical membrane permeability of the gerbil epididymis but also in the postnatal
development of this organ as suggested by the differential expression of AQP9 in
different age groups.
Financial Support: FAPESP: 2010/12213-0, 2010/01056-1.
Ethical Approval Protocol: nº 241- CEEA
Mailing address of all authors: carla.demoraes@yahoo.com.br, scarano@ibb.unesp.br,
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Maternal obesity and postnatal overnutrition impairs Leydig cells function in adult
rats
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Duration of spermatogenesis in the spiny-rat, Proechimys guyannensis (Rodentia:
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Obesity in adulthood impairs the sperm production and steredoigenic activity of Leydig
cells. However, the response of Leydig cells to obesogenic environment during other
phases of development is poorly known. This investigation evaluates the effects of
obesogenic environment (OE) during different periods of development on Leydig cell
function of adult rats. Wistar rats were subjected to a balanced feeding from gestation
to adulthood (control group) or to OE from gestation to weaning (O1 group), from
weaning to adulthood (O2 group) or from gestation to adulthood (O3 group). Animals
were sacrificed with 18-week-old and body weight, adiposity index and plasma leptin,
testosterone and estrogen were determined. Testes were subjected to
immunohistochemistry and western blotting for androgen receptor (AR), estrogen
receptor-alpha (ER-alpha) and 17beta-hydroxysteroid dehydrogenase (17beta-HSD). All
groups exposed to OE were obese at adulthood, as indicated by increase in body weight,
adiposity index and plasma leptin. Obese groups presented a decrease in testosterone
and an increased in estrogen levels. The number of Leydig cells expressing AR, ER-alpha
and 17beta-HSD was unaffected in obese rats but the content of these proteins in crude
testis samples varied among obese groups. A low expression of 17beta-HSD was
detected to all obese groups. The OE during gestation and breast-feeding led to
overexpression of AR whereas OE during sexual maturation reduces the content of AR
and ER-alpha of testis at adulthood. Our data indicate that maternal obesity and
postnatal overnutrition committing the function of Leydig cells in adulthood by means
of different regulatory mechanisms.

The Proechimys guyannensis, a spiny-rat species living in the Amazonian region, is a
natural host of infectious parasites and has been used as an animal model for
investigating resistance to epilepsy. Concerning reproductive biology, there are very few
reports in the literature for this species. Our aims were to investigate basic aspects
related to testis function and spermatogenesis in spiny-rat. Testis of ten adult male
were fixed by immersion in glutaraldehyde and bouin, and routinely processed for
histological, stereological and immunostaining analyses. Intraperitoneal injections of 5bromo-2’-deoxyuridine (BrDU) were performed to determine the duration of
spermatogenesis. Mean (±SEM) testis weight (1.63±0.2g) and gonadosomatic index
(1.15±0.1%) were relatively high for this species. Based on the development of the
acrosomic system, twelve stages of the seminiferous epithelium cycle were
characterized. Stages VI and VII presented the highest frequencies (~16%), while the
stages II, III, IV and V showed the lowest frequencies (~3 to ~4%). The most advanced
germ cell types labeled at 1 hour and 20 days after BrDU injection were
preleptotene/leptotene spermatocytes at the stage VII and elongated spermatids at the
stage III, respectively. Based on the stages frequencies and labeled germ cell, each
spermatogenic cycle and the entire spermatogenic process lasted respectively 7.5±0.01
and 33.7±0.06 days. These data suggests that P. guyannensis has one of the faster
spermatogenic cycle length already described in the literature for mammals. We are
currently investigating other parameters in order to better characterize testis structure
and spermatogenesis in this species. (CETEA/UFMG protocol #94/2004).
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downstream from the Porto Colombia dam.
PERINI, Violeta da Rocha*¹; da CRUZ, Cláudia Kelly Fernandes¹; BAZZOLI, Nilo² and RIZZO,
Elizete¹.
¹Universidade Federal de Minas Gerais, av. Antônio Carlos, 6627, Pampulha, Belo
Horizonte, MG, Brazil; ²Pontifícia Universidade Católica de Minas Gerais, av. Dom José
Gaspar, 500, Coração Eucarístico, Belo Horizonte, MG, Brazil. *violetaperini@gmail.com.
Phone number: +55 31 8731-1979.
Hydroelectric powerplants can affect the ichthyofauna creating environmental changes
in the segments immediately below. Prochilodus lineatus females were collected
bimonthly (February/2010 to February/2011) in three sampling sites: S1, Grande River,
immediately downstream of the Porto Colômbia Dam; S2, Pardo River; S3, Mogi Guaçu
River. From each fish, the gonadosomatic index (GSI) was calculated and samples of
gonads were fixed in Bouin's fluid for histology and in Gilson’s fluid for determination of
fecundity. Oocyte diameters were measured by light microscopy with micrometric
ocular. In S1 there was a predominance of females at resting stage during all the year. In
S2 there was a high frequency of females in maturation stage but there was no female
in spawning stage. On the other hand, in S3, there was a higher proportion of fish in the
maturation and spawning stages, but post-spawning females were registered mainly in
S1. The GSI of females during the breeding season increased significantly in fish from S2
and S3, indicating the development of the gonads. Vitellogenic oocytes of females from
S1 were smaller than oocytes of females from S2 and S3. The absolute fecundity and the
fecundity relative to body weight and gonadal weight were also lower in S1. These
results suggest S1 as feeding area, S3 as reproductive area and S2 as a migration route
between S1 and S3. This study highlights the importance of preservation of tributaries in
regions where hydroelectric dams are present, since they represent an alternative to
migration and reproduction of piracema fish.
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Previous studies from our laboratory demonstrated that the collared peccary (Tayassu
tajacu) have a unique Leydig cells (LC) cytoarchytecture in the testis, making this species
an excellent model to investigate spermatogonial stem cell (SSC) biology and niche. Our
findings also strongly suggested that peccaries´s LC play a substantial role on SSCs
differentiation. Testis xenograft is a fascinating approach in which testis tissue or
isolated testis cells are able to develop after being ectopically grafted under the back
skin of a immunodeficient mouse. Therefore, this technique is a powerful approach to
investigate testis cell interactions and SSCs physiology and niche. Thus, testis tissue
(TTX) and testicular cell suspension (TCSX) from prepubertal peccaries (n=4) were
xenografted in SCID mice (n=32). Particularly for TCSX, after enzymatic digestion a cell
population with 18.5%±0.1 of gonocytes (VASA+) and 35%±5.1 of Sertoli cells (GATA4+)
was obtained with 88.7%±4.5 of cell viability (Annexin-/PI-). Full progression of
spermatogenesis (up-to-spermatids) was observed six months after TTX. For TCSX, one
month later the cells interacted and de novo testis morphogenesis, with large clusters of
LC and primitive testis cords, were noted in a similar arrangement to that observed in
situ. Three and five months after TCSX, prominent seminiferous cords and
spermatogenesis up-to-pachytene were respectively observed. Our preliminary results
strongly suggest that both TTX and TCSX could be potentially used to preserve peccary´s
germplasm and also to investigate SSCs biology and testis cell interactions. In order to
confirm these assumptions, more advanced time periods after TTX/TCSX are being
evaluated. (CETEA/UFMG/protocol#070/2005).
Funding Support: CAPES, CNPq and FAPEMIG
E-mail: lrfranca@icb.ufmg.br
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Self-renewal and expansion of Nile-tilapia (Oreochromis niloticus) spermatogonial
stem cells in culture
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Recently, we established a novel spermatogonial stem cell (SSC) transplantation
technique in adult Nile-tilapia (Oreochromis niloticus) that successfully resulted in
donor-derived offspring. Besides presenting many applications in fish husbandry,
spermatogonial transplantation is the only functional approach available to study SSC
physiology/biology. Nevertheless, there is no available technique to prospectively
isolate SSCs prior to transplantation in fish. Therefore, as a first step, we identified and
characterized the pattern of expression of several specific markers (GFRA1, NOTCH1,
POU5F1, Nanos1 and Nanos2) for adult Nile-tilapia SSCs. After that, we developed
appropriate culture conditions where tilapia SSCs obtained from testicular dissociation
were able to self-renew and proliferate in vitro, doubling their number between 3 and 4
days after culturing. In these specific conditions, SSCs were able to be cultured and
actively proliferate for at least one month, as observed by BrDU incorporation. Also,
they remained euploid (unchanged DNA content) after at least 10 passages.
Importantly, immunostaining revealed that cultured tilapia SSCs retained the expression
of Vasa, GFRA1, POU5F1, Nanos1, Nanos2 and Neurogenin3. Moreover, the number of
cells positive for these markers noticeably increased during the entire culture period.
Therefore, besides allowing a better knowledge on fish SSCs biology, these findings
provide the first step in establishing a system that will allow fish SSCs expansion in vitro,
representing an important progress toward the development of new biotechnologies in
aquaculture, including the production of transgenic fish by the genetic modification of
SSCs and creation of broodstock systems. (UFMG/CETEA/protocol#2012/159)
Financial support: FAPEMIG and CNPq.
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Estrogens exert regulatory functions in the male reproductive system, including the
accessory glands. The estrogen actions are mediated by the receptors ERα and ERβ. ERα
is found in the stroma, whereas ERβ is highly expressed in the prostate epithelium,
where it plays anti-proliferative and pro-differentiation role, being considered a
protective factor against diseases, such as adenocarcinoma. Despite this importance,
except for rodents, dog and primates, studies related to ERs distribution in accessory
glands are scarce. Therefore, to further investigate the ER occurrence in the male
glands, we used the tropical bat Artibeus lituratus, which is a seasonal breeder with
natural variation in testis ER levels, without interference in other physiological systems,
as occurs in most experimental models, such as knockouts or chemical treated models.
It was investigated the cell distribution of ERα and ERβ in the ampullary and prostate
glands, comparing the reproductive and regressive periods. During the reproductive
period only ERβ was detected in ampullary and prostate gland epithelium and
connective tissue. During the regressive period, there was a visible regression in both
gland adenomers, whereas the stroma became more conspicuous. In the regressed
glands the ERβ expression was unchanged. However, the stromal cells became
immunopositive for ERα in both ampulary and prostate glands. It has been
demonstrated that ERα is involved in the proliferation and differentiation of prostatic
stromal compartment. Therefore, the presence of ERα-positive cells restrict to the
stroma of regressed glands suggests that ERα may be important for reestablishing the
glands morphology during reproductive recrudescence.
Financial support: CNPq
Keywords: Ampullary gland, prostate, ERa, ERb, Chiroptera
Ethical approval: Protocol n° 140/07 - CETEA/UFMG
Autorization to capture wild animals: Process 12017-2 - IBAMA
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Morfologia, Instituto de Ciências Biológicas, UFMG. CEP 31270-901. Belo Horizonte, MG,
Brasil. E-mail: cleida@icb.ufmg.br

149

D74
Development of a Cryopreservation Protocol for Spermatogonial Stem Cell in Horses
Authors: G.M.J. Costa1; G.F. Avelar1; J.V. Rezende-Neto1; S.M.S.N Lacerda1; P.H.A.
Campos-Júnior1; F.G.P. Martins2; L.R. França1*.
1 Laboratory of Cellular Biology, Department of Morphology, Institute of Biological
Sciences, and 2 School of Veterinary Medicine, Federal University of Minas Gerais, Belo
Horizonte, MG, Brazil 31270-901.
The establishment of proper conditions for germ cells cryopreservation and storage
represents an important biotechnology for germ cell transplantation and is a very useful
tool for the preservation of the genetic stock of valuable animals. In the present study,
spermatogonial stem cells (SSCs) were enzymatically isolated from testis of 8 adult
horses. Aiming to evaluate the presence of SSCs in the obtained cell suspension after
percoll gradient enrichment, we performed immunolabeling and Western blot for GFRα1 receptor, which is considered so far the best marker for undifferentiated
spermatogonia. Because most germ cells present in the obtained suspension were
GFRα-1+, we evaluated the feasibility of several SSCs cryopreservation protocols. Three
different cryoprotectants (dimethyl sulfoxide + DMEM + 10%BFS; ethylene glycol;
dimethyl sulfoxide + sucrose), associated with different methods (vitrification, slowfreezing and fast-freezing) were tested. The cells suspensions were evaluated under
flow cytometry (Facscan, BD Pharmingen) and the cell counting was performed using
the Newbauer chamber. For evaluating the rate of apoptotic and necrotic cells after
thawing, we used annexin V and propidium iodide assays. Based on the rates of viable
SSCs found before and after thawing, as well as the number of recovered cells after the
cryopreservation, the best results were obtained with the slow-freezing method. Thus,
regardless of the cryoprotectant solution utilized, the freezing method seems to be the
most important factor for the success of equine SSCs cryopreservation. Ongoing studies
are now being performed (SSCs cultures after thawing) in order to evaluate the most
efficient SSCs cryoprotectant media. (CETEA/UFMG/Protocol#56/2011).
Keywords: equine, cryopreservation, spermatogonial stem cells, cryoprotectant media,
germplasm preservation
*Correspondence: Luiz Renato de França. Antônio Carlos Ave, 6627. Department of
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The efferent ductules and epididymis epithelium are involved in water and solute
transport, which is indispensable for maintenance of the sperm viability. The
transcellular fluid movement depends on aquaporins, which constitute a family of
integral membrane proteins involved in fluid and/or small non-charged solute
transportation. Aquaporin-9 (AQP9) is subcategorized as aquaglyceroporin which
permeabilize glycerol besides water. AQP9 has been considered the predominant
aquaporin along the male tract of rodent, dog and human. There is evidence that AQP9
expression in the rodent efferent ductules is modulated by estrogen and
dihydrotestosterone (DHT), but only by DHT in the epididymis initial segment. In other
species, the occurrence of aquaporins is unknown. Recently it was observed that the
tropical bat Artibeus lituratus possesses a seasonal variation in androgen (AR) and
estrogen (ER) receptors expression along the testis and excurrent ducts. Therefore, to
further investigate the immunoexpression of AQP9 in the male tract we used samples of
this species, captured during the reproductive and regressive periods. AQP9 was
undetectable in the efferent ductules, whereas immunopositivity was found in the
apical membrane of the epididymal epithelium, with gradual increase from the initial
segment toward the cauda. The regressive epididymis showed weaker staining along the
epididymis, although the gradient of staining was still evident. The expression of AQP9
parallels the luminal concentration of sperm along the epididymis, thus pointing out
that a possible physiological role for this aquaglyceroporin may be related with glycerol
accumulation, a known metabolic substrate for luminal sperm.
Financial support: CNPq
Keywords: Efferent ductules, epididymis, aquaporin-9, Chiroptera
Ethical approval: Protocol n° 140/07 - CETEA/UFMG
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In search of insects that can be used in biological control, which is an important tool
inorganic farming and integrated pest management, the lacewings is proving a strong
controlling agent, since their larvae are predators of several types of eggs and larvae
insect pests of different crops. In order to evaluate possible changes caused by neem oil,
a plant extract with bioinsecticide properties, in the development and morphology of
the testes Ceraeochrysa claveri, we performed a morphological characterization of the
testes of adult C. claveri through analysis by light microscopy. Larvae of C. claveri were
fed on Diatraea saccharalis (ad libitum) treated with neem oil in two different
concentrations (0.5 and 1%), throughout the larval development. Testes obtained from
adults were processed for light microscopy (HE). Histological observations revealed that
the testes are organs composed of an epithelium lining the internal and external type
simple pavement. Spermatic cysts in different stages of development were observed.
Were detected cysts of spermatogonia, spermatocytes, spermatids and spermatozoa. In
the groups treated with the neem oil, found a narrowing of the cells that make up two
epithelial lining and a slight delay in spermatogenesis, since a smaller amount of cysts
with sperm cells and a great number of cysts with spermatocytes and spermatids were
observed. Thus, we conclude that the neem oil proves detrimental in the morphological
development of the testis of C. claveri.
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Assessment of spermatogenesis and diameter of seminiferous tubules in the lambari
Astyanax fasciatus from contaminated sites in Furnas Reservoir, Grande River, Brazil
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Recent study showed evidence of endocrine disruption in population of A. fasciatus
from the Furnas Reservoir. To verify if this dysfunction affect the spermatogenesis, adult
males of A. fasciatus were captured in January/2011 at five sampling sites, which
receive domestic, industrial and agricultural wastes. Water physicochemical variables
were obtained using a multi-parameter instrument and total phosphorus determined by
the Furnas Hydrobiology laboratory. Testis samples of five mature males of each site
were processed for histology. The diameter of seminiferous tubules and the number of
spermatogenic cysts were evaluated in 15 histological fields randomly-chosen in each
slide. The proportion of the somatic and germ cells was scored using a 441-intersite grid
coupled to light microscope. Dissolved oxygen below 5.0 was obtained in Fama (F) and
pH below 6.0 in Barranco Alto (BA) and F. The phosphorus levels were above those
determined by CONAMA in F and Boa Esperança (BE). Mature fish showed primary (G1)
and secondary (G2) spermatogonia, primary (C1) and secondary (C2) spermatocytes,
spermatids (E), spermatozoa (Z), Sertoli cells (S) and intertubular regions (IR). In BA and
F, sites with agricultural contamination were found the lowest tubular diameter with
increased amounts of C1 and E and reduced amounts of Z, indicating a maturation
delay. In BE and Guapé, sites with strong estrogen contamination from domestic and
industrial dejects, highest tubular diameter and reduced G1 and S suggest inhibition of
spermatogonial renewal and induction of final events of the spermatogenesis and
spermiation, that could interfere with the duration of spermatogenesis.
Ethical approval: CETEA 73/2007
Support: Furnas S.A., FAPEMIG, CAPES-REUNI
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The reproductive biology of spiders is complex. The Loxosceles intermedia is a
venomous spider, widely distributed in southern Brazil. Details on the oogenesis process
are poorly investigated in Loxosceles. The aim of this work was to analyse the phases of
oocyte development at light and scanning electron microscopy level. All procedures
were performed according to Federal University of Paraná commission for studies
involving animal subjects. Four situations were examined: virgin females, females just
after, one week and one month after first copulation. Five females were analyzed for
each situation. Growth of the oocytes is asynchronous. During previtellogenesis the
volume of the oocyte cytoplasm increases, while accumulation of large quantities of
nutritional reserve materials occurs during vitellogenesis. From the initial stages of
previtellogenesis, growing oocytes bulge from the ovary wall into the surrounding
hemocoel cavity, and retain their connection with the ovarian wall by means of oocyte
pedicles formed by somatic cells. Vitellogenesis was characterized by the appearance
of yolk vesicles in the cytoplasm. In virgin and just after the first copulation females
were found previtellogenic (type I to III), vitellogenic (IV to V) and atresic oocytes
(V in regression). The mature oocytes (VI) were found in one week after
the first copulation ovaries but not after one month, where predominated III,IV and
atresic oocytes . Now, we will further analyse the ovaries to verify the reason why the
more mature one month ovary lacks the later stages oocytes. Is oviposition in
preparation? Are the oocytes already in the ovary lumen?
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Kinosternon scorpioides is a freshwater turtle found mainly in the Northern and
Northeastern regions of Brazil. Although considered threatened, this species is
commercially exploited due to the good quality of its meat. Therefore, accurate studies
related to their reproductive biology would provide useful data to help to preserve this
species from extinction. Our objectives were to carefully investigate testis structure and
function in K. scorpioides; particularly the aspects related to the spermatogenic cycle
length and Sertoli cell (SC) and spermatogenic efficiencies. Nine sexually mature turtles
were evaluated and intraperitoneal BrDU injections were administered to estimate the
duration of spermatogenesis. The tubular and intertubular compartments volume
densities were respectively 82.3%±2.2% and 17.7%±2.2%. According to the acrosome
development in spermatids and the overall germ cell associations, ten stages of the
seminiferous epithelium cycle were characterized. Similar to birds, several stages (up-toseven) were observed per seminiferous tubules cross sections. One spermatogenic cycle
and the entire spermatogenic process (based on 4.5 cycles) lasted respectively 11.8±0.2
and 53.1±0.8 days. The SC efficiency (round spermatids per SC) and daily sperm
production per gram of testis were respectively ~27±3 and ~41±6x106. These values are
situated at the upper level when compared to those described for mammals. To our
knowledge, this is the first study to accurately evaluatethe testis function in any
reptilian species. Besides being useful for studies related to comparative reproductive
biology among vertebrates, we expect that our findings will be useful for governmental
programs aiming to preserve Kinosternon scorpioides.
(CEEA/UEMA011/2011).
Keywords: Kinosternon scorpioides, testis structure, spermatogenesis, duration of
spermatogenesis, sperm production, Sertoli cells, preservation
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EXTENUATING EXERCISE INCREASES THE UNK CELLS NUMBER AND DECREASES
EMBRYO VIABILITY IN PREGNANT MOUSE
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Type A spermatogonia distribution in the testis of sexually mature Nile-tilapia
(Oreochromis niloticus)
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Aerobic exercise increases the blood flow to the scrawny muscle reducing this to other
organs affecting embryo oxygenation and nutrition. Here we hypothesized extenuating
exercise as stressor; increasing hypothalamic-pituitary-adrenal axis leading to
glucocorticoids secretion causing complications in pregnancy, as in others mouse stressinduced models. After the local animal handling ethics committee approval SWISS
pregnant mouse were keeping sedentary (group 1), while others (group 2) swimming
from gestation day (gd) 1 to 6 during 60 minutes a day, being the last 20 minutes with a
dumb-bell, weighting 4% of mice weight, tied to their tail. Mice were daily weighed and
at gd6 we have analyzed and collected ovaries and implantation sites (IS). The
implantation rate, embryo viability and loss were evaluated by count the number of IS
and corpus luteus. It was counted uterine Natural Killer cell (uNK) and all data were
statistically analyzed (P<0,05). The extenuating exercise reduced the group 2 weight
without alter implantation rate but increasing the vascularization, IS sizes and uNK
number. The embryo viability decreased in the group 2 (78%) compared to group 1
(100%), confirmed by the embryonic loss (25% and 0% respectively). These suggest
extenuating exercise did not affect the embryo implantation but affect the IS decreasing
embryo viability and increasing the embryo loss. Therefore all results suggested the
extenuating exercise could be useful as a stress model that causes embryo loss during
mouse pregnancy.
Financial support: FAPEMIG, CAPES AND UNIFAL-MG

Nile tilapia (Oreochromis niloticus) is a highly appreciated fish for human consumption
worldwide. Spermatogonial stem cells (SSCs) are the germ stem cells in the testis with
high biotechnological potential. In tilapia, as in most vertebrates, SSCs are a
subpopulation of type A spermatogonia, which is a major part of the stem cell and
transit amplifying pools in the seminiferous epithelium. Our main objective was to study
the distribution patterns of type A spermatogonia in the adult tilapia (n=5) testis.
Unbiased stereological methods were used: Cavalieri method for volume estimation and
Physical dissector for cell number estimation. Absolute numbers of A-spematogonia
associated with specific cyst types (Aund and Adiff) were obtained for three regions in the
longitudinal testis axis (cranial, middle, and caudal), and three regions in the
dorsoventral axis (external/subalbugineal, intermediate, and internal/ductal). Isolated
(Aund) and paired Adiff spermatogonia were uniformly distributed in both the longitudinal
and dorsoventral axes, with a tendency to be more abundant in the caudal region. There
was also a trend of higher isolated (Aund) and paired Adiff numbers in the subalbugineal
region of the dorsoventral axis. Total A-spermatogonial number was significantly higher
(p<0.01) in the subalbugineal region, with Adiff cysts of >4cells representing
approximately two-thirds of A-spermatogonia population in that region. In conclusion,
our preliminary results suggest that there is a preferential location pattern of type A
spermatogonia in the adult tilapia testis, suggesting the presence of active cell gradients
probably involving SSCs and somatic cells (niche) in both the longitudinal and
dorsoventral axes. (CETEA/UFMG/protocol#194/2012).
Financial Support: CNPq and FAPEMIG
Area: Cell Biology and Reproduction
Presenting author E-mail: lrfranca@icb.ufmg.br
Telephone 31-33473920
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Circadian proteins CLOCK and BMAL1 in the chromatoid body, a RNA granule of male
germ cells
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Spermatogenesis is a complex differentiation process that involves genetic and
epigenetic regulation, sophisticated hormonal control, and extensive structural changes
in male germ cells. RNA nuclear and cytoplasmic bodies appear to be critical for the
progress of spermatogenesis. The chromatoid body (CB) is a cytoplasmic organelle
playing an important role in RNA post-transcriptional and translation regulation during
the late steps of germ cell differentiation. The CB is also important for fertility
determination since mutations of genes encoding its components cause infertility by
spermatogenesis arrest. Targeted ablation of the Bmal1 and Clock genes, which encode
central regulators of the circadian clock, also result in defects of spermatogenesis. We
show that the circadian proteins CLOCK and BMAL1 are localized in the CB in a stagespecific manner of germ cells. Both BMAL1 and CLOCK proteins physically interact with
the ATP-dependent DEAD-box RNA helicase MVH (mouse VASA homolog), a hallmark
component of the CB. BMAL1 is differentially expressed during the development of
seminiferous tubules and Bmal1-deficient mice display significant CB morphological
alterations. These findings suggest that both BMAL1 and CLOCK contribute to CB
assembly and physiology, raising questions on the role of the circadian clock in
reproduction and on the molecular function that CLOCK and BMAL1 may have in RNA
metabolism.

In spite of the advance of modern medicine the popular medicine adopting plant as
effective medicine is still very common in poor regions, even in large urban centers. This
work aimed to identify the main plants used for any reproductive disorder by women
living in Alfenas, MG, Brazil urban region. It was undertaken an etnobotanical study
based on interview with questionnaire about woman reproduction related plants.
Questionnaire was applied to 10% of the houses of nine neighborhoods. Our results
(786 questionnaires), showed that 58% of woman used plants as medicine affecting
woman reproductive physiology or by disorders symptoms, being the most frequently as
abortive, emmenagogue, menstrual pain, post-partum cleaning, control of menstrual
flux, control of lactation, contraception and libido increasing. Among the most
commonly cited plants were Artemisia vulgaris, Ruta graveolens, Gossypium herbaceum,
Artemisia absinthium, Melissa officinalis, Coffea arabica, Cassia angustifolia, Baccharis
trimera, Cinnamomum zeylanicum, Luffa operculata, Punica granatum, Pithecolobium
avaremotemo, Zingiber officinale Roscoe, Foeniculum vulgare, Mentha s.p and Peumus
boldus. Most of these plants have important bioactive components as, chalepensin,
phytoestrogens, flavonoids, sennosides, cucurbitacins and diterpens with
pharmacological activity probably related to the popular believed benefit of these
plants. However, the medicinal plant folk knowledge comes from empirical methods,
with great risk to the woman health All the benefits considered by popular medicine
should be quickly confirmed scientifically based on research data to establish both the
true benefit and the potential risk for health.

Institutional Animal Care and Use Committee (IACUC) (IACUC protocol number:
2006/2699).
Financial support: FAPESP (FAPESP process number: 2009/14090-6).

Financial Support: FAPEMIG and UNIFAL-MG
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Fruit bats have been feeding on contaminated fruits from orchards due to destruction of
their natural habitat, which can potentially impact their populations. The purpose of this
study was to analyze the effects of the fungicide tebuconazole on Leydig Cells
morphology in Artibeus lituratus. Bats were divided into four groups: control 1 (animals
fed with fruits for seven days, n=5); control 2 (animals fed with fruit containing adhesive
spreader for seven days, n=5); and treated groups 3 and 4: animals fed fruits with
tebuconazole 1mL/L and adhesive spreader for seven days (n=6) and for 30 days (n=6),
respectively (ethical approval: UFV-02/2012). Bats testis were dissected and fixed to be
processed and enclosed in resin. Histological sections (3μm) were stained with toluidine
blue and 1% sodium borates. The diameter of the nucleus from Leydig cells was
determined (Image Pro-Plus 4.5), and nuclear, cytoplasmic and cellular volumes, as well
as the number of Leydig cell per testis and per gram of testis and the Leydigosomatic
index were calculated. We observed increase in the volume occupied by Leydig cells in
the testis and in the number of these cells per gram of testis after 30 days of exposure
(P<0.05). In conclusion, we assume that the acute exposure to tebuconazole did not
cause changes on Leydig cells morphology. However, the chronic exposure to the low
concentrations we tested, the same indicated by the manufacturer for use in the field,
caused histomorphometric changes on Leydig cells, which could potentially impair their
reproduction activities.
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Triatomines are important insects because they are transmitters of the protozoan
Trypanosoma cruzi, which is an etiologic agent of Chagas disease and the third most
frequent endemic parasitic disease in Latin America. These insects are noted not only
for their medical and sanitary importance, but also because they serve as a model in
cytogenetic studies. They possess holocentric chromosomes, which have diffuse
kinetochores along the length of the chromatid. They also undergo an unusual meiosis,
during which sex chromosome segregation is post-reductional. The number of sex
chromosomes known for males in this subfamily ranges from XY to X1X2X3Y. Thus, the
variations that occur in the diploid set are mainly due to the arrangement of
chromosomes, in which the chromosome number most frequently found is 2n = 22 (20
A + XY). Triatoma melanocephala is a rare species of Hemiptera that belongs to the
Brasiliensis subcomplex. This subcomplex is composed of cryptic species, and the basic
number of chromosomes for triatomines of this subcomplex is to 2n = 22. The goal of
this study was to describe the karyotype of T. melanocephala using the conventional
technique with lacto-aceto orcein. This study reports, for the first time, that the
karyotype of T. melanocephala showed 2n = 20 A + X1X2X3Y, which not coincides with
the modal number of the group. Thus, this study allowed us to describe the karyotype of
the species and, more specifically, to question the current classification of T.
melanocephala in the Brasiliensis subcomplex and to highlight the importance of
cytogenetics in the classification of these organisms.
Financial Support: CAPES, CNPq and FAPESP.
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ARTEMISININ INCREASES UTERINE NATURAL KILLER CELL NUMBER AND CAUSES
EMBRYO LOSS DURING MOUSE PREGNANCY

Felicioni, F., Rodrigues, K. L., Paffaro-Jr, V. A. and Amarante-Paffaro, A. M.
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Malaria is a parasitic disease caused by protozoan of Plasmodium class and transmitted
by mosquito Anopheles sp. During pregnancy, the malaria stimulates the inflammatory
cells and pro-inflammatory cytokines. The artemisinins are antimalarial, but if their use
is safety during pregnancy remains unclear. The uterine Natural Killer cells (uNK) are the
largest leukocyte population from humans and rodents, and their most accepted
function is the secretion of IFN-y leading to dilation of the uterine spiral arteries,
maintaining the decidua and embryo nutrition. The mouse uNK has lectin DBA reactive
N-acetil-D-galactosamine in their granules and plasma membrane. The goal of this study
was to investigate if artemisinin treatment affects the embryo integrity and uNK
behavior. The control group received tween 1% during 6st to 10th gestation day (dg) and
artemisinin treatment group received 7mg/Kg of weight body diluted in tween 1% in
same period. After anesthetized and 4% PFA perfusion at 11th gd, the embryo viability
rate and fetal loss were evaluated and the implantation sites were collected, sectioned
and submitted to DBA lectin cytochemistry and H&E. We quantified the DBA reactive
uNK cells in three mesometrial region areas. Our results showed that artemisinin
treatment decreases embryo viability (73,03%), increases fetal loss (26,97%) and
increases the uNK number. This results obtained in mouse model suggested that
artemisinin treatment could be dangerous to the pregnancy.
Financial support: FAPEMIG, CAPES AND UNIFAL-MG
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Trophoblast giant cells (TGC) are responsible for maternal-fetal interactions during
pregnancy development in mice. The presence of vimentin (VM) was detected, in our
laboratory, in TGC at the yolk sac placenta, but fundamental questions such as in which
embryonic day (E) TGC begins to express VM and what is the involvement of VM in the
chorioallantoic placental TGC have not been addressed yet. The aim of the present
study was to analyze VM expression in TGC by in situ hybridization (ISH) at E6.5-E7.5,
and by immunohistochemistry at E6.5, E7.5, E11.5-E12.5. Samples processed for VM
immunoperoxidase reaction were fixed in buffered formalin 10% and included in
paraffin. The primary polyclonal antibody was a goat antibody to VM. The negative
controls were performed by omitting the primary antibody. For ISH, tissues were fixed in
buffered paraformaldehyde 4% and detection of VM mRNA was processed in cryostat
sections using biotinylated VM oligoprobes. Each hybridization experiment comprised
an antisense probe and both a sense probe and no-probe controls (CEP0346/05;
0297/11). At E7.5 and E11.5-E12.5, TGC expressed VM, but immunolabeling and
hybridization signal were not detected in E6.5 TGC. At E11.5-E12.5, VM expression was
observed at endovascular TGC in the maternal placenta, at the layer of TGC bordering
the junctional zone and the maternal decidua, and in TGC in the labyrinthine zone.
Hence, VM expression in TGC from E7.5 onwards is related to TGC development and
cellular morphological and physiological rearrangement. Thus, VM expression probably
contributes to signal transduction and organization of cytoplasmic organelles.
Financial support: CAPES
Presenting author: Pedro Luiz Andrade Scherholz; plascherholz@ig.com.br; tel:(11)
55764268
Corresponding author: Sima Godosevicius Katz; simagkatz.morf@epm.br; tel:(11)
55764848 - VOIP1105.

D89
Acute effect of the fungicide mancozeb on Leydig cells from the frugivorous bats
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Fruit bats have been constantly feeding on fruits obtained from orchards sprayed with
pesticides, wich offer an alternative source of food, especially in strongly altered areas.
The purpose of this study was to analyze the acute effect of the fungicide mancozeb on
morphophysiology of Leydig cells from the frugivorous bat Artibeus lituratus. Bats were
divided into three groups: control 1 (animals fed with fruits without fungicide and
without adhesive spreader for seven days, n=5); control 2 (animals fed with fruit
containing adhesive spreader for seven days, n=5); and treated: animals fed fruits with
mancozeb 2g/L and adhesive spreader for seven days (n=6) (ethical approval: UFV02/2012). Bats testis were dissected and fixed to be processed and enclosed in resin.
Histological sections (3μm) were stained with toluidine blue and 1% sodium borates.
The diameter of the nucleus from Leydig cells was determined (Image Pro-Plus 4.5), and
nuclear, cytoplasmic and cellular volumes, as well as the number of Leydig cell per testis
and per gram of testis and the Leydigosomatic index were calculated. The results were
compared by Newman-Keuls test (p=0.05). There were no differences between the
means referring to the morphometric parameters of Leydig cells analyzed (P>0.05).
Although studies have been shown testicular changes in rats chronically exposed to
fungicides, we concluded the acute exposure (seven days) to mancozeb was not enough
to interfere with Leydig cells morphometric parameters, showing that concentrations
established for its use in the field, which are the same tested here, have low acute
toxicity.

D90
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Artibeus planirostris is an endemic species of phyllostomid bat from the Neotropical
region. Some studies have indicated that it exhibits seasonal bimodal polyestry;
however, others postulate that it may be able to produce young at any time throughout
the year. Thus, the aim of this study was to evaluate the effect of seasonality on the
testicular and epididymal morphology of this species in southeast Brazil. Sixty mature
male specimens, collected between June 2009 and May 2010, were submitted to
morphometric and immunohistochemical analysis. Our study showed that A. planirostris
presented a continuously active pattern of spermatogenesis throughout the year,
presenting spermatozoa inside its cauda epididymis in all months. Despite this active
pattern, two pronounced peaks of spermatogenic production were observed, one in
September and another in February. Expression of the androgen receptor (AR) and
proliferating cells (PCNA) appeared to synchronize in order to establish these two peaks,
with the months preceding the peaks presenting a greater expression of AR, which
possibly stimulates the increase in PCNA, consequently driving a gradual increase in the
testicular parameters. The results indicate that A. planirostris presents a bimodal
polyestric pattern of reproduction, with two breeding periods that seems to be directly
influenced by the female reproductive cycle and secondarily by the food supply
provided by the environment as a result of high temperatures and rainfall. The control
of this variation seems to be linked directly to the expression of AR in Sertoli cells and to
serum testosterone levels. Financial support: FAPESP and CNPq.
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SENESCENCE AND PROSTATE: FIBROBLASTIC GROWTH FACTORS, ANDROGEN AND
PROLACTIN INTERACTIONS.
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Senescence is one of the main etiological factors responsible for androgen ablation and
is the period of highest incidence of prostate disorders.The objective was to
characterize and to relate the fibroblastic growth factors 2, 7 and 8 (FGF-2, FGF-7 and
FGF-8), androgen receptor (AR) and prolactin receptor (PR) immunoreactivities in both
prostatic stromal and epithelial compartments of elderly rats submitted to hormonal
imbalance.
Ten month old male rats (30 rats) and four month old male rats (10 rats) were divided
into 4 groups: The Senile (SE), the Young (YG), The Castrated (CAS), The
Tamoxifen+Letrozole (TML). The results showed weaker FGF-2, FGF-7 and FGF-8
immunoreactivities in both prostatic compartments in the YG than those found in the SE
group. However, intense FGF-2 immunoreactivity was verified in both prostatic
compartments in the TML in relation to the other groups.
PR and FGF-8
immunoreactivities were more intense in the stromal compartment in the CAS group
than those observed in the other groups. There was differential positive FGF-7 reactivity
in the prostatic stroma only in the TML and CAS groups. Weaker AR immunoreactivity
was observed in the CAS group than that verified in the other groups.
Senescence led to changes in the steroid hormones and FGFs immunoreactivities which
may cause prostatic imbalance epithelium-stroma signaling. The estrogenic ablation led
to increased FGF-2 and FGF-7 reactivities. However, both hormone ablations caused
increased PR and FGF-8 reactivities indicating the supraregulation of these molecules by
hormonal imbalance.

Alterations of chromatin condensation in sperm cells have been associated with fertility
problems. This feature can be modulated by interactions between chromatin and
specific regions of nuclear matrix. The aim of this study was to biochemically
characterize the composition of the nuclear annulus, a component of the sperm nuclear
matrix, and how it associates with chromatin. Samples of bovine semen were treated
with Triton X-100 and dithiothreitol. By means of ultracentrifugation on sucrose and
cesium chloride gradients annuli were isolated along with dispersed fibrillar material.
Isolated material was smeared onto histological slides followed by staining with xylidine
ponceau to identify protein components, PAS (periodic acid-Schiff) to identify
carbohydrate moieties on proteins, and toluidine blue pH 4.0 to evidence DNA. The
slides were analyzed by light microscopy. Purified samples were also subjected to SDSPAGE before and after treatment with DNAse. The nuclear annuli were stained by three
methods, demonstrating that it is a glycoproteic structure containing portions of DNA
attached on it, which are continuous with the rest of chromatin. Analysis of the SDSPAGE showed that treatment with DNAse fragmented the annuli in smaller subunits,
evidencing that DNA may contribute to the maintenance and stability of its structure.
We believe that this attachment is dependent on the presence of nuclear matrix
attachment regions (MARs), which may have an important role in gene regulation in the
early embryonic development.
Financial support: CNPq and FAPEMIG
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Our recent studies have demonstrated impairment on mice spermatogenesis by sodium
arsenite1. This study aims to characterize possible recovery of sperm morphology and
functional parameters. Male mice, seven-weeks-old housed in standard laboratory
conditions were assigned as follows: one group received daily 7.5 mg/kg bw in drinking
water during one week, and kept for 35 days under normal conditions. Controls were
also considered. After sacrifice, the right side epididymis from all groups was disrupted
on modified Tyrode medium for the release of sperm cells. Some aliquots were used to
evaluate DNA fragmentation by terminal deoxynucleotidyl transferase (TdT)-mediated
dUTP nick end labelling (TUNEL); and chromatin condensation by Sperm Chromatin
Structure Assay (SCSA). Other samples of sperm suspension were fixed in 2.5%
glutaraldehyde and 2% osmium tetroxide, and processed for ultrastructural studies
using a Hitachi Transmission Electron Microscope at 100Kv.
Experiments were conducted according to institutional guidelines for ethics in animal
experimentation (Rule number 86/609/CEE- 24/11/92).
After one spermatogenic cycle the TUNEL assay evidenced a substantial increase in the
percentage of cells with damaged DNA on sodium arsenite exposed mice (control–
3,12%); and high values of DNA fragmentation index revealing abnormal chromatin
structure. Several changes were noted at ultrastructural level, namely irregular pattern
of chromatin, and altered acrosome. Altogether, these lesions points for a failure of
recovery and highlights the importance of several molecular approaches in the future.
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Diabetic hyperglycemia is known to cause an imbalance between endogenous
antioxidant defense and production of reactive oxygen species. Oxidative stress causes
various damages to male reproductive system. Supplementation with antioxidant
nutrients has been shown to be protective against such damages. Brazil nut is a potent
antioxidant food, due to its large amount of selenium. We aimed to characterize the
reproductive parameters of diabetic rats and evaluate the protective effects of selenium
in Brazil nut extract and as sodium selenite. Six groups (n = 8/ group) were used:
diabetic (control, treated with nut extract or sodium selenite) and non diabetic groups
(control, treated with nut extract or sodium selenite). To induce diabetes, 65mg/kg of
Streptozotocin was intravenously injected, while the control was injected with citrate
buffer. Groups receiving Brazil nut extract or aqueous solution of sodium selenite (both
with selenium concentration of 0,112 ng/g) were treated with a daily oral dose for 56
days. The control group received daily doses of water. There were significant differences
(p< 0,05) between the diabetes and the control group in the body mass gain,
reproductive organs weight (epididymis, ventral prostate and seminal vesicles), sperm
morphology and daily sperm production. Treatments with Brazil nut extract and sodium
selenite were able to significantly improve the daily sperm production (p< 0,01 and p<
0,05 respectively)Oxidative stress from hyperglycemia may have led to the observed
changes. Selenium, in both forms, may have attenuated the damages, improving sperm
production, possibly by its antioxidant properties.
Ethical approval: CEP 0603/11. - Financial support: CAPES/Reuni
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Many studies have described the alterations in the testis and epididymis during the
aging in hamsters and brown Norway rats, but little is known about changes taking place
in these organs in aged Wistar rats. H. tomentosa is one of the most famous
aphrodisiacs in the Middle-West Brazil. Stimulant and aphrodisiac properties have been
attributed to this plant. The aim of this study was evaluate daily sperm production
(DSP), epididymal sperm reserves and sperm transit time (TT) of adult and old Wistar
rats and to investigate the effect of H. tomentosa in the old rats. Three groups were
established: adult control (3 months), aged control (18 months) and aged H. tomentosa
(Ht-18 months). The control groups received water and 18Ht group received H.
tomentosa infusion (104 mg/kg) orally for 70 days. Testis and epidydimis weight and
gonadosomatic index reduced with the aging. The number of sperm per gram of testis
and the DSP reduced significantly in the aged control group. The number of caput/
corpus and cauda epididymal sperm did not change with the aging. However, the
caput/corpus and the cauda TT increased significantly in the aged control rats. The plant
did not cause any improvement in the parameters analyzed in the aged Ht group. This
preliminary study suggests that H. tomentosa infusion was incapable to improve the
parameters studied in aged rats, although in others studies H. tomentosa infusion
increase the testosterone production and the spermatogonia mitosis, thus increasing
the spermatogenic yield in adult rats.
Ethical Approval 2177-1.
Financial support FAPESP and CAPES.
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Prostatic microenvironment in the senescence resembles cancer-associated reactive
stroma with stimulated angiogenesis. The aim herewith was to characterize prostatic
stroma in elderly mice submitted to anti-angiogenic therapy in comparison with stromal
molecular features in TRAMP mice lesions. Control groups received subcutaneous saline
injections: Young (YNG), Prostatic Intraepithelial Neoplasia (PIN) and Cancer (PC)
controls (18-week-old FVB, 8 and 18-week-old TRAMP mice, respectively). Experimental
groups (52-week-old FVB mice) were: Senile (SEN): same treatment as controls; SU5416
(SU): intraperitoneal SU5416 injections; TNP-470 (TNP): subcutaneous TNP-470
injections; SU5416 + TNP-470 (ST): same treatments as SU and TNP groups. After 21
days, dorsolateral prostate was collected for light microscopy and immunohistochemical
analyses. Senescence was associated with prostatitis and proliferative lesions such as
PIN and well-differentiated adenocarcinoma, similarly to changes in TRAMP mice,
whereas anti-angiogenic therapy led to reduction of these alterations. VEGF, endostatin,
TGF-beta and IGFR-1 showed intensified immunolabelling in the senescence. However,
only VEGF and IGFR-1 were increased in TRAMP mice lesions. Angiogenesis inhibition,
especially in the ST group, led to reduced VEGF and TGF-beta, but not IGFR-1,
reactivities. Thus, senescence predisposes to prostatic malignancies, considering the
morphological similarity with PIN and PC groups, as well as the activation of molecules
involved in stromal reaction during this life period, such as TGF-beta, whose role as an
initial activator of reactive stroma was suggested. Anti-angiogenic therapy was effective,
leading to morphological and molecular recovery. However, it demands further analysis,
considering the maintenance of IGFR-1 activation. (Ethical approval: Unicamp nº2386-1.
Financial support: Fapesp nº2010/51112-5 and nº2011/01968-3).
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Di-n-butyl-phthalate (DBP) is widely used as a plasticizer in many products including
medical devices, flexible plastics and some cosmetic formulations. In view of the world
problem related to the plastics dispersion, this study aims to evaluate the carcinogenic
potential of DBP on the prostate of rats. Dams were divided into 4 groups: 2 treated:
n=16/group (TDBP100/100mg/kg and TDBP500/500mg/kg) and 2 controls: n=8/group
(CN and CMNU). TDBP groups were exposed from GD15 (gestation day) to PND21
(postnatal day). Anogenital distance was measured in newborn animals. After weaning,
TDBP and CMNU groups received a single dose of MNU (50mg/kg,i.p.). After MNU,
testosterone cipionate (2mg/kg) was administrated weekly. Half of the TDBP animals
(n=8/group) received DBP weekly after weaning until the DPN180 (TDBP100+ and
TDBP500+), while others were maintained for the same period without treatment
(TDBP100- and TDBP500-). In DPN180 the animals were killed and blood was collected.
Ventral prostate was weighed and prostatic fragments were frozen and processed for
structural analysis. Sterereology for tissue components and AR (androgen receptor)
immunoreactivity (IHC/Blot) were analyzed. Anogenital distance was lower in TDBP500
newborn animals. Body and prostate weight did not differ among the groups in DPN180.
Testosterone levels were similar among the groups. Epithelial compartment was higher
in TDBP100- and TDBP500-; while luminal compartment was lower only in TDBP500-,
compared to CN group. AR immunoreactivity was higher in TDBP100(+/-) groups. Our
data suggested that DBP in low doses altered AR expression and gestational exposition
was sufficient to modify the prostatic microenvironment in adult rats.
Support:FAPESP(2010/01143-1;2011/10105-9).
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Senescence is the life period in which occur important changes in the male reproductive
system. The aim herewith was to determine the androgen receptor (AR), vascular
endothelial growth factor (VEGF), and endostatin reactivity features in senescence,
following the antiangiogenic therapies by means of direct and indirect inhibitors,
SU5416 and TNP-470, respectively. FVB mice were divided into control groups which
received subcutaneous saline injections: Young group (YNG); Senile group (SEN); (18week-old FVB, 52- week-old respectively) and experimental groups; SU5416 group (SU):
6mg/Kg SU5416 (intraperitoneal); TNP-470 (TNP): 15mg/Kg TNP-470 (s.c.); SU5416 +
TNP-470 (ST): same treatments as SU and TNP groups. After 21 days, ventral prostate
was collected for light microscopy and imunnohistochemical analyses. The results
showed different structural and molecular changes in the prostatic microenvironment in
the senescence, such as atrophy, inflammation and proliferative lesions, whereas antiangiogenic therapy led to reduction of these alterations. VEGF immunolabelling was
intensified in the senescence and endostatin moderated reactivity was observed. In
contrast, weak AR immunoreactivity was found. Angiogenesis inhibition reduced the
VEGF reactivity, especially in ST group. However, a tendency of increase in the
Endostatin and AR imunnoreactivities were verified in all groups treated with
antiangiogenic drugs. Senescence led to harmful structural damages in prostatic causing
imbalance of epithelium-stroma signaling. The antiangiogenic therapies were effective
and the imbalance between pro-angiogenic and antiangiogenic factors indicated
angiogenesis process activation. Nevertheless, the antiangiogenic therapy helped to
restore a healthy tissue. In addition, the AR could be involved in the balance of
angiogenesis. (Ethical approval: 2391-1/Financial support: Fapesp-2011/03116-4)
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CHARACTERISTICS OF INTERACTION BETWEEN ESTROGEN AND PROGESTERONE ON THE
GERBIL PROSTATE

Di(n-butyl) phthalate (DBP) acts as an antiandrogen by altering the androgen-dependent
or independent signaling pathways during male reproductive development. The aim of
this study was to evaluate the carcinogenic potential of DBP on the prostate of rats.
Dams were divided into 4 groups: 2 treated: n = 16/group (TDBP100/100mg/kg and
TDBP500/500mg/kg) and 2 controls: n=8/group (CN and CMNU). TDBP groups were
exposed from GD15 (gestation day) to PND21 (postnatal day), while control groups
receive the vehicle. After weaning, males were separated and, TDBP and CMNU groups
received a single dose of MNU (50mg/kg,i.p.), a carcinogen, in the sixth postnatal week.
After MNU, testosterone cipionate (2mg/kg) was administrated weekly. Half of the TDBP
animals (n=8/group) received DBP weekly after weaning until the DPN180 (TDBP100+
and TDBP500+), while others were maintained for the same period without treatment
(TDBP100- and TDBP500-). In DPN180 the animals were killed and ventral and
dorsolateral prostatic fragments were frozen and processed for structural analysis.
Histopathological analyze was performed and the incidence of lesions was estimated.
Proliferation Index was measured by Ki67 immunoreactivity. MAPK(Erk1/2) and AKT
proteins were investigated by Western Blotting. Proliferation index was higher in
TDBP100+. There were increases in the incidence of inflammation and
hyperplasia/dysplasia in TDBP groups, mainly in dorsolateral prostate. PIA (Proliferative
Inflammatory Atrophy) and adenocarcinoma were more frequent in TDBP500 groups.
MAPK expression was higher in the TDBP100+, while AKT(Erk1/2) was similar among the
groups. These results suggest a possible harmful effect of DBP in the prostate
carcinogenesis. Support:(FAPESP: 2010/01143-1; 2011/06633-0)

The aim of this study was evaluate a possible regulation of the prostate by progesterone
(P4), with or without estrogen (E2) addition. For this purpose, surgical castration was
performed in gerbils (Meriones unguiculatus) on puberty period (45 days). After
adulthood (90 days), some of the castrated animals were sacrificed, forming the control
group (CaC), while others were treated with subcutaneous doses (1 mg/kg b.w.) of P4
(PCa) and E2 plus P4 (PECa), during 14 days. For the intact control group (NC) noncastrated adult gerbils were used. The Orchiectomy at early pubertal age was very
efficient, leading to a significant glandular reduction. The CaC animals showed a gland
with atrophied alveoli, low epithelium and little secretory activity. Furthermore, there
was a decreased expression of androgen (AR) and estrogen receptor (ER) alpha. In the
same group, was not observed changes at proliferation and apoptosis. In PCa group,
glandular epithelium became hyperplastic and hypertrophic, although the alveolar
volume has not changed. In addition, there was a significant recovery of secretory
activity and increase AR and ER (alpha and beta) positive cells. In PECa group the E2 and
P4 unleashed an even more marked hypertrophy of the secretory cells, without the
presence of hyperplasia. When compared with PCa group, the ER cells and secretory
capacity is the same, there is however an increased cellular proliferation and apoptosis.
Thus, it is reasonable to say that the P4 is a potential regulator of prostatic
morphophysiology, showing anabolic characteristics modulated by E2.
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INFUSION AND EXTRACT OF ARTEMISIA VULGARIS IMPAIR MOUSE PREGNANCY

Felicioni, F., Kimar, P. S. P., Paffaro-Jr, V. A. and Amarante-Paffaro, A. M.
Integrative Animal Biology Laboratory. Department for Cell, Tissue and developmental
Biology. Biomedical Sciences Institute. UNIFAL-MG, Alfenas Minas Gerais Brazil.

The medicinal plants usage as abortifacient and emmenagogue is a very common
practice. The aim of our study was to investigate the effects of infusion and
hydroalcoholic extract of wormwood (Artemisia vulgaris) during the early period of
mouse pregnancy. Extract was done by crush plant aerial parts, percolates with 70%
ethanol and lyophilize. Virgin females (SWISS) were mated with males and the day of
vaginal plug observation was the first day of pregnancy (dop). Animals received
artemisia extract (1000 mg/kg) during 1st to 3rd dop orally and the control group
received distilled water. For infusion treatment, female mice received gavage at a dose
of 10 L/G, in the same days. In the 11th dop, after cervical dislocation, the animals were
laparotomized and had their uterine horns and ovaries collected for counting the
corpora Lutea, sites in embryonic development and number of bleeding. The biological
material collected was fixed by 4% paraformaldehyde, included in paraffin. Sections of
5-7 micrometers were obtained by microtome, stained with hematoxylin and eosin (HE)
and analyzed by light microscopy. The groups were analyzed by ANOVA followed by
post-Newman-Keuls test with P<0,01 considered significant. Treatment with Artemisia
vulgaris extract reduces the implantation rate in 23,6% and the infusion treatment
reduces in 33,5%. In the other hand, the extract effects was more effective in embryo
lost cause bleeding, death and embryo reabsorption while the infusion only cause a low
bleeding. This results signaling that these plant could be very dangerous for pregnant
women and it must be avoid.
Supported by FAPEMIG, CNPq and UNIFAL-MG.
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Effect of Punica granatum hidroalcoholic extract in mice
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In an ethnobotanical survey made in Alfenas region showed that Punica granatum
(pormegranate) was cited as abortifacient and/or emmenagogue. In the academicals
literatures nothing was descover that supporting this practice. Because it, the aim os
this work was investigated the action of hidroalcoholic extract of this plant during initial
pregnancy.
Swiss female mice were mated with males and fist day os pregnancy (dop) was
considered the day of vaginal plug presence was observed. The pregnant females were
treated by gavage with 100, 300 or 1000 mg/kg of Punica granatum extract in 1st to 3 rd
dop and animals were scrificed at 8th, 11th or 15th dop. The implantation rate (I) was
calculated comparing the number of corpora Lutea, observed under stereomicroscope,
with total implantation sites. The results were analyzed with the aid of BioEstat 5.0 by
nonparametric test, Test T, with a statistical significance as p<0.05. The data do not
satisfy the pre-assumptions of ANOVA.
The ovaries, uteri, implantation sites, embryos and placentas were observed
macroscopically and processed for routine histological analysis for search of potential
changes. We can observe that the pomegranate extract does not interfere in the
embryos implantation (I=0.92, p>0.05), however, can cause changes such as hemorrage
(M=0.26, p<0.0.5) and resorption (M=0.16, p<0.05)) during pregnancy significantly
reducing the number of offspring.
Due to the great analogy of the developing embryo and placenta of rodents and humans
can note that the consumption of this plant species should not be done by pregnant
women.
Sources of research support: FAPEMIG and UNIFAL-MG
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Contraceptive potential of subchronic ethanolic extract of Maytenus ilicifolia Mart. ex
Reissek. in female Wistar rats
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MORPHOLOGICAL ASPECTS OF THE INITIAL STAGES OF Toxoplasma gondii INVASION IN
THE HUMAN CHORIONIC VILLI

Silvane Souza Roman1, Carla Giane Loss1, Assis Ecker1, Bruna Claudia Coppe1, Taís Regina
Fiorentin1, Arno Ernesto Hofmann Junior1
1
Universidade Regional Integrada do Alto Uruguai e das Missões-Campus de Erechim.
Departamento de Ciencias da Saude/ Curso de Farmácia. Av. Sete de Setembro, 1621.
Centro. CEP 99700 000. Erechim, RS. Email: roman@uri.com.br

Sara Hissae Hiraiwa1, Letícia de Souza Castro Filice1, Breno Costa Landim1, Priscila Silva
Franco1, Eloisa Amália Vieira Ferro1, Juliana Gonzaga de Oliveira1.
1
Laboratório de Imunofisiologia da Reprodução, Instituto de Ciências Biomédicas,
Departamento de Histologia. Universidade Federal de Uberlândia, Uberlândia - Minas
Gerais, Brasil.
Presenting author: sara_hiraiwa@hotmail.com, Adress: Avenida Terezina n° 2049,
Umuarama, CEP: 30405-324, Uberlândia – Minas Gerais, Telefone: (34) 9944 3516
Corresponding author: julianago@icbim.ufu.br, Adress: Avenida dos Ferreiras, n° 475.
Jardim Califórnia. CEP: 38406316, Uberlândia – Minas Gerais. Telefone: (34) 9141 7698
Mailing address of other authors: Av. Pará, 1720 – Umuarama, Universidade Federal de
Uberlândia, CEP 38405-320, Uberlândia - Minas Gerais, Brasil

This study verified the effect of ethanolic extract of Maytenus ilicifolia at dose of 1360
mg/kg/day on fertility, and serum hormone levels in rats. It was approved by the
Committee of Ethics in Research URI-Erechim under registration number 041/PIA/08.
Sixteen animals were divided into control group (CG), which received distilled water,
and experimental group (EG) treated once a day for three estrous cycle (15 days) with
extract by oral route. During this period, colpocytological examinations were performed.
Afterwards, all animals were euthanized, and samples of ovaries, uteri and vaginas were
removed, weighed and processed for histological evaluations. The uterotrophic effect
was calculated. Plasmatic levels of estradiol and progesterone of sixteen animals in
estrus phase were determined. ANOVA and Kruskal Wallis tests were used for statistical
analyses. Colpocytologic examinations showed the animals of EG presented higher
incidence of estrus phase in comparison with CG, suggesting the development of
anestrous cycle. It was observed in animals-treated a significant reduction in uterus and
ovarius weight associated with statistic reduction in the thickness of endometrial
epithelium and decrease in the number of mature ovarian follicles when compared to
CG. Significant decrease in levels of circulating estrogen and progesterone was seen in
animals-treated, which suggests the extract affected the modifications in uterine
environment and ovarian follicles maturation as secondary consequence of this
hormonal alteration. Maytenus ilicifolia interfere in fertility, demonstrating its
contraceptive potential in female rats. Thus, it should not be consumed if conception is
intended.
Key words: rats; estrous cycle; contraception; Maytenus ilicifolia; uterotrophic
Financial support: PIIC/URI

Toxoplasma gondii is an obligatory intracellular parasite which causes toxoplamosis. It is
one of the few protozoan able to cross the placental barrier, causing congenital
toxoplasmosis, resulting in sequelea to the fetus. The infeccious process starts with the
interaction between the parasite and the chorionic villi. For a successful infection, the
parasite must cross the barrier formed by trophoblast, fetal connective tissue, fetal
endothelium and basal lamina. Here, we examined the chorionic villi of the full-term
placenta infected in vitro with T. gondii with emphasis on the tissue morphology and the
basal lamina integrity. The villi were infected with tachyzoite for two days. Non infected
villi were used as negative control. After interaction, the samples was fixed with 4%
paraformaldehyde and stained by Periodic-acid-Schiff to (PAS) for detection and analysis
of the basal lamina. Infected and non- infected tissue were fixed with modified
Karnovsky’s and analyzed by transmission electron microscopy to analysis
morphological aspects. Immunohistochemical reaction was realized to detect the
parasite. The infected villi have shown integrity of the basal lamina, as like the villi used
as negative control. On the other hand, the infected tissue has shown its morphology
very modified compared to the negative control, specially the syncytiotrophoblast and
connective tissue. In conclusion, placental barrier destruction favors the infectious
process by the parasite, even if the basal lamina apparently keeps intact.
Project approved by the Ethics in Research with humans (n° 063/11)
Financial support: UFU, FAPEMIG e CNPq

156

D105
Antiangiogenic therapy and stem cell reactivity of the transgenic adenocarcinoma of
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The antiangiogenic therapy is a form of prostatic cancer treatment and the prostatic
stem cell could be involved in the genesis and progression of prostatic lesions. Thus, the
aim of this work was to characterize the effects of the antiangiogenic therapies on the
reactivity of the prostatic stem cell of transgenic adenocarcinoma in the dorsolateral
prostate of mice (TRAMP). Twenty–four male mice (FVB and TRAMP) were divided into
groups; The Control and the Tramp groups received 5mL/Kg physiological solution
(0.9%), The Tramp/SU5416 group received 6mg/Kg SU5416 and the Tramp/TNP470
group received 15mg/Kg TNP470 for 30 days. The dorsolateral prostate was submitted
to structural and immunological analysis for CD44, p63, C-MYC, VEGF. The Tramp group
showed a moderately differentiated prostate cancer of cribriform type and
undifferentiated adenocarcinoma. The groups treated with antiangiogenic drugs did not
present undifferentiated cancer. The tramp group showed CD44, P63, C-myc +, and
intense VEGF reactivity. The mice treated with antiangiogenic treatment showed weak
reactivity to each one of the stem cell biomarkers and to the VEGF molecule. Thus, it
could be concluded that the antiangiogenic treatment was efficient not only with
antiangiogenic drugs with direct action but also with indirect ones, leading to the
interruption of prostatic adenocarcinoma progress. The absence of the C-MYC in the
mice submitted to antiangiogenic treatment indicated non-malignancy in the prostatic
tissue. The antiangiogenic treatment led to the diminishing of the stem cell biomarkers
suggesting the involvement of the stem cell in undifferentiated prostatic
adenocarcinoma. Supported by: Fapesp 2010/51112-5.
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EFFECT OF SYZYGIUM CUMINI HIDROALCOHOLIC EXTRACT IN MICE PREGNANCY
1
Rodolfo Cabral Marcelino*.,1Wesley Fernandes Fonseca, 1Valdemar Antônio Paffaro
Júnior, 1Andréa Mollica do Amarante Paffaro
1 Integrative Animal Biology Laboratory -LABAint.. Department for Cell, Tissue and
developmental Biology Institute.of Biomedical Sciences. UNIFAL-MG, 37130-000.,.
Alfenas Minas Gerais Brazil. *rodolfo_cabralcm@hotmail.com- (35) 32991300.

D107
Determination of (AG ↓ CT) sequences in T. tibiamaculata through restriction
endonuclease AluI
Nayara Fernanda da Costa Castro¹, Adauto de Oliveira Borgueti¹, Rosana Silistino-Souza¹,
Larissa Centurion Gandolphi¹, Maria Tercília Vilela de Azeredo-Oliveira¹
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Members of the subfamily Triatominae, family Reduviidae, comprise a large number of
insect species of which some are vectors of Trypanosoma cruzi, the causative agent of
Chagas disease. In addition, they are excellent models for cytogenetics studies due to
the presence of different meiotic mechanisms with holocentric chromosomes. The aim
of this study was to analyze the sequences of basis (AG ↓ CT) in the species Triatoma
tibiamaculata through a enzyme of restriction endonuclease Alu I with the purpose of to
supply a longitudinal characterization of those chromosomes. For that procedure, 1 µl of
restriction endonuclease was added into a 9 µl plug solution and diluted in 80 µl of
water mili-Q. From this solution, 30 µl were applied on the plate previously treated and
incubated for 12 hours in a humid chamber at 37 ºC. As a result, it was verified that the
species T. tibiamaculata showed only one heteropycnotic corpuscule with telomeric
markings in spermatogonial metaphase. In metaphase I, interstitial markings were
observed in the autosomes and in the sexual chromosome, markings (light). However, in
metaphase II, the autosomes presented interstitial and telomeric markings, while in the
sexual chromosome the markings were not evident. This study, in combination with
other methodologies, is a useful tool in conflict resolution and evolutionary taxonomic
order.
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Analysis with restriction endonuclease HaeIII in Triatominae (Heteroptera,
Reduviidae)
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The Jambolana are widely used in South of Brazil as antiglycemic by type 2
diabetics. The pregnancy can often lead to glycemic alterations and the use of this plant
during pregnancy were not studied. The aim of this study was to investigate the effect
of the Syzygium cumini hydroalcoholic extract to the uterus homeostasis and in the
litter size. Aerial parts of the plant have been crushed, sieved and percolated with 70%
ethanol (100 mg/L). The obtained solution was brought to removal of alcohol to a routeevaporator then lyophilized and stored. Female SWISS mice were mated with congenic
male and the day that vaginal plug was observed it was called the first day of pregnancy
(dop). Five experimental groups were set up receiving Jambolana extract
treatment (1000 mg/kg). It was possible to observe an ant-implantacional effect in 1st4th dop treated-animals in which 90% of these showed no implantation
sites, hemorrhage, corpus luteum or resorptions. In the 4th-7th dop and 7th-10th dop
treated-animals there were non-morphological and histological changes but was
observed a reduced number of offspring compared to control group. We can conclude
that the jambolana hydroalcoholic extract has an anti-implantation effect which suggest
this extract could changes blastocyst maturation or endometrious receptors. This mouse
model study shows that Jambolana could have anti-implantational and abortifacient
effects in woman.
Supported by CNPq, FAPEMIG and Unifal-MG.
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The bugs are bloodsucking insects of great importance that are not limited to medical
and health issue. In cytogenetic terms, are of peculiar, since they have different
mechanisms of meiosis in holocentric chromosomes, characterized by the presence of a
diffuse centromere or not located, and an unusual formation in meiosis, where
segregation of sex chromosomes is post-reductional. In phylogenetic terms, present
major taxonomic conflict since the current classification is based on morphological
parameters. The aim of this study was to analyze, through the restriction endonuclease
Hae III, with cleavage activity sequences (GG ↓ CC), the species Triatoma platensis and
Triatoma tibiamaculata to provide a longitudinal characterization of these
chromosomes. To this were added 1 µl of restriction enzyme in 9 μ l of buffer solution
and diluted in µl of 80 milli-Q water. This solution was applied on the blade 30 µl
previously treated and incubated for 12 hours in a moist chamber for 37 ° C. T.
tibiamaculata chromosomes were observed with markings telomerics
in
spermatogonial metaphases. Some autosomes marked interstitial markings. T. platensis
was observed with metaphase spermatogonium telomeric tags in some chromosomes,
forming chromocenter, and interstitial soft bands. In metaphase I and II was observed
heteropycnotic a chromosome and the other with interstitial bands. Regarding
corpuscles heteropycnotic T. tibiamaculata showed one corpuscle and T. platensis
showed a larger and others smaller. This study, in combination with other
methodologies, is a useful tool in conflict resolution and evolutionary taxonomic order.
Financial Support: CNPq and FAPESP.
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Background: Spermatogenesis depends on a special architecture of Sertoli cells, germ
cells and basal membrane that allows appropriate contact. To reproduce the whole
spermatogenic process in vitro continues to be a challenge.
Aims: Our aim was to develop a co-culture that allows proliferation and differentiation
of germ cells and to determine the role of extracellular matrix.
Methods: Testis from 7-day old Wistar rats were enzymatically dispersed and cultured
for 8 days, in the absence or presence of FBS, on 60 mm dishes covered with: a) a thin
layer of Matrigel (1:8 dilution); b) a thin layer of Matrigel (1:8 dilution), pre-incubated
for 20 h with serum-free medium to remove diffusible components; or c) 0,2% gelatin.
Differentiation of germ cells was analyzed by: 1) confocal microscopy of cultures
transfected or not with a GFP plasmid; 2) flow cytometry, after staining with propidium
iodide, and anti-vimentin antibody to distinguish somatic from germ cells; 3)
immunocytochemistry with markers for undifferentiated (PLZF) and differentiated (cKIT) pre-meiotic, meiotic (SCP3), and post-meiotic (Acrosin and Odf2) germ cells.
Results: Pre-meiotic, meiotic and post-meiotic germ cells were detected after 7 days in
culture on the three matrices, even in the absence of FBS. GFP overexpressing elongated
spermatids were detected by culture day 5. Based on DNA content, flow cytometry
identified four populations (HC, 1C, 2C and 4C) in the three matrices. Gelatin reduced
the total cell number, mainly 2C and 4C, and drastically reduced Sertoli cells. Matrigel
extraction decreased the HC and 1C populations.
Conclusions: Matrix components more than media supplementation seem to play a
critical role for germ cell differentiation. Further in vitro studies about the role of
hormonal supplementation should consider the matrix influence.
Ethical approval and funding support: CEP 0937/10 and FAPESP 2010/10341-1
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The study aims to determine the possible behavioral changes after treatment with the
hydroalcoholic extract of Cassia angustifolia provided during embryo implantation in
order to observe their possible effects on maternal behavior. We have analyzed
parameters of anxiety and object recognition memory, and relate these results to those
obtained using the same behavioral studies performed in pregnant mice not subjected
to treatment. Twenty pregnant mice SWISS females were divided into two groups:
embryo implantation period (4th to 7th ddg) and control. The hydroalcoholic extract of
Senna was administered by gavage at a dose of 1000 mg / kg in the experimental group
and these mice were submitted to the plus maze and memory tests at 11th ddg. Animals
treated showed a reduction in the arm exploratory capacity in the plus maze compared
to the control animals. Moreover, the arms retention rates also indicate that the treated
animals has anxiety-related behavioral alterations, as the increasing of the time in
closed arms concomitant to the decreasing of the open arms time. These indicating the
anxiogenic action of the Senna extract. We have also identified a decreasing in the
ability of global exploration and a reduction of harvesting capacity that suggest the
drowsiness and apathy behavior that are usually related to the sickness behavior. This
behavioral study shows clearly that Senna causes behavioral changes in parameters
related to anxiety and memory during the implantation period of mouse pregnancy.
Financial Support: FAPEMIG and UNIFAL-MG
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The coatis (Nasua nasua Linnaeus) are the most frequent carnivores of the South
America. However, there are few works approaching the morphophisiology of these
animals. Thus, the aim of this study was to evaluate the lower urogenital tract of adult
female coati (IBAMA license 98/2011). To this, urethra and vagina were collected,
processed and submitted to hematoxylin-eosin, Gömöri’s reticulin, P.A.S. and
picrossirius-hematoxylin cytochemical techniques. We observed that both urethra and
vagina are involved by the same submucosal and muscle layer, forming a single tube.
The urethral mucosa showed paraurethral Skene’s glands and larger vascular channels,
which are similarly with the male corpus spongiosum. This glands have ducts which
open inside urethral lumen and are formed by a pseudostratified epithelium that secrets
a PSA-positive liquid. The stromal compartment is rich in collagen fibers I and II. The
unusual presence of corpus spongiosum in female urethra was already described for
Spotted Hyena and is related with the masculinization of the reproductive tract in the
female of this specie. The occurrence of paraurethral glands (female prostate) is
common in rodent female and also in women, but has not been described for the
female coatis. Several morphological characteristics such as a pseudostratified
epithelium with a continued basal cells layer and ductal branching restricted to the
submucosa layer, showed a high similarity of these glands with the human female
prostate. Therefore, the discovery of the prostate in the female coatis may contribute
for our better understanding of the evolutionary function of this gland for the
reproductive process. Financial support: CAPES, CNPq, FAPEG.
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Histological description of the oogenesis of Hypostomus francisci (Lütken, 1874)
(Siluriformes, Loricariidae) captured in the Itapecerica River, Divinópolis, MG, Brazil.
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Background The genus Hypostomus loricariid is considered one of the most complex of
Neotropical ichthyofauna and have a high economic potential. However, studies on the
oogenesis of Hypostomus are still poorly described.
Aims This work aims to describe the oogenesis of Hypostomus francisci captured in the
Itapecerica River, Divinópolis, MG, Brazil
Methods Ovary fragments were fixed in Bouin, embedded in paraffin, sectioned and
stained with HE or submitted to PAS and AB at pH 2.5 histochemical.
Results Ovaries of H. francisci were surrounded by the albuginea tunica that emitted
septa to the interior of the organ forming ovigerous lamellae. Theses lamellae oogenesis
showed oogonia, arranged in nests, with vesiculous nucleus, single nucleoli and scarce
cytoplasm. Initial (O1) and advanced (O2) perinucleolar oocytes presented vesicular
nucleus with one or more nucleoli near the nuclear envelope and highly basophilic
ooplasm. The O2 was characterized also by the presence of the Balbiani body in the
ooplasm. Single layer of squamous follicular cells and thin theca were identified around
O1 and O2. Previtellogenic oocytes (O3) showed vesicular nucleus and weakly basophilic
ooplasm with AB-positive cortical alveoli at the peripheral ooplasm, PAS-positive zona
pellucida and single layer of cuboidal follicular cells. Vitellogenic oocytes (O4) showed
central or eccentric nucleus, acidophilic yolk globules and AB-positive cortical alveoli in
the cytoplasm. Prismatic follicular cells showed PAS-positive cytoplasm.
Conclusion Oogenesis of H. francisci showed five cell lines, where O3 and O4 presented
sulfated and carboxylated glycoconjugates in the cortical alveoli and neutral
glycoproteins in the zona pellucida.
Information on ethical approval This work was approved by ethics committee, protocol
Nº 49/2010 CEPEA/UFSJ.
Funding support: FAPEMIG (APQ 00837/09; PIBIC/UFSJ) CNPq (Processo 482826/2010)
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Study of spermatogenesis of Triatoma juazeirensis (Hemiptera, Reduviidae)
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Azeredo Oliveira1
1

Instituto de Biociências, Letras e Ciências Exatas (IBILCE), Departamento de Biologia,
Universidade Estadual Paulista – UNESP.

A century after the discovery of Chagas disease, this pathology is still one of the world’s
biggest health problems, causing more deaths in Americas than any other parasitic
disease. This illness is caused by the protozoan Trypanosoma cruzi, and it is largely
transmitted through contaminated feces of triatomines. The diploid number of
chromosomes in the Triatominae subfamily varies from 2n = 20 to 2n = 25 in males, with
2n = 20A + XY being the most frequent number. The species Triatoma juazeirensis,
described by Costa and Felix, in 2007, is exclusively found in Brazil and is considered a
potential vector of Chagas disease. The goal of our study was to cytogenetically
characterize the species T. juazeirensis through the analysis of the seminiferous tubules
of adult males, with emphasis on the analysis of the karyotype and meiosis of this
species. The seminiferous tubule was squashed and the material was stained with lactoacetic orcein, a conventional cytogenetics technique, for general analysis of the
spermatogenesis. The karyotype, which was based on meiotic metaphases, was found
to be 2n = 22, and consisted of 20 autosomes and an XY pair. Some of the autosomes
were more heteropycnotic than others. During this stage, the heterochromosomes were
individualized, and the Y chromosome was more heteropycnotic than the X
chromosome. This study of spermatogeneisis in T. juazeirensis allowed us to describe
the karyotype and chromosome behavior during meiosis, and also highlights the pattern
of heteropicnose, expanding knowledge about the diploid chromosome set of the
Triatominae subfamily.
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EFFECT OF INFUSION OF RUTA GRAVEOLENS IN THE PRE-IMPLANTATIONAL AND
IMPLANTATIONAL PERIOD OF MICE PREGNANCY
¹Camila Alvares Braga, 1Wesley Fernandes Fonseca*, 1Valdemar Antônio Paffaro Júnior,
1
Andréa Mollica do Amarante Paffaro
1. Integrative Animal Biology Laboratory -LABAint. Department of Cell, Tissue and
Developmental Biology. Institute of Biomedical Science. UNIFAL-MG. 37130-000.
Alfenas. MG. Brazil.; (35) 32991300. *wes.gaf@gmail.com
Emmenagogue and abortifacient effects of rue (Ruta graveolens) are widely known in
different population groups. We analyzed the effects of infusion of rue during periods of
pre-implantation (3rd-5th dop) and deployment (5th-7th dop) of mice. The pregnant
female Swiss mice were treated at a dose of 150 μL in four applications per day by
gavage. At 8th dop the ovaries and uterus were collected and analyzed
morphologically. The number of corpora lutea (CL), normal implantation sites, modified
sites and resorption sites were counted. Bleeding evident within of the sites and
between them were computed. Another group of animals of each treatment day was
left for observation of the offspring after birth. The differences between groups and
control were analyzed by ANOVA followed by post-test Newman-Keuls with p <0.05.
Animals treated at 3rd to 5th dop showed two groups with different results, where a
group had implantation rate of 20% with CL greater than number of implantations sites
and another group with implantation rate were similar to control. Animals treated
between 5th to 7th dop showed significant amount of implantation sites in
development, some being reduced and others normal. 70% of the regions between the
sites showed embryonic hemorrhages. The offspring at birth showed a reduction in the
number and weight of pups in all groups compared to control. In conclusion the infusion
of rue in the early periods of pregnancy impaired embryo implantation that results in a
reduced offspring probably due to bleeding and resorption.
Financial support: FAPEMIG e UNIFAL-MG.
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Description of somatic and germ cells in testis of armored catfish Hypostomus francisci
(Lütken, 1874) collected in the Paraopeba River, São Francisco River Basin, Brazil
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Fecundity and oocyte diameter of three species from the Grande River basin,
downstream from the Porto Colômbia dam: An comparative analysis in two sites
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Tecidos – LAPROTEC, Universidade Federal de São João Del Rei, Campus Centro Oeste –
Avenida Sebastião G. Coelho, 400, Divinópolis, MG, Brasil. CEP 35501-296, e-mail
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Background The knowledge about the reproduction of teleosts enables the
management and conservation of wild populations.
Aims The objective of this study was to describe the somatic and germ cells in the testis
of Hypostomus francisci captured in the Paraopeba River.
Methods Testis samples were fixed in Bouin, embedded in paraffin, sectioned and
stained with Haematoxylin-Eosin.
Results The testis was surrounded by the albuginea tunica that emitted septa to the
interior of the organ, forming testicular lobes with seminiferous tubules. These tubules
presented germ cells arranged in cysts delimited by Sertoli cells with vesiculous nucleus
and slightly stained cytoplasm. The intertubular space showed connective tissue
containing blood vessels, immune system and Leydig cells, which presented vesiculous
nucleus and cytoplasm with scattered lipid vesicles. The spermatogenesis of H. francisci
presented four germ cell types. The primary spermatogonia were the largest germ cells,
occurring alone or two cells by cyst, with abundant and slightly stained cytoplasm,
spherical nucleus and prominent nucleoli. The secondary spermatogonia were arranged
in cysts from 8 to 32 cells with vesiculous nucleus and reduced cytoplasm. The cysts of
primary and secondary spermatocytes presented nucleus in condensation and scarce
cytoplasm. Spermatid cysts were small presenting cells with various levels of DNA
condensation. The spermatozoa were the smallest germ cells with round nucleus and
highly condensed chromatin.
Conclusion The testicular histology of H. francisci was similar to most loricariids and may
to contribute for phylogenetic studies of the Siluriformes catfish.
Information on ethical approval This work was approved by ethics committee, protocol
Nº 49/2010 CEPEA/UFSJ
Financial support: FAPEMIG (APQ 00837/09) CNPq (Processo 482826/2010)
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The fecundity is related to oocyte diameter and spawning type, varying in different
aquatic environments. Prochilodus lineatus, Pimelodus maculatus and Leporinus
obtusidens females were collected in two sampling sites: S1, Grande River, downstream
of the Porto Colômbia Dam and S2, Pardo River. Oocytes were dissociated in Gilson´s
solution. Vitellogenic oocytes were counted under a stereomicroscope to determine the
fecundities: absolute and relative to total length and body weight. The oocyte diameter
was measured in histological sections. P. lineatus and L. obtusidens presented fecundity
and oocyte diameter significantly reduced in S1 compared to S2. However, no significant
differences were obtained for P. maculatus in S1 and S2. The differences observed
between species indicate that P. lineatus and L. obtusidens are more vulnerable to
changes caused by the dams, because they are migratory and reofilic. In both sites, we
observed that the fecundity of the P. maculatus is always lower than the fecundity of P.
lineatus and L. obtusidens. This occurs because P. maculatus presents multiple spawning
and is short distance migratory fish, while P. lineatus and L. obtusidens migrates for long
distances and have total spawning. Migratory and total spawning fish usually have
higher fecundity because their oocytes are released in a single batch. These results
contributes in the understanding of problems related to the implementation of
hydroelectric power plants and emphasize the importance of preserving tributaries
because they represent an alternative to the reproduction of the piracema fish.
Keywords: reproduction, teleost fish, hydroeletric dam.
Financial Support: CNPq, CAPES, FAPEMIG, Eletrobras Furnas.
Ethics comittee document: CETEA/UFMG nº 92/2010.
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Spermiogenesis analysis in two cryptic species of triatomines in Brasiliensis
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Triatomines are insects that are taxonomically included in the Hemiptera order and
Heteroptera suborder, within the Reduviidae family, and Triatominae subfamily. All
species of Triatominae are susceptible to infection by Trypanosoma cruzi and
consequently, potential insect vectors of Chagas disease. The Brasiliensis subcomplex
consists of cryptic species that cannot be easily differentiated by morphological
parameters alone. Thus, cytogenetic studies can contribute to the understanding of this
subcomplex, because they are an important tool in the differentiation of Triatominae
species. In order and to understand and differentiate the organisms of the Brasiliensis
subcomplex, this paper describes, for the first time, the spermiogenesis of Triatoma
lenti and T. sherlocki using the cytogenetic technique of lacto-aceto orcein. The two
species was observed the elongation of the spermatid to the formation of spermatozoa.
T. lenti made over a peripheral heteropcnotic filament during the entire spermiogenesis.
In this species, was noted that the spermatids in all phases of cell elongation were
higher. T. sherlocki showed only a heteropcnitic corpuscle in the region of "head"
throughout the elongation of the spermatid. It was also possible to observe the
flagellum during spermiogenesis in this species. Thus, this study provided cytogenetic
data on spermiogenesis, understudied stage of spermatogenesis, and of the triatomines
showed a difference in the heteropcnotics regions between the criptics species T. lenti
and T. sherlocki, important vectors of Chagas disease.

Triatoma lenti and T. sherlocki belong to the Brasiliensis subcomplex. The subcomplex
species are difficult to classify by morphological parameters only, because these species
are cryptic. Cytogenetic studies can be considered an important tool for the
differentiation of these species. Thus, this study compared the heterochromatin
patterns present in males of T. lenti and T. sherlocki using the cytogenetic technique of
Feulgen reaction. An analysis of the polyploid nuclei of T. lenti has revealed that these
nuclei were much more heterochromatic those of T. sherlocki. Through an analysis of
prophase I of both species, we were able to see that the heterochromatic pattern is
quite varied, because T. lenti has more heterochromatic regions in its genetic material
than T. sherlocki. An analysis of the metaphases of T. lenti and T. sherlocki showed that
these organisms possess heterochromatic blocks that are arranged on the autosomes.
The analysis also revealed a Y sex chromosome that is more heterochromatic than the X
chromosome. However, T. lenti was found to have large heterochromatic blocks in the
chromosomes, while T. sherlocki was found to have small heterochromatic blocks. Even
though both species have a karyotype of 2n = 20A + XY, the heterochromatic pattern
may still be one of the genetic factors that prevents the formation of hybrids between
these bodies. Thus, this study allowed us to highlight the importance of cytogenetic
differentiation in a systematic way and may be a strong tool in elucidating the problem
of the Brasiliensis subcomplex.
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Effects of experimental diabetes in interstitial tissue and Leydig cells of adult Wistar rats
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Stromal Cell Derived Factor-2 (SDF-2) at maternal-fetal interface
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Background: Using a Signal Sequence Trap Method (SST) Hamada et al. (1996) have
isolated the cDNA encoding of a novel, probably secretory, protein from the stroma cell
line ST2 and named it Stromal cell derived factor 2, SDF-2. They determined the
complete nt sequences of this mouse and human protein and showed a high homology
between them. The characteristics of the presumptive amino acid sequence are similar
of chemokines. Therefore, it is interesting to speculate whether SDF-2 is acting in the
placental physiology at the maternal-fetal interface.
Aims: We aim to elucidate the expression of SDF-2 at human and mouse maternal-fetal
interface.
Methods: The expression of SDF-2 was investigated through all gestation phases in
mouse and human placenta using Western Blot assay. The cellular types and localization
of the protein were obtained by immunofluorescence.
Results: SDF-2 is expressed in all gestational phases and compartments of mouse and
human placenta. In human, SDF2 was immunolocalized in all villous components which
includes trophoblast, stromal, Hofbauer and endothelial cells.
Conclusion: Strong expression of SDF-2 and its localization in the placental cell
population may indicate trophoblast developmental and dynamic placental functions.
Further studies addressing function assays to understand the exact play role by this
protein at maternal-fetal interface are in progress.
This study was approved by the Ethical Committee for Animal Research of the University
of São Paulo (Brazil) and the University of California-San Francisco (UCSF) Committee on
Human Research (USA) and received funding support by FAPESP and CNPq.
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Sexual dysfunction is common in diabetic man. Several studies have linked high levels of
blood glucose with a decrease in testosterone, by changes in Leydig cells, affecting the
endocrine control of spermatogenesis. This study investigated the effects of
experimental diabetes in interstitial tissue and Leydig cells of adult rats. Male rats
(n=12) with 70 days-old were distributed into two groups: Diabetic Group (DG, n=06)
animals were made diabetic by intraperitoneal injection of streptozotocin (60 mg/kg in
citrate buffer) and Control Group (CD, n=06) animals received citrate buffer by
intraperitoneal injection. After 08 weeks of treatment, animals were weighed,
anesthetized, the testis were removed and weighed, and GSI (testis weight x 100 / body
weight) was determined. Were submitted for histological processing, embedded in
paraffin and examined by light microscopy. This study was approved by Ethics
Committee on Animal Experiments –UFPE (23076.051009/2011-61). Statistical analysis
was made by Mann-Whitney test, significant at 5%. Both body mass (40%) and testicular
mass (18%) decreased in DG, but GSI was not statistically different. The treatment
caused an increase in the interstitial compartment and decreased in tubular area. The
nuclear diameter and individual volume of Leydig cells were significantly reduced in DG
(24.39%; 19.6%), but its proportion in the interstitial tissue was not altered, because of
an increase in this cells population per gram of testis. We suggest from the results, that
the experimental model of diabetes promoted morphometric changes in Leydig cells.
*Correspondence: Elizabeth Neves M., Av. Professor Moraes Rego, Nº 1253, Cidade Universitária,
Departamento de Anatomia, Centro de Ciências Biológicas, Universidade Federal de Pernambuco,
CEP: 50670-901. Recife, PE, Brasil. Email: bethneves@hotmail.com
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Caruncules and bovine antigen leukocyte (BoLA) during pregnancy
Marcelo Emílio Beletti, Juliana Martins da Silva Gallo, Carlos Ueira-Vieira, Patrícia Terra
Alves, Sabrina Vaz dos Santos e Silva,
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Uberlândia, MG, CEP: 38400-902, Brazil – mebeletti@ufu.br – Phone: +55(34) 9971 0940
Important details remain unclear about bovine gestational development, especially
associated with the placenta. This could compromise the size of the fetus to birth or
could lead to the retention of the placenta, causing a subsequent infertility and even
death of the cow. Paternal major histocompatibility complex class I (MHC-I) molecules
associated with fetal cells could challenge the maternal immune system. The MHC-I is a
locus that encodes genes of specialized proteins, whose function is present antigens for
recognition by T cells. The bovine leukocyte antigen (BoLA) molecules encoding classical
(BoLA-N*) and non-classical (BoLA-NC*) genes. The BoLA-N* is highly polymorphic and
have six or more expressed genes in different combinations. In order to evaluate the
expression of caruncules classic BoLA during the whole period of pregnancy, since preimplantation up to nine months of pregnancy, we quantify all BoLA-N* transcripts using
a pair of primer capable to anelling with all classic BoLA loci. Quantification was
performed with macerates of cow caruncles in all gestational periods (GP) using the real
time RT-PCR. It was not found statistical difference in the maternal placenta (caruncule)
between the GP analyzed. Thus, the transcriptional levels of classic BoLA remained
constant in the caruncules throughout pregnancy. That is, despite the presence of the
fetus the number of BoLA-N* transcripts has not changed, probably due to the own
system of cattle placentation, which is of epithelium-chorial type. This study was
approved by the Ethics Committee in Animal Experimentation of UFU (CEUA-UFU
053/09).
Acknowledgment: FAPEMIG, CAPES, CNPq.
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After the fertilization in cattle occurs suppression of the maternal immune response, to
prevent it from recognizes the fetus as a "foreign body". Therefore, fast changes take
place in the fetus and the systemic environment throughout pregnancy. The purpose of
this study was to correlate the quantity of transcripts expressed by the placenta in fetal
cattle BoLA and see this expression by immunofluorescence. mRNA was extracted from
pools of bovine blastocysts and macerate of cotyledons at various pregnancy periods
and proceeded to real time RT-PCR to quantify BoLA transcripts. The primer used to
quantify BoLA transcripts gets all alleles of classical MHC class I plus all loci of the four
genes nonclassical of bovine animals. Mouse anti-MHC class I from sheep monoclonal
antibody was used, which has cross reaction with the BoLA. Rabbit anti-IgG mouse FITC
conjugated antibody was used as secondary antibory. The material was observed in
confocal microscope Zeiss LSM 510 META. There was a small amount of BoLA transcripts
and that these were maintained uniformly throughout pregnancy. This fact was proven
in our immunofluorescence assay. The low level of BoLA total transcripts found in the
cotyledons contributes for the successful development of the fetal allograft during the
nine months of pregnancy, because the fetus is, thus, little antigenic to the recognition
of the maternal immune system. This study was approved by the Ethics Committee in
Animal Experimentation of Federal University of Uberlandia (CEUA-UFU 053/09).
Acknowledgment: FAPEMIG, CAPES, CNPq.
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Alterations in Wistar rats fertility by restriction of paradoxical sleep.
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The stress on paradoxical sleep restriction is a common event in society, but its effects
on the sperm quality, which can lead to a temporary infertility, are not yet fully known.
This study examined the effects of chronic restriction of paradoxical sleep in the sperm
of adult Wistar rats. A group of 10 rats kept 18 hours per day in a tank of sleep
deprivation for 21 days and 10 rats were used as control group, both on conditions of
alternating light with food and water at libitum. The sperm concentration, motility and
vigor as well as morphometric parameters of sperm heads, decondensation and
heterogeneity of chromatin were analyzed. The results showed decreasing of sperm
concentration, motility and vigor. There were alterations in evaluated morphometric
parameters in the sleep restricted group. It was also observed an increase of
heterogeneity and decondensation of the sperm chromatin of treated animals. The
decrease in quality of sperm across all measured parameters in the restriction group
was probably caused by a decrease of testosterone serum levels, caused by an
activation of the hypothalamic-pituitary-adrenal and a correlated inhibition of
hypothalamic-pituitary-gonadal axis, which reduces the intra-testicular maturation of
the sperm. These alterations cause a reduction on the capacity of fertilization and the
chromatin alterations can also lead several problems on the embryo development. In
conclusion, the restriction of paradoxical sleep causes serious alterations in the
spermatogenesis.
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The importance of triatomines in human parasitology, especially the genus Triatoma, is
due the fact that these insects are transmitters of the etiologic agent of Chagas disease,
the protozoan Trypanosoma cruzi. Due to the lack of anti-trypanosomal medication, the
main method of control of this disease has been vector control, which shows the
importance of studies that contribute to the understanding of the biology of these
hematophagous insects. In triatomines, nucleolar behavior studies have shown the
number of nucleoli in the spermatocytes and nucleolar fragmentation during meiosis, as
well as the reactivation of nucleoli at the end of spermatogenesis, showing the
specificity of the technique of silver impregnation. In this study, the nucleolar cycle in
Triatoma juazeirensis Costa and Felix, 2007 was analyzed. The conventional cytogenetic
technique with silver nitrate impregnation made it possible to visualize the nucleolar
fragmentation in the meiotic cycle, as well as the persistence of nucleolar material
during metaphase. In spermiogenesis post meiotic reactivation nucleolar was observed
and it is probably related to cell differentiation. This work corroborate the hypothesis
for that all bugs have persistence of the nucleolar material during spermatogenesis.
Financial Support: CAPES, CNPq and FAPESP.
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Gene two of non-classical bovine antigen leukocyte (BoLA) transcripts quantification
in fetal bovine placenta
Lays Oliveira Rocha, Juliana Martins da Silva Gallo, Carlos Ueira-Vieira, Patrícia Terra
Alves, Sabrina Vaz dos Santos e Silva, Marcelo Emílio Beletti
Institute of Biomedical Sciences, Federal University of Uberlandia, av. Pará, 1720,
Uberlândia, CEP: 38400-902, MG, Brazil – laysorocha@gmail.com, +55(34) 9192 7730.
Little is known about the influence of the gene two of non-classical major
histocompatibility complex class I bovine (BoLA-NC2) on studies about natural and
normal pregnancy in cattle. The knowledge of physiological immune response during
implantation period and fetal part of the placenta (cotyledon) is very important for
understanding the functioning of pregnancy. Because then, we will improve our
reproductive technologies, like cloning, embryo transfer and artificial insemination, as
well as we can propose and use new drugs, increasing the greatest success reproductive
of these animals. In order to understand the immunophysiological mechanisms of
pregnancy in cows, this research evaluated the quantity of BoLA-NC2 transcripts in
blastocysts and cotyledons throughout the pregnancy period (PP). The PP were divided
into six groups: blastocyst, until one, “2-3”,”4-5”, “6-7” and “8-9” months. We used the
quantification of mRNA, present in pools of blastocysts and macerates cotyledons, by
real time RT-PCR. This research showed greater amounts of BoLA-NC2 transcripts in
blastocysts than in the cotyledons during pregnancy. This seems be related to
modulation of maternal immune system for a profile type 2 (Th2) induced by interleukin
4 (IL-4), because this cytokine is involved in increased production of BoLA-NC2. This
enhanced quantity of BoLA NC2 transcripts during embryo implantation showed that
this glycoprotein plays an important role in the fetus protection, seeking their tolerance
for maternal immune system, which is shredded with parental BoLA molecules
associated with fetal cells. This study was approved by the Ethics Committee in Animal
Experimentation of Federal University of Uberlandia (CEUA-UFU 053/09).
Acknowledgment: FAPEMIG, CAPES, CNPq.
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Relationship between tumor necrosis factor alpha and bovine blastocysts produced in
vitro
Romualdo Morandi Filho, Juliana Martins da Silva Gallo, Carlos Ueira-Viera, Patrícia
Terra Alves, Marcelo Emílio Beletti
Institute of Biomedical Sciences, Federal University of Uberlandia, av. Pará, 1720,
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8866 1877
Molecules of the major histocompatibility complex (MHC) associated with paternal fetal
cells challenge the maternal immune system to produce a targeted response by Th1
lymphocytes, which secrete large amounts of proinflammatory cytokines such as tumor
necrosis factor alpha (TNF-α). Embryonic losses may occur, especially in the first
trimester of pregnancy due to changes in fetal interactions. The aim of this study was to
quantify the transcripts of TNF-α in bovine blastocysts produced by in vitro fertilization
(IVF). Thus, five pools containing ten blastocysts each were utilized to extract of mRNA
that were quantified by real time RT-PCR. None of these blastocysts, in vitro produced,
amplified TNF-α transcripts. During the period of elongation and implantation, the
interferon tau secreted from blastocyst is one of the responsible for production of
progesterone for the maintenance of gestation. This hormone is an inhibitor of TNF-α in
the endometrium of ruminants. All this occurs with the intention of having a cytokine
profile type two (Th2), to occur the success to embryo implantation and maintenance of
pregnancy. So, embryos produced in vitro do not express TNF-α cytokine, which
contributes to implantation in the bovine endometrium. This study was approved by the
Ethics Committee in Animal Experimentation of Federal University of Uberlandia (CEUAUFU 053/09).
Acknowledgment: FAPEMIG, CAPES, CNPq.
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Effects of stress by paradoxical sleep restriction on Wistar Rats’ testis.
Lara Izabella Franco Mariano; Romualdo Morandi Filho; Adriano Lara Zuza; Marcelo
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The pathological effects of the stress by paradoxical sleep restriction on the male
reproductive system are not entirely understood, even this event is common in society.
The aim of this essay is analyze the effects of paradoxal sleep restriction on testicles. For
this, were used 20 adults Wistar rats, being 10 rats kept 18 hours per day in a tank of
sleep restriction, and 10 rats in a controul group, both with same conditions of
temperature, alteration light, with food and water ad libitum. We analyzed the length of
the epithelium, diameter of lumen, and total diameter of seminiferous tubule. The
results showed a decrease in the total diameter and epithelium length, and an increase
in the lumen diameter of seminiferous tubules in the sleep restricted group. These
results indicate that in the sleep restricted group there were decreasing of the
spermatogenesis intensity and probably early releasing of germinative cells. These
alterations probably have been caused by activation of hipothalamic-pituitary-adrenal
and correlated inhibition of hipothalamic-pituitary-adrenal that interferes with the
Sertoly cell activity in the testicle. These results show that restriction of paradoxical
sleep can cause alteration in morphology and physiology of male gonads, affecting the
spermatogenesis and consequently the fertility.
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Component of birth control pill administered during gestation and puberty alters the
morphophysiology of male and female prostate of senil gerbil.
Ana Paula da Silva Perez1 (paulabio_perez@yahoo.com.br); Manoel Francisco
Biancardi1; Luiz Roberto Falleiros Junior2; Fernanda Cristina Alcântara dos Santos3;
Sebastião Roberto Taboga1,2
1
Programa de Pós-graduação em Biologia Celular e Estrutural– Unicamp, Campinas –SP;
2
Departamento de Biologia– IBILCE/UNESP, São José do Rio Preto-SP; 3Departamento de
Morfologia– UFG, Goiás-GO
Prenatal and pubertal periods are crucial for prostatic development in rodents. The
exposure to synthetic estrogen during these periods can affect the prostatic health. The
aim of this study was to evaluate the developmental estrogenization effects on male
ventral prostate (VP) and female prostate. Ethinylestradiol (EE) was administered to
pregnant gerbil (EE group). The PUB group received EE in the onset of puberty. The
senile gerbil (12 months) VP and female prostate were subjected to morphometric
(Kruskal-Wallis
test
with
p≤0.05)
and
morphological
analysis,
and
immunohistochemistry for androgen receptor (AR). Morphometric analysis indicated a
decrease in prostatic epithelial height of male treated groups compared to control.
However, the male PUB group increased compared to EE group, and in female prostate
of treated groups compared to control. The thickness of VP muscular layer in EE group
decreased compared to PUB and control and increased in female prostate of treated
groups compared to control. Nevertheless, in female PUB group it increased compared
to EE group. We also observed an increased immunoreactivity for AR on VP of treated
groups and female prostate of EE group compared to their respective control, mainly in
regions with the presence of prostatic intraepithelial neoplasia. All these data suggest
that exposure to EE during gestation and puberty contributes to the appearance of
prostatic lesions during senescence. The estrogenization altered the prostate of both
sexes, but the male prostate was the most impaired due to the high levels of
endogenous androgens and exposure to synthetic estrogen in early phases.
Financial Support: FAPESP – 2009/16790-5 and 2011/06335-9
Ethical Approval: N. 020/2009 CEUA
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Diabetes and glycemic control: Stem Cell reactivity in the prostatic microenvironment
Raísa Mistieri Lorencini¹,², Amanda Cia Hetzl¹; Eduardo Marcelo Cândido¹; Fabio
Montico¹; Larissa Akemi Kido¹; Wagner José Fávaro¹; Valéria Helena Alves Cagnon¹,³.
1 Department of Structural and Functional Biology, Institute of Biology, University of
Campinas (Unicamp), Campinas, SP, Brazil.
2 E-mail: raisamistieri@gmail.com
3 E-mail: quitete@unicamp.br
The type I diabetes has been related to lesions on accessory sex glands.
The aim herewith was to characterize the androgen receptor (AR), insulin receptor(IR),
insulin like growth factor receptor(IGF-R), p63 and cMyc immunoreactivities and
structural features in prostatic tissue in the diabetic mice with and without glycemic
control.
NOD and Balb/c mice were divided into 3 groups: Control Group (C), Diabetic Group (D)
and Diabetic-Insulin Group (DI) (18-week-old Balb/c/Uni/ C group and 18-week-old
positive NOD mice/ D and DI groups). C and D Group received subcutaneous saline
injections and DI Group received subcutaneous insulin injections, 4-5 IU/day. After 20
days, ventral prostate was collected for light microscopy and immunohistochemical
analyses.
The D and DI groups showed proliferative prostate lesions such as PIN, stromal
hypertrophy and inflammation. Also, D group showed occasional points of
adenocarcinoma in initial stage. And, AR and IR immunoreactivities were moderate in DI
group and weak in the D Group, in relation to the control mice. Also, the IGF-R and p63
molecules showed intense reactivities in the D Group. However, the cMyc reactivity was
positive (weak) only in the atypical morphology prostatic regions. And, moderate IGF-R
and p63 reactivities were verificated in the DI group, which showed cMyc reactivity
similar to those found in D group.
Diabetes led to activation of proliferative process and sensitized basal cells. Prostatic
imbalance in the diabetes suggested the occurrence of malignancy alterations. The
insulin therapy resulted in decrease of prostate changes indicating prostate positive
effect. (Ethical approval: XXXX) Fapesp: 2011/04095-0.
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Role of the enthesis on pubic symphysis recovery during postpartum
Castelucci.B.G, Consonni.S.R, Rosa.V.S, Souza.H.M, Joazeiro.P.P;
Departamento f Histology and Embriology, Institute of Biology,Universidade Estadual
de Campinas, Campinas, São Paulo,Brazil.
During pregnancy in some animals, the fibrocartilagineous pubic symphysis (PS) is
replaced by an elastic interpubic ligament (IpL) that separates the bones for delivery. At
postpartum, the IpL degenerates and the interpubic gap returns to the initial length.
Although cartilages tissue of the PS has been shown to recapitulate early stages of
development, it is still unknown whether the osteoligamentous region (enthesis) would
participate in PS remodeling as perhaps a source of chondrocytic cells that would
differentiate and populate the PS at postpartum. To test this hypothesis, we are
characterizing this region by transmission electron microscopy (TEM) and studying
temporal expression pattern of Sox9 and Doublecortin (DCX) via immunohistochemistry
(IHC). While transcription factor Sox9 is a central determinant of early chondrocyte
linage, DCX is a marker of articular chondrocytes and is important for neuron migration
during development. PS and IpL from nonpregnant (NP), 19 days of pregnancy (dp), and
1, 3, 5, 10 days postpartum (pp) C57bl6 mice were collected and processed for IHC and
TEM. The analysis of the PS and IpL tissue by TEM revealed the presence of cells at the
enthesis with typical phenotype of early chondrocyte lineage in all the groups. The
expressing of Sox9 was detected in small groups of cells in the enthesis of NP and 10 dp
mice, while DCX displayed a dynamic expression in all groups analyzed. Together, these
findings suggest a proliferating Sox9 positive chondrocytic zone at the enthesis and a
DCX positive chondrocytic cells populating the PS during postpartum recovery.
Ethical approval: CEUA/UNICAMP -nº 2430-1

Funding support: PIBIC-CnPQ.
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MORPHOLOGICAL CHARACTERIZATION OF TOROIDAL STRUCTURES IN SPERM
CHROMATIN OF BULL, TURKEY, AND HUMAN.
Adriano Lara Zuza, Elisson Terêncio Souza, Romualdo Morandi Filho, Moline Severino
Lemos, Marcelo Emílio Beletti.
Institute of Biomedical Sciences, Federal University of Uberlândia, av. Pará, 1720,
Uberlândia, MG, CEP: 38400-902, Brazil – adrizuza@gmail.com – Phone: +55(34) 9960
0941
During spermiogenesis, spermatid histones are almost completely substituted for
protamines, altering classical nucleosome pattern. Protamine binds in DNA minor
groove neutralizing phosphate radicals, allowing DNA strains to pile in several layers.
This stack forms a circular structure denominated toroid or “doughnuts”, which
intensely decrease the size of spermatozoa head and protects DNA from damage. The
aim of this study is to characterize toroid morphology and its relation with sperm matrix
in spermatozoa heads of bull, turkey, and human. For research, samples were divided
into two groups, control and treated with dithiothreitol (DTT) and sodium duodecyl
sulfate. Sperm was then processed for transmission electron microscopy. Control group
presented a dense and homogenous chromatin conformation. In treated samples
spermatozoa chromatin was disorganized enabling visualization of circular structures
(toroids), with average diameter of 50.85 ± 6.71 nm in bull, 59.42 ± 7.24 nm in turkey
and 55.10 ± 7.02 nm in human, immersed in a fine filamentous network (nuclear
matrix). This nuclear matrix was connected to toroids through matrix attached regions
(MARs), which is believed to be constituted by classical nucleosomes with an important
function in epigenetic inheritance. It is believed that differences between toroid
diameters are due a major amount of protamine which alters toroid susceptibility to
DTT. Thus, we could prove visually the toroid structure in sperm chromatin, its intimate
relation to the nuclear matrix and the protamines disulfide bounds, important in its
structural stability.
Financial support: CNPq and FAPEMIG
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Effect of low protein diet (casein 8%) during the intrauterine and lactational periods on
tubular lumenation and germ cells development in the testis of immature Wistar rats
SANTANA, J.O.1; NASCIMENTO, A.A.S.1; CAMPOS JR., O.1; DIAS, F.C.R.1; MAGALHÃES,
C.P.2; SOUSA, S.L.1; NEVES, E.M1*
1. Departamento de Anatomia, UFPE, Recife, PE – Brasil.
2. Departamento de Anatomia, UFPE – Centro Acadêmico de Vitória, Vitória de Santo
Antão, PE – Brasil.
Malnutrition is a universal public health problem in underdeveloped countries. This
study aimed to investigate the effects of protein malnutrition during the intrauterine
and lactational periods on the testis of immature rats, analyzing the tubular lumenation
and germ cells development. Female rats were mated at 120 days and, confirmed the
pregnancy, divided: malnourished group (MG), hypoproteic diet during pregnancy and
lactation (casein 8%); control group (CG), normal protein diet (casein 17%). After
weaning, the males (MG=10 and CG=9) received normal protein diet until 35 days, age
of euthanasia. The animals were weighed, anesthetized, perfused (paraformaldehyde
4%) and orquiectomizeds. The testes were embedded in paraffin, stained with HE and
examined by light microscopy. This protocol was approved by Ethics Committee on
Animal Experiments of UFPE (23076.051008/2011-17). The body and testicular weights
of MG reduced 36% and 39% respectively. However, the gonadosomatic index did not
differ between MG and CG. With respect to lumenation, the seminiferous tubules were
classified into three stages: initial (IL), advanced (AL) and total (TL). Malnutrition
increased tubules in the initial lumenation stage (MG-18.7%, CG-0.68%) and decreased
totally lumenated tubules (MG-74,7%, CG-96,7%) (p<0.05). The proportion of tubules in
the advanced lumenation did not differ between groups. About to the most advanced
cellular type of the totally lumenated tubules, were observed tubules with germ cell
until round spermatids (MC-50%, CG-66.5%) and tubules until primary spermatocytes
(MG-50%, CG-33,5%) (p<0.05). The results suggest delayed testicular development and
may trigger alteration of spermatogenesis and sperm production in sexual maturity.
*Correspondence: Elizabeth Neves M., Av. Professor Moraes Rego, Nº 1253, Cidade Universitária,
Departamento de Anatomia, Centro de Ciências Biológicas, Universidade Federal de Pernambuco,
CEP: 50670-901. Recife, PE, Brasil. Email: bethneves@hotmail.com
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EXPOSURE TO TESTOSTERONE DURING PRENATAL LIFE INCREASES THE SUSCEPTIBILITY
TO THE DEVELOPMENT OF PROSTATIC LESIONS IN OLD FEMALE GERBIL (Meriones
unguiculatus)
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Acute effect of the fungicide mancozeb on diameter of the nucleus and number of
espermatogenic cells and Sertoli cells from the frugivorous bats Artibeus lituratus
(Olfers, 1818)

Biancardi MF1; Perez APS1; Falleiros-Jr LR2; Santos FCA3; Góes RM2; Taboga SR2
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Prostate development is a critical event which takes place during prenatal life being
completed during pubertal phase in some rodents. This event is extremely sensible to
hormonal interferences, which increase the susceptibility to the development of
prostatic lesions. Thus, our aim was to study the effects of intrauterine and pubertal
exposure to testosterone on the senile male and female gerbil prostate. We employed
20 pregnant female, being that 5 were kept to the control group (C) and 15 were
destined to the treated groups, which received subcutaneous injections of testosterone
cypionate (500 µg/animal) at 4th and 2th days before birth (TG and TG + T groups) and
also that supplemented with testosterone (1 mg/Kg/week) from 6th to 8th week (C + T
and TG + T groups). The animals were killed with one-year-old. The prostates, testis,
ovaries and adrenals were removed, weighed and fixed in methacarn. HE stain and
Gömöri’s reticulin technique were employed for morphological studies. We observed
that females of both TG and TG + T groups developed prostate lesions such as prostatic
intraepithelial neoplasia (PIN) and several inflammation foci. Gömöri’s reticulin showed
intense reshuffling of stromal reticular fibers in injured regions. These preliminary
results showed that intrauterine exposure to testosterone promotes an increase of
female prostate which is accompanied by the appearance of prostatic lesions. We
concluded that testosterone exposure during intrauterine phase favors the
development of premalignant lesions in the prostate of old female gerbils, showing the
hazardous effects that androgen imbalance may have in prostate. Ethical committee
number 021/09 CEUA. Acknowledgements: To FAPESP, CNPq and CAPES for financial
support and fellowships.

Fruit bats have been constantly feeding on fruits obtained from orchards sprayed with
pesticides, wich offer an alternative source of food, especially in strongly altered areas.
The purpose of this study was to analyze the effects of the fungicide mancozeb on
diameter of the nucleus and number of spermatogenic cells and Sertoli cells in Artibeus
lituratus. Bats were divided into three groups: control 1 (animals fed with fruits without
fungicide and without adhesive spreader for seven days, n=5); control 2 (animals fed
with fruit containing adhesive spreader for seven days, n=5); and treated: animals fed
fruits with mancozeb 2g/L and adhesive spreader for seven days (n=6) (ethical approval:
UFV-02/2012). Bats testis were dissected and fixed to be processed and enclosed in
resin. Histological sections (3μm) were stained with toluidine blue and 1% sodium
borates. From each testis, ten round seminiferous tubules in stage one were randomly
selected. The diameter of the nuclei and the number of spermatogenic cells
(spermatogonia A, spermatocytes, and round spermatides) and Sertoli cell was
determined (Image Pro-Plus 4.5).The results were compared by Newman-Keuls test
(p=0.05). There were no differences between the means for the analyzed parameters
(P>0.05). Although studies have been shown testicular changes in rats chronically
exposed to fungicides, we concluded the acute exposure (seven days) to mancozeb was
not enough to interfere with spermatogenic cells and Sertoli cells number and diameter
of the nuclei, showing that concentrations established for its use in the field, which are
the same tested here, have low acute toxicity.

Keywords: Testosterone, gerbil, prostate, prenatal exposure.
Key words: bat, fungicide, testicle, spermatogenic cells, reproduction, conservation.
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Effect of the fungicide tebuconazole on diameter of the nucleus and number of
espermatogenic cells and Sertoli cells from the frugivorous bats Artibeus lituratus
(Olfers, 1818)
DIANE
DA
CRUZ
MIRANDA1*,
TÚLIO
FIORINI
CARVALHO
(tuliofcarvalho@yahoo.com.br)2,
RAQUEL
ARMINDA
CARVALHO
MACHADO
2
(raquel_arminda@hotmail.com) ,
DANIELA
VALENTE
DE
ANDRADE
2
(valentedani@hotmail.com) , MIRLAINE SOARES BARROS (enialrim@hotmail.com)2,
ALESSANDRO BRINATI (alexesperafeliz@yahoo.com.br)2, MARIANA MACHADO NEVES
(mmachadoneves@yahoo.com.br)1, MARIELLA BONTEMPO DUCA DE FREITAS
(mfreitas@ufv.br)2, SÉRGIO LUÍS PINTO DA MATTA (smatta@ufv.br)1
1
Laboratory of Structural Biology, Department of General Biology, Federal University of
Viçosa. Av. PH Rolfs, s/n, cep 36570-000, Viçosa, Minas Gerais, Brazil
2
Laboratory of Ecophysiology of Bats, Department of Animal Biology, Federal University
of Viçosa. Av. PH Rolfs, s/n, cep 36570-000, Viçosa, Minas Gerais, Brazil
*Email: dimirandabio@yahoo.com.br; telephone number: (031) 8829-3981
Fruit bats have been feeding on contaminated fruits from orchards due to destruction of
their natural habitat, which can potentially impact their populations. The purpose of this
study was to analyze the effects of the fungicide tebuconazole on diameter of the
nucleus and number of spermatogenic cells and Sertoli cells in Artibeus lituratus. Bats
were divided into four groups: control 1 (animals fed with fruits for seven days, n=5);
control 2 (animals fed with fruit containing adhesive spreader for seven days, n=5); and
treated groups 3 and 4: animals fed fruits with tebuconazole 1mL/L and adhesive
spreader for seven days (n=6) and for 30 days (n=6), respectively (ethical approval: UFV02/2012). Bats testis were dissected and fixed to be processed and enclosed in resin.
Histological sections (3μm) were stained with toluidine blue and 1% sodium borates.
From each testis, ten round seminiferous tubules in stage one were randomly selected.
The diameter of the nuclei and the number of spermatogenic cells and Sertoli cell was
determined. We observed reduction in the number of round spermatides in the testis
after 30 days of exposure (P<0.05).There were no differences between the means for
the others analyzed parameters (P>0.05). In conclusion, we assume that the acute
exposure to tebuconazole did not cause changes on spermatogenic cells and Sertoli cells
number and nucleous diameter. However, the chronic exposure to the low
concentrations we tested, the same indicated by the manufacturer for use in the field,
caused reduction on round spermatides number, which can potentially reduce sperm
production in these animals.
Key words: bat, fungicide, testicle, round spermatides, sperm production, reproduction,
conservation.
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Using fluorescent markers for assessing sperm damage in collared peccaries (Tayassu
tajacu) caused by semen cryopreservation
Mariana de Araújo da Silva¹*; Gislayne Christianne Xavier Peixoto²; Thibério de Souza
Castelo²; Moacir Franco de Oliveira²; Gabriela Liberalino Lima²; José Arthur Brilhante
Bezerra²; Alexandre Rodrigues Silva²
The poaching of the collared peccaries (Tayassu tajacu) represents an important source
of food resources. Currently, these animals are bred in captivity with economic
objectives, it is necessary to ensure their preservation. The process of sperm
cryopreservation promotes functional damage to sperm caused by thermal shock,
leading to decreased fertility. During the freezing-thawing, the spermatozoa are
subjected to conditions which cause unfavorable loss of membrane integrity,
important for metabolism and fertilization of the oocyte. The labeling with fluorescent
probes evaluate the structural integrity of the membrane of sperm cells. The results of
the fluorescence using the marking carboxyfluorescein (CFDA) and propidium iodide (PI)
have been correlated with the results of motility of the samples. We collected ejaculates
of 12 ejaculates, cryopreserved with powdered coconut water (ACP ®-116C) plus 20% of
egg yolk and 3% glycerol. After dilution, the samples were different for the freezing
curves A, slow curve, and B, curve rapid placed on pallets and 0.5mL of 0.25 (-196 °C)
and thawed at 37 °C/1min. There were no differences (p> 0.05) between samples (24.25
± 6.2 A/0.25mL; A/0.5mL 31.72 ± 7.8, 25.75 ± 4.2 B/0.25mL; B/0.5mL 15.76 ± 3.5) in the
evaluation of membrane integrity. However, when assessing motility, B/0.25mL (42.08 ±
0.08) was superior, compared to fresh semen (91.3 ± 1.9). In conclusion, it is
recommended that the semen cryopreserved in the ejaculates ACP ® 116C, either
cryopreserved using the curve of rapid freezing, allowing to maximize the time during
processing and storage 0.25 ml straws.
¹Laboratory of Cell Biology
Department of Morphology - Institute of Biological Sciences
Federal University of Minas Gerais – Belo Horizonte, MG, Brazil
*marianaaraujo_vet@yahoo.com.br
Phone # + 55 31 3409-2780 - Fax # + 55 31 3409-2780
²Laboratory of Germplasm Conservation Animals– LCGA,
Federal University Rural of the Semi-Árido – UFERSA, Mossoró, RN, Brazil
The authors thank Brazilian Council of Scientific Development – CNPq and Research
Program in Biodiversity – PPBio for grants and for financial support, and CEMAS/UFERSA
for providing the animals used in the experiment.
The ethics committee of Federal University Rural of the Semi-Arido - UFERSA approved
the experimental protocols and procedures for animal care adopted (Case No.
23091.0253/114).
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Prolonged bisphenol-A exposure stimulates epithelial proliferation which leads to the
development of a hyperplasic gland in the adult female gerbil
Autores: Mônica Sousa Campos1, Manoel Francisco Biancardi3, André Vilela Galvão2,
Rodrigo Fernandes de Lima2, Josiane Faganello2, Mara Rúbia Marques2, Fernanda
Cristina Alcântara dos Santos2, Luiz Roberto Falleiros-Jr1, Sebastião Roberto Taboga1
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Ciências Biológicas, Campus II, Goiânia-GO); 3) UNICAMP- Universidade Estadual de
Campinas (Instituto de Biologia, Campinas-SP)
Bisphenol-A is a synthetic compound widely employed in industry for the production of
several products such as plastic bottles, food cans, epoxy resins and others. Considering
bisphenol-A is a xenoestrogen largely produced worldwide, this study aimed evaluate
the prostate morphophysiology in animals exposed to this chemical from the first to the
fourth month of life and also to that supplemented with testosterone during adult life.
To this, the females received water with bisphenol-A (8 µg/mL) from the first to fourth
month of life (BPA group). Additionally, a second group followed the same protocol
described above being treated with testosterone (1 mg/kg/week) from 99th to 120th day
of life (group BPA + T). The control group received only filtered water from the first to
the fourth month. The prostate complex was collected, fixed in metacarn and included
in paraplast. The sections were stained with hematoxylin-eosin and Gömöri’s reticulin
for morphological studies. The relative volume of prostate compartments (epithelium,
stroma and lumen) was obtained through stereological analysis. The data showed an
increased epithelial and a reduced luminal and stromal compartment for BPA and BPA +
T groups in comparison with control. Gömöri’s Reticulin showed a preserved reticular
fiber layer surrounding the prostate acinus of C group and a reshuffle in some foci of the
stroma in BPA and BPA + T groups. The preliminary data suggests that bisphenol-A alters
the morphophisiology of the prostate predisposing the gland to develop a hyperplasic
condition after prolonged exposure. Animal handling and experiments were done
according to the ethical guidelines of the Federal University of Goiás (protocol number
052/11).
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REPRODUCTIVE TOXICITY OF MULTI-WALLED CARBON NANOTUBES IN MICE.
Alexandra Navaa, Solange Cristina da Silva Martins Hoelzelb, Silvane Souza Romanc
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Carbon nanotubes (CNTs) are a new class of materials with special properties and are
the focus of many biological studies. Toxicity studies are important for the evaluation of
biocompatibility and possible risks of exposure to CNTs. In this context, we evaluated
the maternal and fetal toxicity of exposure to carbon multi-walled nanotubes (MWCNTs)
at a concentration of 5mg/mL and 15 mg/mL in pregnant mice. The primary signs of
maternal toxicity were organ histological changes. Exposure to MWCNTs caused an
increase in the number of resorbed and dead fetuses. Additionally, reduction in weight
and size was observed in fetuses exposed to MWCNT during organogenesis. Skeletal
analysis showed intense significant dose-dependent retardation of ossification. These
data indicate that exposure to MWCNTs at doses of 0.5 mg/day and 1.5 mg/day cause
an increase in prenatal losses and intrauterine growth retardation when administered
during organogenesis.
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Expression of chemokine (C-C motif) ligand 25 during
Mouse Embryo Implantation
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Background: Interactions between the blastocyst/trophoblast and uterine tissues during
the embryo implantation process are partially mediated by cytokines and chemokines.
CC’ and CXC’ terminal chemokines are known to be involved with the polarity of
blastocyst into the uterus, leukocyte recruitment and capture/coordination of leukocyte
migration. Particularly the chemokine CCL25 is expressed in thymus and intestine
mucosa and it is close related to tolerance mechanisms. Objectives: The aim of this
study is to investigate whether this chemokine and target cells are correlated to the
tolerogenic interface between uterine and trophoblast cells during mouse implantation
process. Methods: Transcript abundance of Ccl25 and its receptor Ccr9 was measured
by qPCR on flushed blastocyst from gestation days (gd) 3.5, 4.5 and 5.5 (n=20).
Localization of Ccl25 was detected by immunofluorescence on frozen sections of
implantation sites and on isolated blastocyst from gd4.5, 5.5 and 7.5. Preliminary
results: Expression of Ccl25 mRNA increased after the onset of the implantation process
on gd4.5 and 5.5, being maximal on gd4.5. A corresponding increase in Ccr9 on gd4.5
was also observed (p< 0.05, Mann-Whitney test). Immunolocalization of Ccl25 was
observed in trophoblast cells on gd4.5 and 5.5 and 7.5 and at the uterine glandular and
luminal epithelium. Discussion: The expression of this chemokine and its receptor
during the adhesion and initial process of invasion of the blastocyst into the uterine
epithelium suggests an autocrine/paracrine role for CCL25 during the mouse
implantation process and adds a new element to the understanding of trophoblastendometrium interaction.
Financial support: FAPESP, CNPq and CAPES
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Development of a Chimeric Equid Testis Using the Cell Aggregate Xenografting
Approach
G.F. Avelar1; G.M.J. Costa1; J.V. Rezende-Neto1; S.M.S.N. Lacerda1; P.H.A. CamposJúnior1; B.S.C. Andrade2; L.R. França1*
1 Laboratory of Cellular Biology, Department of Morphology, Institute of Biological
Sciences, and 2 School of Veterinary Medicine, Federal University of Minas Gerais, Belo
Horizonte, MG, Brazil 31270-901.
De novo testis morphogenesis is a fascinating approach in which isolated testis cells are
ectopically grafted under the back skin of an immunodeficient mouse host. Although
spermatogenesis does not advance beyond spermatocytes in mules, previous studies
from our laboratory suggested that their testicular somatic cells are functional. The
present study aimed to investigate the capacity of mule and equine testicular cells to
functionally interact after enzymatic dissociation. A single-cell suspension derived from
one donor (mule or equine) or a mixed cell suspension [equine germ cells and testicular
mule somatic cells (Sertoli, Leydig, peritubular myoid and others)] was ectopically
grafted on the immunodeficient mice and recovered 3 or 5 months after xenografting.
Tissues derived from mule or horse single-cell suspensions, particularly those from
mules, presented a conserved testis parenchyma, with "rete testis" and seminiferous
cords and tubules containing Sertoli and spermatogonial cells. The most advanced germ
cell found in the seminiferous tubules developed from the mixed cell suspension was
round spermatid. Because postmeiotic germ cells are rarely observed in the mule testis,
our results strongly suggest that these observed haploid cells were originated from
equine. Altogether, these very promising results indicated that equids testicular cells
were able to functionally interact resulting in de novo testis formation. Furthermore, it
seems that in the chimeric gonad the mule somatic cells were able to support equine
germ cells development at least up-to-spermatids. However, it still remains to be
investigated whether horse spermatogenesis will result in the production of viable
sperm. (CETEA/UFMG/Protocol#56/2011).
*Laboratory of Cellular Biology, Department of Morphology, Federal University of Minas
Gerais, Belo Horizonte, Minas Gerais 31270-901, Brazil.
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Keywords: Equids; Testis; Testis cells aggregates; xenografting; Organogenesis;
Spermatogenesis
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CONSTRUCTION OF DIDACTIC-PEDAGOGICAL MODELS FOR CELL BIOLOGY TEACHING

E2
CONSTRUCTION OF DIDACTIC-PEDAGOGICAL MODELS FOR EMBRYOLOGY TEACHING

João Paulo Ferreira Schoffen, Isabella Maria Dias Payão Ortiz, Jean Lucas Kremer, Priscila
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Aline Nazareno
UENP, Universidade Estadual do Norte do Paraná - Campus Luiz Meneghel. Rodovia BR369 Km 54, Vila Maria, CEP 86360-000 – Bandeirantes, Paraná, Brasil.

João Paulo Ferreira Schoffen, Cristina Alves Fonseca, Isabella Maria Dias Payão Ortiz,
Yuri Fujimori, Beatriz Mayara Lima Okishi, Tayeme Cristina Piva, Rosana Campos
Paschoalino, Juliana Haddad, Fabiana Aparecida Martins, Luiz Eduardo Lourenço Souza
UENP, Universidade Estadual do Norte do Paraná - Campus Luiz Meneghel. Rodovia BR369 Km 54, Vila Maria, CEP 86360-000 – Bandeirantes, Paraná, Brasil.

The use of abstract concepts, the lack of three-dimensional models, as well as the
absence of laboratories or microscopes in many schools are factors that may affect
teaching and learning of cell and molecular biology. The objective of this work was to
develop skills and pedagogic competences in undergraduates for the educational
practice through the elaboration, construction and presentation of cell biology didactic
models. For this project, in 2009, students in first year of Biological Sciences of UENP
were organized in nine groups composed by four students, and then distributed the
themes for development of three-dimensional models of cells and their constituents.
After thematic definition, the groups conducted theoretical research and wrote a text
presenting the research, as well as the materials, procedure, budget and references
consulted for model assembling. Finally, they constructed and presented the model
during the class. For the construction of the models, several materials were used,
especially the recyclable and low cost ones. Models of prokaryotic cell, plant and animal
eukaryotic cell, plasma membrane, mitochondria, chloroplast, endomembrane system,
nucleus and mitosis were elaborated and subsequently used by students of the course
as didactic support material in Biology class in high school. In conclusion, the
construction of didactic models is effective in cytology teaching, promoted better
understanding of the organization and cell morphophysiology in a dynamic and
significant way. Besides, it allowed the student to develop a critical view of the teachinglearning process and knowledge of the difficulties that can be present at classroom.

The lack of appropriate didactic resources, as three-dimensional models representing
the embryonic phases of the development of mammals and the shortage of relative
didactic material to the human conceptus hinders the teaching and learning of
embryology. The objective of this work was to develop skills and pedagogic
competences in undergraduates for the educational practice through the elaboration,
construction and presentation of embryology didactic models. For this project, in 2010,
students in first year of Biological Sciences of UENP were organized in seven groups
composed by four students, and then distributed the themes for development of threedimensional models of organs, cellular or embryological structures. After thematic
definition, the groups conducted theoretical research and wrote a text presenting the
research, as well as the materials, procedure, budget and references consulted for
model assembling. Finally, they constructed and presented the model during the class.
For the construction of the models, several materials were used, especially the
recyclable and low cost ones. Models of male and female reproductive system,
gametogenesis, fertilization, zygote cleavage and blastocyst formation, implantation and
embryonic attachments were elaborated and subsequently used by students of the
course as didactic support material in Biology class in high school. In conclusion, the
construction of didactic models is effective in embryology teaching, promoted better
understanding of the human reproduction and embryology in a dynamic and significant
way. Besides, it allowed the student to develop a critical view of the teaching-learning
process and knowledge of the difficulties that can be present at classroom.
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E3
Three-dimensional cell models as a teaching tool for Cell Biology course in the
Bachelor in Science and Technology (BC&T) at Universidade Federal do ABC (UFABC)

E4
CELL BIOLOGY IN THE PROCESSES OF SCIENTIFIC RESEARCH IN PUBLIC HIGH SCHOOL

Arnaldo R. Santos Jr.1,3, Renata Simões1, Marcella P. Milazzotto1, Christiane B. Lombello2
1
Centro de Ciências Naturais e Humanas (CCNH), 2 Centro de Engenharia, Modelagem e
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The Cell Biology (CB) course in higher education usually follows traditional pedagogic
models. The UFABC has an innovative position in Brazil, with the interdisciplinary
Bachelor in Science and Technology (BC&T). This Bachelor is structured with four-month
courses and the students can make posterior options for specific bachelors, licentiate
degrees or engineering degrees. The CB course is attended by an eclectic group of
students that should, in the future, study engineering, mathematics, public policies,
biological sciences among others. The main objective was to introduce a dynamic
approach, in line with the concepts proposed in CB at the BC&T. The specific objectives
were: 1) demystify the concept of a typical cell; 2) represent the cellular structures in
scale and 3) develop a pedagogical material. The models proposed were: bacteria,
sperm cell, neuron, muscle cell, plant cell and intestine epithelial cells. The students
were free to choose the materials to develop the models, but they needed to
demonstrate all the cell structures at the correct scale. The models presented were of
different forms, dimensions and materials. The visual representation of the theoretical
concepts was translated into the different cell components, their proportion,
interrelationship and their specific function. Students that made the models during the
CB course in 2011 reported that the activity was prolific and elucidative, in accordance
with the proposed objectives. These models have been used as teaching support
material at UFABC convening schools. We concluded that the three-dimensional cell
models represented a valuable tool for the CB teaching in the BC&T.
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Science and technology are important issues when thinking about quality education.
The teaching of Biology aims to promote the development of understanding of different
areas of the science through practical activities related to the current social and
environmental context in order to form a critical and reflective learner. Regarding to
current trends in education, while articulating axis between science, technology and
society, is noted a lack of preparation by the teacher and/or school to follow the
technological development and conduct the didactic transposition significantly to the
students. In this context, it were performed extracurricular practical activities of Cell
Biology with public high school students, from the use of Comet Assay and Micronucleus
Test for purposes of approximation to the methods of scientific research. It is evident
that the process of observation of specific criteria in practical activities of Cell Biology
and Biotechnology help in the understanding the theory. The experimental activities
when performed in a context and previously planned, supplying the deficiencies of the
traditional education developed at school, making the student the protagonist in the
process of knowledge construction. Students demonstrated ease of understanding of
the processes of the tests and their applicability in different areas of research, showing
that the actions for this purpose provide significant learning and disseminate scientific
and technical knowledge. Thus, underscoring the importance of the teacher researcher.
These activities were voluntarily carried out by Biological Sciences students with
financial support of the Laboratory of Genetics and Biotecnology – UNISC.
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Description of a pedagogical experiment on building undergraduate students’ clinical
thinking coupled up with cellular processes and biochemistry understanding
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Roque3; Ricardo Felipe Alves Moreira4 & Cristiane Barbosa Rocha5
1, 2- Undergraduate Medical Students at UNIRIO, 3- Undergraduate Medical Student,
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Public Health Department, UNIRIO 5- Ph.D. Associate Professor in the Biochemistry
Department, UNIRIO
Mailing: leticiavmesquita@yahoo.com Tel. +5521 92119301 Departamento de
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JANEIRO- UNIRIO Rua Frei Caneca, Nº 94, 4º andar, Centro, CEP: 20211-040, Rio de
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Background: Traditional teaching methods have been criticized for under stimulating
students’ autonomy. “Problem Based Learning” (PBL) is pointed as a promising tool to
improve the development of students’ decision making ability as well as research skills.
It is useful to help students with hard sciences-related subjects.
Aims: To trigger undergraduate health sciences students’ interest in cell biology,
biochemistry and research.
Methods: Integrating monitoring and extension, UNIRIO’s students from second
semester and above elaborate case reports by means of analysis of selected Gaffrée e
Guinle Hospital’s (HUGG) medical records. They receive orientation from tutors, and
must present the case in classroom to first semester students, showing the cellular
processes involved in a previously chosen illness. The case selection contemplates
patients with listed metabolic diseases.
Results: Classroom participation increased. An increasing amount of students have
volunteered to enter the project after they pass the course, including a few who have
previously failed, indicating that the method influenced student-course relation.
Conclusion: The case report elaboration and presentation have enriched classroom
experience, modifying the traditional teacher-centered method into a dynamic
collaboration between the parts. Students are exposed to tangible connections among
Biochemistry, Cell Biology and Clinical Practice, which is valuable to courses that usually
bring the students to question the “real life” use of the taught information.
This project was approved by the HUGG´s Research Ethics Committee and has funding
support of the UNIRIO´s Extension Department.

E7
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Science is essential for the development of a country; however, in Brazil the scientific
knowledge does not quickly permeate the public educational system. To improve cell
biology teaching practical protocols were selected, modified, applied to students and
learning was assayed. Students in the first year of the high school “Colégio Estadual
Benta Pereira”, located in Campos dos Goytacazes/RJ, were voluntarily divided in
control group (received theoretical lessons) and pilot group (attended practical and
theoretical lessons). Previous knowledge was measured through an initial questionnaire.
A final questionnaire was applied at the end of all practical classes and the groups were
compared. Although the students had received theoretical lessons on cell biology in
years before, the initial questionnaire showed that most of them did not know the
answers, indicating that knowledge was not assimilated. Analysis of the final
questionnaire showed that the pilot group had, in all questions, the highest percentage
of right answers (including only correct ones). Some questions were 100% correct in the
pilot group, the same was not observed in the control group. The percentage of
negative answers (wrong ones and “don't know” answers) of the control group
surpassed the pilot group in all questions. The pilot group had greater understanding
and recolection of cell biology concepts. The practical lessons were evaluated and
recommended by the students of the pilot group and their role in learning was
recognized. Collectively, these results indicate that practice lessons may have an
important role in cell biology teaching.
Supported by: CNPq, FAPERJ, UENF
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IN VIVO OR IN CITO: CAN THE CELL REPLACE THE ANIMAL? – A Documentary
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The Development of several products for human use such as cosmetics, medicaments
and pesticides, is performed with employment of animal testing. Ethical and
methodological issues encourage an increasing incentive for the replacement of these
methods and the ample discussion of the theme by an adequately informed society. The
present work describes the production of a video documentary entitled “IN VIVO OR IN
CITO: CAN THE CELL REPLACE THE ANIMAL?”, aiming to extend to the general public the
discussion on alternative methods to animal testing and the understanding of the role of
cell biology techniques on this context. The video was based on the observations, made
by a high-school junior scientific initiation trainee, of the routine activities of the cell
culture facility of a research group involved in material testing by both in vivo and in
vitro studies. It also presents interviews with important representatives from social
organizations, institutes of in vitro research and funds for alternatives to animal testing.
The methodology of production includes: (1) comprehensive review on the theme; (2)
production of a script; (3) production of images and short videos in research and
development of cell and animal methodologies; (4) production of the interviews; (5)
editing; (6) publishing of the video in the website of the Clinical Research Unit from the
Antônio Pedro Hospital, Fluminense Federal University (www.huap.uff.br/upc/) and
youtube.com.
Acknowledgements: This work was financially supported by CNPq and Proppi-UFF.
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Opinion on the use and importance of practical lessons and the effect of a continuous
education course in cell biology concepts to high school teachers from the northern
state of Rio de Janeiro.
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Practical lesson is considered an important tool to teach science. However, it is not used
by the majority of the teachers in Brazil. This work aimed at the verification of the
teacher’s opinion on the necessity and difficulties to use practical lessons and to
evaluate the efficacy in teaching cell biology concepts of the “Continuous education
course: science update, emphasis on cell biology and inclusive education”. Theoretical
and practical lessons were administered from October to November of 2011, Saturdays
only. Initial and final questionnaires were applied; to asses some cell biology concepts,
the participants drew a picture of a cell before the first lesson and again after the last
one. The majority of the participants teach in public schools and try to attend
continuous educational courses. However, these are not frequently offered by the state.
Among the participants that thought the use of practical lessons was important, almost
half did not know how to use the laboratory, but believed that it is important to learn.
Factors such as lack of time, crowded classes and unpreparedness were cited. The
theoretical and practical classes, “Diseases are the consequence of bad cell function and
Inclusive education”, were considered the best. The majority of the participants
informed that none of the classes were bad and reported that many cell biology
concepts were updated. Therefore, the implementation of these courses is necessary
and the use of practical lessons needs to be encouraged as a tool to improve teaching.
Supported by: CNPq, FAPERJ, UENF
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Cell Biology (CB) is present on curricula of undergraduate courses in the area of
Health/Biology. While practical CB classes are usually considered as means to review
concepts discussed on expositive classes, sometimes undergraduate students miss the
development of practical skills, and fail to recognize relevance of CB on their future
careers. This work presents the development of a practical CB 10-lessons course, tested
with Biology, Dentistry and Biomedicine students from the Fluminense Federal
University, proposing that students participate in the whole process of drafting and
performing a cytocompatibility assay. After discussion of a book chapter on
biocompatibility, it was proposed the evaluation of samples of hydroxyapatite, a
biomaterial for bone therapy, with production of a scientific report by each students
group (5 participants). Students were presented to the handling of laboratory glassware
and preparation of reagents for cell culture (such as PBS), visited a cell culture
laboratory specialized in materials testing and had contact with techniques such as flow
cytometry. After selection of reference papers on scientific databases, each group
presented a seminar on cytotoxicity tests and the whole class proposed a protocol,
feasible with the available infrastructure. Students from all classes agreed upon the use
of a colorimetric assay (CVDE) with murine pre-osteoblasts, using many replicates (3-5)
and including adequate controls. Groups were able to produce sound, scientifically
adequate reports, and students recognized, as stated on a qualitative assay, the
relevance of practical lessons and CB on their professional development, indicating the
adequacy of this kind of integrated approach.
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Getting out of the campus! Presenting the progress of research in Cell Biology for High
School teachers
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Research in cell biology has advanced significantly in recent decades, both in the
generation of basic and applied knowledge. It is essential that the University participates
in the discussion of these topics in order to demystify issues of great impact on society.
The objective of this project is to provide scientific basis for High School (HS) teachers on
topics covered in the media (eg, Cancer, Stem Cell) in an accessible way to be applied in
the classroom. The activities for HS teachers were monitored by undergraduate and
graduate students, and it involved theoretical (20h) and practical (20h) lessons in the
research facilities of Federal University of Rio Grande do Sul. In the theoretical lessons it
was addressed the main advances provided by cell biology research for each topic (1cell proliferation in Cancer; 2- cell metabolism in Diabetes; 3- Stem cell niches; 4neurobiology and drug addiction; 5- immunological response on Transplantation). In the
practical activities, it was presented the main techniques used in cell biology as, for
instance, DNA extraction, protein purification and tissue preparation for microscopy. In
this first year of the project, we trained 25 High School teachers from Porto Alegre
(Brazil) which contemplates around 5.700 students. Financial Support: CAPES (Edital
033/2010 - Novos Talentos), Propesq-UFRGS.
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EDUCATION WITH TECHNOLOGY: THE USE OF AN ADAPTIVE INTERFACE FACILITATES
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The intense transformation in the goals of science education at all levels requires a
change in the methodologies used to teach Cell Biology. This research presents the
construction and application of an adaptive interface to follow these changes facilitating
and motivating the students in the teaching-learning process. The content of interface is
related to cell cycle and proliferation. The interface was applied to two groups of
3rd year of high school, while other two groups received conventional classes. Prior to
application, a pre-test was given to the students in order to assess their prior knowledge
and after implementation a post-test was given, and they were also asked to produce
concept maps to an integrative synthesis of concepts allowing the assessment of
knowledge acquired . To compare groups, ANOVA and T test were performed. In the
pre-test it is perceived that there was no significant difference (p = 0.197), it is assumed
that all students had the same level of prior knowledge. However, when comparing the
results of the post-tests, was obtained a statistically significant difference between
students who received the methodology and those who did not (p = 0.001). In addition,
the concept maps constructed by those who received classes with the interface
presented connectives and theoretical relations more appropriate. So, it could be
inferred that students who had classes with the interface shown greater acquisition of
knowledge about the content taught than other students. The research was approved
by the ethics committee of the institution. Financial support: Capes.
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The biology teaching – before the main objective which is to question and to build
knowledge of the living beings since it’s primitive formation, “cells”, until the summit of
it’s composition, “organism“ - becomes an area of difficult assimilation for being
complex and “abstract”. Governing classes with their teachers positivist method is
therefore necessary to develop innovative methods of teaching biology classes to
decimate and arouse students' interest. Before addition, a game was designed, as a
dynamic tool involving the cytology concepts based on the game “Domination War”,
once it works the cognitive processes and the development of the logical intelligence.
The game created it’s called “Cellular Domination”, comprising an animal cell,
measuring 4mx4m, where the students participate as pieces. Our main objective with
this game was to arouse the interest and the comprehension of the students as regards
the cytology study, addressing the morphophysiological, evolutionary and historical
aspects. The game begins with questions related to the cytology concepts, and as the
players answers the questions correctly, they will conquer the organelles as reward. The
objective of this game, it’s when it’s finish, only one player will remain dominating all
the organelles. The knowledge acquired will be measured with a pre-test, applied
before de game begins and another test applied by the finish of the game. Both tests
will contain multiple choice questions.
The results were positive. Therefore, we conclude that it’s an efficient tool for th
teaching cytology, turning the regular classes into dynamic classes and it helps to build
the knowledge.
Keywords: biology teaching, cytology study, dynamic tool.
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PMA antagonistic effects on proliferation of immortalized human HaCaT
keratinocytes: stimulation of normal and inhibition of H-RasV12-transformed cells
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PMA (Phorbol-12-myristate-13-acetate), a diterpene originally isolated from croton oil
seed, has been used for decades in mouse models for skin carcinogenesis as a tumor
promoter and, more recently, it became well known as an activator of PKC isoforms
mimicking DAG. Considering the complexity of expression and action of the PKC
isozymes, PMA pleiotropic effects (tumor promoter, differentiation stimulator,
proliferation inhibitor) are not surprising.
To study PMA effects on proliferation of normal and transformed human keratinocytes,
HaCaT cell line and sublines ectopically expressing the H-RasV12 oncogene were
analyzed by growth curves, clonogenic assays in solid and soft substrate, organotipic
culture and flow-citometry. PMA stimulated proliferation of normal HaCaT
keratinocytes, but it inhibited proliferation of H-RasV12-transformed keratinocytes;
both these PMA effects were abolished by the PKC inhibitors Gö6976 and
bisindolylmaleimide I. PMA also suppressed colony growth in suspension cultures and
decreased the thickness of H-RasV12-transformed HaCaT keratinocytes stratification in
organotypic cultures. H-RasV12-transformed HaCaT keratinocytes previously arrested in
G phase did not reenter cell cycle upon PMA treatment. On the other hand, G0arrested normal keratinocytes respond to PMA by entering S and reaching mitosis. Flowcytometry analyses have shown that PMA sustained treatment leads to accumulation of
sub-G1 cells only in H-RasV12-transformed keratinocytes, implying occurrence of
apoptosis. Altogether, these findings suggest that PMA promotes proliferation of
normal human keratinocytes but suppresses proliferation of H-RasV12-transformed
keratinocytes in PKC-dependent fashion. These novel results are of obvious interest to
studies of skin carcinogenesis.
Key-words: PMA, PKC, keratinocytes, stimulation, inhibition.
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Neurogenesis in decapod crustaceans occurs mainly in the central olfactory system,
specifically in the cell cluster 10 (cl10), which is constituted by neuronal cell bodies and
glial cells. In order to understand the possible effects of ultraviolet (UV) radiation on the
neuronal cell cycle, we quantified the cells undergoing mitosis in cl10 of crabs of the
species Ucides cordatus submitted to UVA (118J/m2), UVB (2J/m2), Solar Simulator
(780W) and Visible Light (controls). The exposures were performed for 5 consecutive
days. The brains were dissected, fixed in 4% paraformaldehyde and processed for
immunohistochemistry with a policlonal antibody against phospho-histone H3 (PH3).
Shapiro Wilk test was applied and the distribution of samples was considered nonnormal. Friedman ANOVA (median ± Std.Dev.) with p<0.05 was performed for the
number of PH3-labeled cells in cl10. Chi Square (n=3, df=3)= 8,2 with p=0,04 revealed
that the control group showed more labeled cells than the others: control (10,9 ± 2,53,
n=3) > UVA (3,4 ± 0,10, n=3), UVB (.3 ± 0,43, n=3) and Solar Simulator (2,6 ± 0,55, n=3)
groups. No statistical differences between UVA, UVB and Simulator (p=1) were found.
This result may be due to the negative effect of UVA and UVB, or both (solar
simulation), on the neuronal cell cycle, decreasing the number of mitosis compared with
the control group (not exposed to UV). We conclude that UV radiation, even at
environmental doses, can decrease the neurogenesis in the olfactory system of the crab
Ucides cordatus. Financial support: CAPES, CNPq, FAPERJ.
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p53, ki-67, COX-2 expression in Rat Tongue Exposed to Steroids
Renan Pozzi, Kelly Rosseti Fernandes, Ana Claudia Muniz Renno, Daniel Araki Ribeiro
Objectives: The goal of this study was to evaluate the effect
of nandrolone decanoate on cell cycle regulatory proteins and cyclooxygenase-2 (COX-2)
expression in oral mucosa cells of Wistar rats.
Methods: A total of 40 rats were distributed into 4 groups: two experimental
groups treated with nandrolone decanoate at 5mg/kg dose during 15 and 30 days and
two respective controls.
Results: The histopathological analysis revealed no remarkable differences between
groups. However, statistically significant differences (p<0.05) were detected in tongue
cells of rats exposed to nandrolone decanoate during 15 days. The same occurred to
animals exposed to steroid anabolic during 30 days. No significant differences (p>0.05)
were noticed between two periods evaluated.
Conclusion: Taken together, our results suggest that nandrolone decanoate is able to
deregulate cell cycle regulatory proteins as well as to induce COX-2 immunoexpression
in tongue cells.
The study was approved by the Animal Committee of Federal University of Sao Paulo
(0607/11).
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Insulin regulates such varied processes in the liver as glucose metabolism and cell
proliferation. Insulin’s biological actions are mediated by the Insulin Receptor (IR), a
Receptor Tyrosine Kinase. The IR translocates to the hepatocyte nucleus upon
stimulation with insulin to initiate inositol 1,4,5-trisphosphate (InsP3)-mediated calcium
(Ca2+) signals. Our aims were to determine the mechanism by which the receptor
reaches the nucleus and to understand the physiological role of these InsP 3-dependent
nuclear Ca2+ signals. We found biotinylated IR in the nuclear fractions after insulin
stimulation, supporting the conclusion that the receptor translocates from the plasma
membrane to the nucleus of SkHep-1 cells. Clathrin heavy chain and caveolin-1 siRNA
knockdown each resulted in a decrease in nuclear IR after insulin stimulation, and
simultaneous knockdown of both had an additive effect, suggesting that either of these
endocytic pathways participate in translocation of the receptor to the nucleus. Nuclear
InsP3 buffering lead to the inhibition of insulin-induced Ca2+ signals throughout the cell.
Furthermore, nuclear InsP3 buffering resulted in a decrease in BrdU uptake as well as in
liver weight after partial hepatectomy. Together, we demonstrated that insulin induces
a subpopulation of IR to move from the plasma membrane to the nucleus in order to
mediate insulin’s effects on cell proliferation and liver regeneration, and that InsP 3 and
Ca2+ signaling pathways within the nucleus are responsible for these particular actions of
insulin.
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EFFECTS OF LOW INTENSITY RED LASER ON BACTERIAL GROWTH AND PLASMIDS DNA
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Background:
Clinical protocols are performed with low intensity lasers based on their biostimulative
and photochemical effects on biological tissues.
Aims:
The aim of this study was to evaluate effects of low intensity red laser on growth of
Escherichia coli cultures and bacterial plasmids.
Methods:
Escherichia coli AB1157 (wild type) and BW9091 (exonuclease III deficient) cultures were
exposed to low intensity laser (1 and 8 J/cm2) and the factor growth was determined. In
other experiments, E. coli AB1157 and BW9091 cultures hosting pBSK plasmids were
exposed to laser and plasmid topological forms were evaluated by agarose gel
electrophoresis. E. coli cultures no exposed to laser were used as controls.
Results:
Data obtained to growth factor after 4 hours of growth, to AB1157 were (XSD):
5.10.77 (control), 4.52.80 (1 J/cm2), 5.92.11 (8 J/cm2); to BW9091: 5.51.57
(control); 9.81.21 (1 J/cm2), 8.31.00 (8 J/cm2). Percentage of supercoiled plasmids
form obtained from AB1157 were (XSD): 66.51.43 (control), 44.05.62 (1 J/cm2),
2
2
56.55.40 (8 J/cm ); to BW9091: 76.41.96 (control); 82.66.7 (1 J/cm ), 79.45.35 (8
J/cm2). Data suggest that low intensity red laser significantly (p<0.05) alters the growth
of E. coli exonuclease III deficient cultures and the percentage of supercoiled plasmid
form from E. coli wild type.
Conclusion:
Results indicate that biostimulative effect of low intensity red laser at fluencies used in
clinical protocols could be dependent of genetic characteristics of cells.
Funding support:
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Cadmium is a genotoxic non-essential element that can be regarded as one of the most
toxic heavy metal that can keep the food chain. This genotoxicity refers to alterations in
the nucleus and it could be characterized as lobbed (LO), blebbed (BL), micronucleus
(MN), bud (BD), notched (NO), binuclear (BI), vacuolization (VA) or nuclear condensation
(CO) which are produced in consequence of errors that occur during mitosis or meiosis
In this work, we determine the effect of Cd on erythrocytes nuclei of Nile Tilapia
exposed to Cd at concentrations of 2.5 mg/L (2.5) e 25 mg/L (25) of Cd Cl 2.H2O and after
depuration period of 48hs. No Cd was added to control group. At each 48-, 96- and 144
hs, 7 animals per treatment were sampled to obtain blood smears that were analyzed
using light microscopy techniques. Frequencies of nuclear abnormalities were found for
each treatment. Significant increases on nuclear abnormalities were observed after 48hs
in 25 and after 96hs in 2.5 concentrations. Depuration was observed only on 2.5 group.
The most frequent abnormalities where NO, LO and CO that presented close relation
with the period and the concentration applied. This data suggest the use of these
alterations as indicators of genotoxic damage induced by cadmium in this biological
model.
Financial Support: CAPES, CNPq and FAPEMIG
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Abstract
Defective insulin secretion in type 2 diabetes mellitus (T2DM) is caused by beta-cell
dysfunction and reduced beta cell mass. Hyperplasia/hypertrophy of beta cell can occur
at certain in vivo and experimental conditions such as in the insulin resistance state. The
Wnt/beta-catenin signaling pathway is involved in morphogenesis, cell fate,
proliferation and differentiation but its role in the endocrine pancreas plasticity has not
been investigated. The aim of this work was to investigate a putative involvement of the
Wnt/beta-catenin signaling pathway in the beta cell hyperplasia in a model of T2DM.
For that, we employed C57BL/6 mice, fed a high fat diet (HFD) for 60 days. At the end of
the feeding period, HFD-fed mice became obese, hypercholesterolemic and insulin
resistant, glucose intolerant, hyperinsulinemic and moderately hyperglycemic,
characterizing them as pre-diabetics. These pre-diabetic animals showed increased
proliferation of beta cells, as assessed by Ki67 immunostaining, and exhibited
morphometric changes indicative of endocrine pancreas hyperplasia, such as increased
total beta cell mass and beta cell number per islet. Immunoblotting for proteins
associated to the Wnt/beta-catenin signaling pathway in homogenates of isolated
pancreatic islets revealed a significant increase of unphosphorylated (activated) betacatenin (40%), cyclin D (14%), and GSK-3beta (74%) islet content in HFD-fed animals
when compared to the control group. The protein expression analysis suggests that the
Wnt/beta-catenin pathway may be activated during the islet hyperplasia process in our
animal model.
Financial Support: CNPq, CAPES, FAPESP (Proc. no.2009/52824-1).
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Insulin secretion depends on several events, including the gap junction-mediated
intercellular communication (GJIC). Beta cell dysfunction in type 2 diabetes mellitus
(T2DM) are not completely understood. Lipoprotein LDL receptor knockout (LDLr-/-)
have been used as a model of hypercholesterolemia, a risk factor of T2DM. In this work,
we investigated the gap junctional connexin 36 (Cx36) islet content and response of
pancreatic beta cells to a high fat diet (HFD) for 60 days in wild-type (WT, LDLr+/+) and
LDLr-/- C57BL/6 adult mice. After HFD, WT animals became obese,
hypercholesterolemic and pre-diabetic. They also displayed a decreased secretory
response of beta cells to glucose. LDLr-/- mice showed a relatively higher
cholesterolemia, glycemia, intolerance to glucose, and a decreased glucose-stimulated
insulin secretion per islet as compared to WT. HFD induced similarly in WT and LDLr-/mice a significant decrease in Cx36 beta cell content as revealed by Western Blot. Both
WT and LDLr-/- groups fed HFD showed an increase in the number of Ki67-positive beta
cells (proliferation cell marker), but only WT displayed morphometric changes indicative
of hyperplasia and hypertrofia of the endocrine pancreas (i.e. increase of the total islet
and beta cell masses and size). Concluding, the pre-diabetic state in WT and LDLr-/- is
associated with decreased Cx36 expression, suggesting a possible role of the GJIC in
T2DM pathogenesis. The relative high metabolic susceptibility to HFD seen in LDLr-/mice may be explained by a deficiency in insulin secretory response to glucose and the
absence of compensatory hyperplasia of the endocrine pancreas.
Ethics Committee on Animal Experimentation - ECAE / UNICAMP (Protocol. 1884).
Financial Support: CNPq, CAPES, FAPESP (Proc. no.2009/52824-1).
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Bone marrow is the organ responsible for hematopoiesis, and comprehends a complex
ambient where stromal cells interact with hematopoietic precursors. Red marrow is
gradatively converted to yellow marrow, where stromal cells acquire an adipocytic
phenotype, yet the control of this process, as well as its influence on hematopoiesis,
remain elusive. The aim of this study was to submit murine bone marrow stromal cells
to adipogenic inducers (insulin, hydrocortisone or indomethacin) and investigate the
interaction of the treated cells with hematopoietic cells in vitro. Intracellular lipid
storages were quantified by Oil Red-O, and lipid profile was analyzed by thin-layer
chromatography. Mielossuportive capacity was evaluated in co-culture system during 18
days. We showed that insulin-treated stromal cells accumulated lipids more intensely
than hydrocortisone- or indomethacin-treated cells. Insulin and indomethacin induced
accumulation of large and heterogeneous lipid droplets, while hydrocortisone induced a
phenotype with smaller and uniform droplets, including a slightly greater content of free
cholesterol. In co-culture models, the adipogenic phenotype was maintained only in
insulin-pre-treated stromal cells. It was observed, in all co-cultures, a predominance of
neutrophils at 48 hours, followed by an increase of monocytes after 7 days. These
predominated until day 18 in all except insulin-pre-treated co-cultures, where they
balanced with neutrophils, with a strong presence of precursor cells (~40%),
corroborating the enhanced expansion of progenitor cells (cobblestones) adhered to the
stromal monolayer in these cultures. These results indicate that hematopoiesis may be
regulated differentially by bone marrow adipocytes/lipid-storing cells. Financial support:
CNPq/FAPERJ.

F11
Evaluation of Iron Supplemented Media Culture in the Cellular Viability and Genomic
Stability of Cell Lines – MRC5 and HepG2
Ana Lúcia Vargas Arigony1, Larissa Milano1, Michelle Lima1, André Luiz Mendes Juchem1,
Cristiano Trindade1, Miriana Machado1,2, Diana Lilian Bordin1, Eduardo Cremonese
Filippi-Chiela3, Guido Lenz3, Daniel Prá1, João Antonio Pêgas Henriques1,2

(1) Laboratório de Reparação de DNA em Eucariotos, Departamento de Biofísica/Centro
de Biotecnologia, UFRGS, Porto Alegre, RS, Brazil.

(2) Inst. Ed. Pesq. Des. Inov. Tecn. ROYAL, Unidade GENOTOX-ROYAL, Centro de
Biotecnologia, UFRGS, Porto Alegre, RS, Brazil.

(3) Laboratório de Sinalização Celular, Departamento de Biofísica/Centro de
Biotecnologia, UFRGS, Porto Alegre, RS, Brazil.

Corresponding author: arigonycorte@gmail.com / +55 51 81174454

Iron is an essential micronutrient and, as such, is required for growth, development, and
normal cellular functioning. Either excess or deficiency of iron can cause oxidative
stress. Since the cell media commonly used for cell culture has less iron concentration
than the human serum, the proposal of this study was to evaluate the role of iron
supplementation in two cell lines – MRC5 (normal human lung fibroblast) and HepG2
(human hepatocellular carcinoma). Around 7.0uM of iron from either holo-Transferrin
(h-Tf) or Inorganic iron (FeSO4.7H2O) were added to the media for 24h and 96h, then
cytotoxicity (MTT assay, Clonogenic assay and Population Doubling Time), genotoxicity
(Comet Assay) and Reactive Oxygen Species (ROS) formation (DCFH with Flow
Cytometry) were evaluated. Either supplementations, h-Tf or Inorganic iron, increased
the cell viability of the cell lines evaluated and no genotoxicity was observed. Regarding
ROS formation, short and long-term exposure to iron led to an increase in the free
radicals formation without affecting cell viability. Evidence indicates that oxidative
stress resulting from an increased iron level, possibly in association with defects in
antioxidant defense mechanisms, causes cell death in some degenerative diseases and
could be related to some types of cancer. In vivo, there is a complex system of transport
and storage proteins to ensure that iron is rarely allowed to roam free, hence being
harmful. Although h-Tf is part of such mechanism, theoretically avoiding free iron in
extracellular environment, oxidative stress was observed in its treatment. Additional
studies will be considered. Funding support: PRONEX/ FAPERGS/CNPq.
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Interleukin-4 (IL-4) is an anti-inflammatory cytokine primarily produced by T helper 2
cells, basophils and mast cells. IL-4 mediates several effects in the Central Nervous
System, such as proliferation, differentiation and survival.
The aim of this work was to evaluate if IL-4 treatment could regulate the proliferative
effect of EGF in retinal cells maintained in vitro during different time intervals.
Rat pups have been sacrificed and their retinas have been dissected in salt solution,
incubated in a 0,1 percent trypsin and triturated through a Pasteur pipette. Cells have
been plated in medium 199 in the presence of IL-4, EGF or the drug to be tested and
incubated in an atmosphere of 5 percent CO2 and 95 percent air at 37 oC. The cellular
proliferation has been evaluated by the [3H]-thymidine incorporation assay. The levels
of cyclin D1 and p53 have been determined by Western blot analysis.
The experimental procedures with animals have been approved by Ethical Commission
of Animal Research at UFF (00124/09).
6,25 U/mL IL-4 partially has inhibited the 0,1ng/mL EGF effect on cell proliferation when
the cultures were co-stimulated for 48h (50 percent). This inhibition has been Jak-3
dependent and mediated by an increase in p53 expression (65 percent) and a decrease
in cyclin D1 expression (40 percent).
Our results suggest an important role for IL-4 regulating the proliferative responses
during the development of the retina.
Financial support: CAPES, CNPq, FAPERJ, PROPPI, PRONEX.
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Pituitary adenomas are benign tumors with low prevalence of malignant
transformation. We hypothesize the involvement of senescence as protective antitumoral cell mechanism and we aimed to determine its contribution in estrogeninduced pituitary hyperplasia. Wistar male rats were treated by subcutaneous
implantation of estradiol benzoate (30 mg) for 10, 20, 40 and 60 days. Empty capsules
were implanted in controls. By immunodetection of Ki67 and flow cytometry DNA
analysis we detected estrogen-induced pituitary hyperplasia with a biphasic response: a
significant proliferation rise after 10 and 20 days followed by its decrease after 60 and
80 days of treatment (p<0.05; ANOVA-Fisher). This cytostatic phase was accompanied
by increase in beta-galactosidase activity; cyclin inhibitor p21, mitochondrial fission
(DRP1) and fusion (MFN1) and IL-6 protein expression; all considered cellular
senescence-associated markers. Moreover, increase in phosphorylated-ATM (DNA
damage response) was detected throughout the estrogenic treatment (p < 0.05).
The correlation of this cytostatic phase with an intrinsic cell arrest mechanism during
the development of pituitary hyperplasia les us to suggest a predisposition of pituitary
gland self-regulation to activate senescence pathways. Since evidences of in vivo
senescent lesions associated with tumor suppression are incipient, our findings
contribute to understanding the senescence process in pituitary syndromes.
The experimental protocols were approved by the local Institutional Committee for the
Care and Use of Laboratory Animals of School of Medicine, National University of
Cordoba. These studies are supported by CONICET, FONCyT and SECyT-UNC.
Keywords: cell senescence, pituitary, estrogen, hyperplasia, proliferation
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The protozoa Trypanosoma cruzi presents a single nucleus and a single mitochondrion
with an enlarged portion named kinetoplast, which harbours the mitochondrial DNA
(kDNA). Topoisomerases are essential for replication, transcription and repair, since
they modulate the topological state of the DNA, thereby representing important targets
in chemotherapeutic and cell biology studies. In this work, we analyzed the effects of
Camptothecin, a topoisomerase I inhibitor, and Berenil, a DNA binding drug, on the
proliferation and ultrastructure of T. cruzi epimastigote forms. For this purpose, cells
were cultivated in medium containing different drug concentrations and samples were
collected after each 24 hours for counting on Neubauer’s chamber, for processing to
optical or transmission electron microscopy and to flow cytometry. Cell viability was
verified using MTS/PMS method, that verifies the mitochondrial activity and the loss of
kDNA (dyskinetoplasty) was evaluated using DAPI staining. Data showed that
Camptothecin promoted high proliferation inhibition (IC 50 = 2,08 uM) and reduced cell
viability, in a dose-dependent manner, leading to cell cycle arrest in G2 phase.
Transmission electron microscopy revealed that Camptothecin caused an intense
unpacking of the heterochromatin, which is usually found close to the nuclear envelope
and around the nucleolus, however kDNA presented its typical arrangement. Protozoa
treated with Berenil presented mitochondrial swelling, changes on kDNA compactation
and dyskinetoplasty. Taken together, our results showed that Camptothecin and Berenil
led to remarkable effects on T. cruzi ultrastructure and emphasize the essential role of
topoisomerases as a valuable target for antitrypanosomal chemotherapy. Supported by
CNPq and FAPERJ.
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Evaluation of gastric cancer cell proliferation and adhesion in cell culture plates
submitted to corona and glow discharge (plasma) processing with different N2/H2 ratio
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Constitutively active Cdk1 triggers DNA damage and cell cycle arrest
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Gastric cancer (GC) is the fourth most frequent type of cancer and the second most
frequent cause of mortality worldwide. The GC lines have been used as an important
biological model for obtaining information about the clonal evolution and malignant
disease. Cell adhesions are essential for cell migration, tissue organization, and
differentiation. The adhesion signals cooperate with other pathways to regulate
biological processes such as cell survival, to regulate proliferation, wound healing and
tumorigenesis. The aim of this work was to observe whether there was difference in
proliferation and adhesion of GC cells after modification of the culture plate surfaces
using corona and glow discharge (plasma) processing and their proliferation as a
function of the days. Low energy ion scattering (LEIS) and X-ray photoelectron
spectroscopy (XPS) were used to access the elemental composition and chemical
bonding characteristics of polystyrene (PS) surfaces submitted to different N2/H2 ratio.
The GC cells, ACP02 and ACP03, were plated (2.5×103 cell per well) in 96 well plates
treated as described above. After 3 days of plating, the cells were counted with trypan
blue for viability and proliferation analyses. The results indicated that there is a
statistically significant difference among the treatments (p<0.0001) regarding cell
proliferation; nevertheless, considering the days of treatment, it was not observed
statistically significant differences for cell proliferation and adhesion.
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Gastric post-natal development depends on milk intake, and interestingly fasting during
suckling period stimulates cell proliferation.p27Kip1 level oscillates during cell cycle
progression, due to its phosphorylation at threonine187 which leads to degradation by
the ubiquitin-proteasome system. Several studies showed that TGFβ increases p27Kip1,
by decreasing its degradation. Recently, we showed that TGFβ reduces fasting-induced
proliferation in gastric cells. Our aim was to analyze the effect of fasting and TGFβ1 on
p27Kip1 regulation in suckling rats. 14 day-old pups were submitted to fasting for 90
minutes, and treated with a single dose TGFβ1 (45ng) or PBS for 2 and 12 hours by
gavage (CEUA-80/11). We analyzed p27Kip1, phospho-p27thr187 and Skp2 protein
concentrations. p27Kip1and Skp2 primers were used for RT-PCR. By using immunoblot,
we observed lower p27 levels throughout fasting, whereas TGFβ1 did not change
protein concentration in 2h, but increased it after 12h (p<0.05). Even though, phosphop27thr187 levels and immunostaining increased during fasting, this effect was reversed
after 2h and 12h by TGFβ1 (p<0.05). We also observed an increment in Skp2 protein
level during fasting, but a decreament after 2h and 12h TGFβ1 treatment (p<0.05). No
difference was observed for gene expression of both p27Kip1 andSkp2. Our results
showed that fasting induces post-translational regulation of p27Kip1 by increasing its
phosphorylation, in parallel to high Skp2 concentration, effects which were reversed by
TGFβ1 treatment. We conclude that TGFβ1 stabilizes p27 Kip1 through reduction of
protein degradation, consequently, influences cell cycle progression in gastric
epithelium of suckling rats.
Support: CAPES, FAPESP
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Mitotic entry and progression is orchestrated by Cdk1/cyclin B1 complex, whose kinase
activity is tightly regulated. Prior to assuming full activity, Cdk1 is kept under control by
inhibitory phosphorylations on its Thr14 and Tyr15 residues. To further analyze the
reasons for pre-mitotic Cdk1 inhibition and the consequences of the de-regulated
activation of Cdk1 to the cell cycle and proliferation, we have generated the first
conditional knockin mouse model where we replaced Thr14/Tyr15 with nonphosphorylatable analogues, alanine and phenylalanine (Cdk1AF). Methods: Mouse
embryonic fibroblasts (MEFs) that can be induced to express Cdk1AF were used in our
experiments, including FACS analysis, Western blots, immunofluorescence, comet assay
and 3T3 assay, as previously described. Results: Cdk1AF expression in mice is embryonic
lethal as Cdk1AF expressing cells are unable to proliferate. MEFs expressing Cdk1AF are
characterized by premature activation of Cdk1 kinase activity, phosphorylation of
histone H3, DNA damage, and arrest of cell cycle in mid S-phase. Cdk1AF expression in
adult mice causes DNA damage in proliferative tissues such as spleen and intestine.
Microarray analysis of cellular transcriptome after Cdk1AF expression indicates a
profound down regulation of pathways involved in DNA damage repair, chromosome
condensation, replication, microtubule organization, and apoptosis. Conclusions: Early
activation of Cdk1 leads to premature phosphorylation of mitotic Cdk1 substrates
including histone H3 prior to mitosis, which in turn results in DNA damage and cell cycle
arrest. Coordinated activation of Cdk1 is essential for error-free cell cycle progression
and genomic stability.
All animals were treated according to IACUC guidelines.
Funding: A*STAR, Singapore.
The authors declare no conflict of interests.
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Maternal milk is the exclusive source of nutrients during lactation and carries hormones
and growth factors that promote maturation, functional development and growth of the
gastrointestinal tract. Weaning marks the transition from suckling to solid food intake
and it is important for appropriate postnatal development. Early weaning (EW) is the
abrupt interruption of suckling, and induces several effects in stomach, which is the
major site of ghrelin synthesis, a hormone that induces food intake and is related to
metabolism control (CEEA80/11-2014). In the present study, we investigated the
distribution of ghrelin and growth hormone secretagogue receptor (GHS-R) in the rat
gastric mucosa during the third postnatal week, and evaluated the effects of EW on
these molecules. In addition, we studied whether ghrelin is part of cell proliferation
control in gastric epithelium, and to that we used an antagonist. By using
immunohistochemistry, we detected an increase of ghrelin immunolabelled cells in
animals submitted to EW. After RT-PCR, we observed that GHS-R expression was not
altered by dietary change and this result was confirmed through Western blot, whereby
we observed receptor levels. The antagonist [D-Lys-3]-GHRP-6 reduced DNA synthesis
index, as determined by BrdU incorporation followed by immunohistochemistry. We
concluded that ghrelin and GHS-R are distributed in the gastric mucosa during the third
postnatal week and that EW increases hormone levels in the gastric epithelium, without
changing its receptor. We can suggest that such modulation might be involved in the
control of cell proliferation, which is essential for stomach development.
Fapesp(2011/17415-3), Capes(PNPD 02486/09-1) and Cnpq(483238/210-4)

The eukaryotic cell cycle is a complex and precisely controlled phenomenon involving
replication of organelles that results in the formation of two identical daughter cells. In
most trypanosomatids, including different Leishmania species, the cell cycle initiates by
the division of the nucleus followed by the concomitant duplication of the kinetoplast
and flagellum growth, which culminates in cell division. In this work we describe the cell
cycle phases of L. amazonensis promatigotes, the causative agent of the tegumentar
leishmaniasis in the Americas. Promastigote cultures were synchronized with
hydroxyurea (HU) and changes in DNA content during the cell cycle were followed by
fluorescence-activated cell sorting (FACS) analysis and fluorescence microscopy of
respectively propidium iodide and DAPI-stained cells. In addition, the growth of the
flagellum was accompanied by indirect immunofluorescence. We were able to
determine the replication timing of both nucleus and kinetoplast, and showed that the
nuclear DNA replication (S phase) takes around 2.5 hours. Contrary to previously shown
for other Leishmania species and other trypanosomatids, the majority of the examined
cells (70%) apparently duplicated the kinetoplast before of the nucleus. In addition, in
these cells, the new flagellum was formed and divided during the kinetoplast S phase,
reaching its mature size at the beginning of the kinetoplast G2 phase. The successful
synchronization of the L. amazonensis cell cycle with HU allowed us to determine for the
first time, the order of several events especially the division of the two main organelles
of the parasite, nucleus and kinetoplast.
Supported by: FAPESP and CNPq
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ABSTRACT
Most studies of c-Jun N-terminal Kinase (JNK) activation in retinal tissue were done in
the context of neurodegeneration. We investigated the behavior of JNK, during mitosis
of progenitor cells in the retina of newborn rats. Sections of retinal explants that were
kept in vitro or freshly fixed retinal tissue were used to detect protein phosphorylation
by immunohistochemistry, and were examined through confocal microscopy. Mitotic
cells were identified by chromatin morphology, histone-H3 phosphorylation, and
location in the retinal tissue. Phosphorylation of JNK was also examined by western blot.
In the retina of newborn rats (P1), JNK is phosphorylated during mitosis of progenitor
cells, mainly during the early stages of mitosis. JNK2 was preferentially phosphorylated
in mitotic cells. The transcription factor ATF-2 is not phosphorylated in mitotic cells,
whereas transcription factor c-Jun is phosphorylated at all stages of mitosis.
Phosphorylated c-Jun was detected also in the centrosome in mitotic cells. Inhibition of
JNK induced cell cycle arrest, specifically in mitosis. Treatment with the JNK inhibitor
decreased the number of cells in anaphase, but did not alter the number of cells in
either prophase/prometaphase or metaphase. Moreover, cells with aberrant chromatin
morphology were found after treatment with the JNK inhibitor. Finally, inhibition of JNK
induced programmed cell death in proliferating cells in the retina of newborn rats. We
show, for the first time, that JNK is activated in mitotic progenitor cells of developing
retinal tissue, suggesting a new role of JNK in the control of progenitor cell proliferation
in the retina.
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Lung cancer is the leading cause of cancer deaths in the world. The treatment options
are mostly palliative particularly when the disease is diagnosed at an advanced stage.
Thus, it is relevant to identify new drugs that may contribute to improve the treatment
options for lung cancer. 7-epi-clusianone is a prenylated benzophenone isolated from
the epicarp of Rheedia brasiliensis, a native Brazilian plant. We demonstrated in
previous studies that 7-epi-clusianone has different biological properties such as antiinflammatory, antinociceptive, antiparasitic, antimicrobial and antineoplastic activities.
The objective of the present study was to investigate the effects of 7-epi-clusianone on
the cellular proliferative behavior and on the morphology of A549 cells which are
derived from human lung cancer. The cell viability was evaluated by MTS assay, cell
cycle progression was investigated by flow cytometry and the morphology was explored
by actin staining and microtubules immunoreaction. The treatment reduced the viability
of A549 cells in a concentration-dependent manner (IC50 = 16.13 microM). Cells were
arrested in G1-phase and apoptosis was induced; morphological changes and
cytoskeleton reorganization were also observed after treatment with 7-epi-clusianone.
Our data show that 7-epi-clusianone presents a potential anticancer activity against lung
cancer.
Keywords: lung cancer, benzophenone, apoptosis, cell cycle, 7-epi-clusianone
Financial support: Fapemig, Capes/PNPD and CNPq
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Rbp38 is a protein exclusively expressed in trypanosomatid parasites, including L.
amazonensis, the etiologic agent of Tegumentar leishmaniasis in the Americas. LaRbp38
interacts in vivo with GT-rich DNAs (e.g. kDNA and single and double-stranded telomeric
sequences) and plays a role in nuclear and kDNA replication. To verify if LaRbp38
participates of the DNA damage response we treated L. amazonensis promastigotes
with hydrogen peroxide (H2O2) and UV light. We estimated the IC50 for each genotoxic
agent and DNA damage was confirmed by TUNEL-positive assays, which directly
correlated with the visible translocation of most of the LaRbp38, naturally found in the
kinetoplast, to the nucleus. Under oxidative stress, we also observed visible alterations
in the expression of LaRbp38 compared to other proteins known to be involved in
damage response in the nucleus and in the kinetoplast (e.g. LaRPA-1, OGG1, MRE11,
Ku80 and Tryparedoxin peroxidase), since most of them showed alterations in the
expression levels only during the recovering time. When the same assay was performed
with parasites irradiated with UV light, alterations in the expression of most of the
proteins were visible only after 15 min of culture recovering. Moreover, by coimmunoprecipitation the known interaction among LaRbp38 and LaRPA-1 was not
perturbed in the presence of H2O2, but different proteins partners involved with
oxidative stress and cell proliferation were detected in the IP eluates using mass
spectrometry analysis. We are currently testing these new interactions in order to
confirm if LaRbp38 participates of the DNA damage response in Leishmania.
Funded by FAPESP and CNPq
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Aim: During development of the central nervous system various events must be
carefully coordinated to ensure that the number and proportion of cell types of the
mature retina are correct. Proliferation and differentiation of retinal progenitors is
controlled by both cell intrinsic and cell extrinsic factors. Our group has shown that
Pituitary Adenylyl Cyclase Activating Polypeptide (PACAP) regulates cell proliferation in
retinal progenitors in a cAMP/PKA-dependent manner through the decrease in cyclin D1
levels (Eur. J. Neurosci. 3; 311-321, 2010). Previous data in the literature have
demonstrated that Shh responses can be antagonized by increasing cAMP levels and
PKA activity. This signaling pathway was described to act on degradation or processing
of the transcription factors Gli to a repressor form (Mol. Cell. Biol. 26; 3365–3377, 2006;
Dev. Biol. 326; 177–189, 2009). Since during retinal development Shh has a
promitogenic role (Development 132; 5103-5113, 2005) the aim of this study is to
investigate the effect of PACAP in the negative regulation of Shh signaling pathway in
the retina. We propose that this might be a mechanism which contributes to the
antimitogenic effect of this neuropeptide.
Methods: Incorporation of [3H]-thymidine (1μCi/mL) and BrdU (10μM) were used to
analyze cell proliferation. Retinal explants were incubated for 24 hr with or without 10
nM PACAP38 and, SAG (agonist of Shh pathway) (1nM, 5 nM and 10 nM). For the last 2
hr of the experiment [3H]-thymidine or BrdU were added to label cells in S phase of the
cell cycle. [3H]-thymidine incorporation was determined by liquid scintillation and BrdU
positive cells were counted through flow citometry. mRNA content of various target
genes was determined through quantitative real time RT-PCR (qRT-PCR).
Results: Previous results from our group showed that retinal explants obtained from
one day-old (P1) Lister-Hooded rats treated for three hours with 10nM PACAP present a
significant reduction in mRNA levels of transcription targets of the Shh pathway, such
as, Ptch1 (65,4% ± 0,03 compared to Control 100%) and Gli1 (49,2% ± 0,07 compared to
Control 100%) (unpublished data). First we evaluated the possibility to use SAG as a
tool in our study. Treatment of P1 retinal explants with different concentrations of SAG
induced proliferation of retinal progenitors and increased Gli1 mRNA levels. Moreover it
was observed that treatment with 10nM PACAP blocked in 50% SAG-induced increase in
cell proliferation. This result reinforces our hypothesis that this neuropeptide can
negatively modulate cell proliferation of retinal progenitors through its interference in
Shh signaling pathway. Additional experiments are in progress to characterize the
molecular mechanisms associated with this effect.
Conclusion: The results presented here suggest that the neuropeptide PACAP is a
negative regulator of Shh pathway.
Sources of research support: CNPq and FAPERJ.
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Breast cancer is the most common cancer among women and the current therapies
show variable effectiveness with high toxicity to normal tissues and often the tumor
develops metastasis and drug resistance. Therefore, it is relevant to identify new
compounds potentially effective against breast cancer with minimal side effects. The
tetraprenylated benzophenone (7-epi-clusianone) was isolated from Rheedia
braziliensis, a native Brazilian plant. In previous studies we showed that this compound
presents a wide biological proprieties such as antianaphylactic, antimicrobial,
antispasmodic, leishmanicidal, anti-inflammatory and antinociceptive activities. The
present study aimed to investigate the effects of 7-epi-clusianone on proliferative
behavior of two cell lines derived from human breast cancer (MCF-7, estrogendependent; and Hs578T, estrogen-independent). The cell viability was evaluated by MTS
assay, the cell cycle progression was investigated by flow cytometry and the
morphology was explored by actin cytoskeleton staining. The results showed that 7-epiclusianone affected the cell morphology and the viability of MCF-7 and Hs578T cells and
the effects were concentration-dependent. The IC50 was approximately 20 microM in
both cell lines and this drug concentration arrested the cell cycle: in the MCF-7 there
was a significant increase in the G1 population while in the Hs578T the percentage of
cell in the G2/M-phases was significantly higher than control. The sub-G1 cell population
was 3.3-fold and 2-fold higher in MCF-7 and Hs578T, respectively, when compared to
control. The results suggest that 7-epi-clusianone might be useful in breast cancer
therapy although preclinical assays should be performed to confirm its antitumor
proprieties.
Keywords: 7-epi-clusianone, breast cancer, cell cycle, benzophenone
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Bromodeoxyuridine (BrdU) is a thymidine analog that incorporates DNA of dividing cells
during the S-phase of the cell cycle. As such, BrdU is used for birth dating and
monitoring cell proliferation. BrdU immunohistochemistry has been instrumental for the
study of the development of the nervous system and adult neurogenesis. However, the
use of BrdU for studying neurogenesis is not without pitfalls and limitations. BrdU is a
toxic and mutagenic substance. The present study investigated the effects of BrdU on
reflexological and neurological development of Wistar rat offspring. For this propose, on
postnatal day(PND) 2, litters were sexed and pups received a single dose of BrdU 10
(D10) or 15 (D15) mg/kg or saline (CTL). Physical development and maturation of the
pups within each dose group was evaluated by observing the dates of onset and
completion of pinna unfolding, incisor eruption, eye opening. The pups were given a
battery of tests to evaluate the development of neurological reflexes. Age (days) of
onset and completion of the reflex responses were recorded. Among the examined
physical developmental parameters, incisor eruption occurred two days earlier in pups
D15 and acquisition of neurological reflex parameters occurred later. On PND14, pups
from D10 e D15 groups showed signs of blindness, whitish eyes, a visual acuity test was
performed and the visual loss was confirmed. BrdU injections accelerated certain
physical and delayed reflexologic and neuromotor developmental milestones. To
confirm BrdU incorporation both groups were submitted to histological analysis by
immunohistochemistry techniques.
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Some trypanosomatid protozoa harbor a single symbiotic bacterium that co-evolves in a
mutualistic relationship with them, thus representing an interesting model to study cell
evolution and the origin of organelles. This association is characterized by intense
metabolic exchanges and by a coordinated division between the bacterium and other
host cell structures. Angomonas deanei and Strigomonas culicis are symbiont-bearing
trypanosomatids whereas the bacterium is usually observed close to the host cell
nucleus and is the first structure to divide. Each daughter cell carries just a single
symbiont, indicating that the host protozoan somehow controls the symbiont division.
In order to better understand the mechanisms involved in this coordinated division,
protozoa were treated with inhibitors that blocks the cell cycle in different phases. Our
data showed that the treatment with cicloheximide, an eukaryotic protein synthesis
inhibitor, induced cell proliferation arrest and blocked the symbiont segregation,
suggesting that the bacterium somehow depends on host protein factors to divide.
Treatment with aphidicolin, an inhibitor of eukaryote DNA polymerase I, arrested
protozoan proliferation but did not block the symbiont replication, generating unusual
cell pattern, which presents more than one symbiont unable to segregate. Also, after
treatment with camptothecin, a topoisomerase I inhibitor, filamentous bacteria were
observed. Besides the cell biology assays, our genome database revealed loss of genes
in the division and cell wall cluster (dcw) of the symbiont. Taken together, our results
support that mechanisms of division control are involved in the coordinated division of
the bacterium. Supported by CNPq, FAPESP and FAPERJ.
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The 7-epi-clusianone is a tetraprenylated benzophenone that was isolated from Garcinia
brasiliensis, a native Brazilian plant. This molecule has shown several biological activities
such as anti-inflammatory, antinociceptive, antiparasitic, antimicrobial and
antineoplastic proprieties. This study aimed to investigate the effects of 7-epiclusianone on the cellular proliferative behavior and morphology of HepG2 cells, which
are derived from human hepatocellular carcinoma (HCC). The cell viability was
evaluated by both MTS and sulforhodamine B (SRB) assay, and cell cycle progression
was evaluated by flow cytometry. The treatment with 7-epi-clusianone for 48h affected
the viability of HepG2 cells in a concentration-dependent manner (IC50 was
approximately 10 µM). The results obtained by cytometry showed that cultures treated
with 10 µM of 7-epi-clusianone present cell cycle arrest in both G0/G1 and G2/M
phases. Interestingly, a significant increase in subG1 cell population was only observed
in the cultures treated with 20 µM. Summarily, our data showed that 7-epi-clusianone
exerts a great antiproliferative activity on HepG2 cells and may be useful in the
treatment against HCC, however in vivo studies should be performed to confirm its
antitumoral activity.
Keywords: 7-epi-clusianone, hepatocellular carcinoma, benzophenone, cell cycle.
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Several studies have demonstrated that cancer cachexia induces loss of fat mass that
accounts for a large part of the dramatic weight loss. However, few studies have
addressed the role of adipogenesis and apoptosis during cachexia development. We
evaluated the mesenteric adipose tissue (AT) depots in cancer cachexia animal model.
Male Wistar rats (n=20), 8 weeks old, were subcutaneously inoculated with 1 mL (2×10 7)
of tumour cells (Walker 256). Samples of the mesenteric AT and SVF were collected at
day 0, 4, 7 and 14. Gene expression of Pref-1 and adiponectin from SVF were evaluated
by qPCR and protein expression of pro-caspase-3 and 9 and Caspase-9 from mesenteric
AT by Western blot. In SVF, gene expression of Pref-1 increased 8-fold (p<0.05) at day 4
and 5-times (p<0.05) on day 7 compared to control (day 0), returning to baseline values
at day 14. Adiponectin mRNA levels showed no difference in any evaluated time
periods. In mesenteric AT, the protein expression of Caspase-9 increased 4-fold (p<0.05)
on day 7, compared to control, with no changes in Pro-Caspase-9 and 3 at the same
period. Our results demonstrated changes in gene expression of Pref-1, suggesting an
increase in the preadipocytes population in the early stages (day 7) of cachexia
development, however, it was not followed by adiponectin mRNA changes (mature
adipocytes marker). During the same period of syndrome development, there was an
increase of caspase-9 cleavage, suggesting important role apoptotic pathway in AT from
cachectic rats. Financial Support: FAPESP 2010/51078-1 and 2012/00488-0.
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Mitochondrial energy utilization in young and old worker honeybees (Apis mellifera)
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Abstract
Trophocytes and fat cells in honeybees (Apis mellifera) have been used for cellular
senescence studies, but mitochondrial energy utilization with advancing age in workers
is unknown. In this study, microscopic and biochemical techniques were used to study
mitochondrial energy utilization in the trophocytes and fat cells of young and old
workers. Mitochondrial density was determined by confocal microscopy using the
mitochondria-specific fluorescent marker, MTG, and by transmission electron
microspcope. The results showed that (1) mitochondrial density increased with
advancing age; (2) mitochondrial membrane potential, nicotinamide adenine
dinucleotide (NAD+), and ATP concentrations decreased with advancing age; and (3)
NADH dehydrogenase and ATP synthase expression did not differ with advancing age
after normalization to mitochondrial density. These results indicate that young workers
have higher mitochondrial energy utilization efficiency than old workers and that aging
results in a decline in mitochondrial energy utilization in worker honeybees.
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Cellular degradation activity in young and old worker honeybees (Apis mellifera)
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Abstract
Trophocytes and fat cells of honeybees (Apis mellifera) have served as targets for
cellular senescence studies, whether cellular degradation is involved in the cellular
senescence of workers is unknown. In this study, cellular degradation activity was
evaluated in the trophocytes and fat cells of young and old workers by using
biochemical techniques. The results showed (1) 20S proteosome activity, microtubulesassociated protein 1 light chain 3-II (LC3-II) expression, 70 kD heat shock cognate protein
(Hsc 70) expression, and lysosome-associated membrane protein type 2 (Lamp2)
expression decreased with advancing age, whereas Lamp 1 expression was similar with
advancing age; (2) phosphorylated AMP-activated protein kinase (pAMPK)/AMPactivated protein kinase (AMPK) ratio and phosphorylated molecular target of
rapamycin (pmTOR)/mTOR ratio increased with advancing age. These results indicate
that young workers have higher cellular degradation activity than old workers and that
aging results in a decline in cellular degradation activity in worker honeybees.
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G4
Characterization of dual effects induced by antimicrobial peptides: regulated cell
death or membrane disruption

The liver is an organ that acts in the storage of substances such as glycogen, production
of bile, and body detoxification. Several studies have demonstrated the effects of
contaminants in water bodies, causing destruction of hepatocytes and consequent
decrease of basic physiological functions. Our study aimed to identify morphological
changes in liver of fish species Prochilodus lineatus (curimbatá), exposed to disturbed
environments. The first group was exposed to water from Lago Azul (urban lake) - Rio
Claro - SP, which is proven to be affected by waste water from the residences and small
industries. The second group was exposed to a dilution of biodegradable detergents at a
1ppm concentration. These two were compared with a control group kept in pure water
from artesian well at UNESP - Rio Claro. The livers of 10 individuals from each group
were collected after 7 and 20 days of experiment, fixed in aqueous Bouin, embedded in
historesin and subjected to HE technique. The results showed vacuolated hepatocytes
with pyknotic and peripherals nuclei in the group exposed to Lago Azul water, in both
periods of experiment. In the detergent, a small number of vacuolated cells appeared
after 20 days, however in the same period, moderate steatosis was identified. The
disturbances experienced evidence damage to liver cells (different from the control
group) which will lead to death by tissue necrosis and severe body intoxication, as the
filter (liver) is destroyed
FAPESP (2009/17012-6)
José Algusto Senhorini: jose.senhorini@icmbio.gov.br
Rita de Cássia Gimenes de Alcântara Rocha: rita.rocha@icmbio.gov.br
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Recently, studies have focused on the antitumoral activities of the antimicrobial
peptides (AMPs). However, the mechanisms by which AMPs regulate cell death in
mammals are not well understood. In this study, we investigated the cell death-inducing
activities of four -hairpin AMPs (gomesin, protegrin, tachyplesin, polyphemusin II)
along with their linear analogues, and magainin II, a linear AMP, in the human
erythroleukemia K562 cell line. Gomesin and protegrin displayed cytotoxic properties
that their linears counterparts did not. Interestingly, tachyplesin and polyphemusin and
also their linear analogues induced cell death. We were able to distinguish two ways in
which these AMPs induced cell death depending on their concentration range utilized.
Lower concentrations of AMPs induced controlled cell death mechanisms such as
apoptosis, secondary necrosis and necrosis/necroptosis. Each AMP tested promoted
controlled cell death by different intracellular mechanisms. Gomesin, tachyplesin and
Linear-tachyplesin promoted apoptosis that was characterized by annexin labeling,
sensitivity to Z-VAD, and caspase-3 activation. Gomesin and protegrin induced cell death
were also dependent on intracellular Ca2+ mechanisms. The mediated cell death induced
by gomesin, tachyplesin and Linear-polyphemusin II was inhibited by necrostatin-1.
Conversely, treatment with higher concentrations of AMPs, above the EC 50, primarily
resulted in cell membrane disruption, but with different patterns of action for each AMP
tested. Thus, at low concentrations of AMPs the induction of the controlled cell death
prevails, but at higher concentrations of it the direct disruption of the cell membranes is
the most favorable mechanism.
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The paracrine signaling by ATP/ ADP is detrimental during the sterile cell death
induced by acetaminophen

G6
Trichomonas vaginalis: Ultrastructural alterations induced by BPQ-OH compared to
metronidazole and evaluation of its cytotoxicity in mammalian cells
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Paracetamol (APAP) overdose causes liver injury and is the major cause of acute liver
failure (ALF) in the USA and UK. It is well known that during the acute cell death occurs
an imbalance in the ionic cell dynamics, promoting cell death by necrosis, releasing of
intracellular contents (DNA, mitochondrial products and ATP). Interesting, ATP induces
calcium pulses in cultured hepatocytes, although it is not determined how the
purinergic and calcium signaling are co-related in this context, as well as its individual
role in the cytotoxicity induced by paracetamol. In this sense, we investigated if the
extracellular ATP released during APAP-induced necrosis can reverberate cell death, and
the direct effect of purines in hepatocyte mitosis cycle. We observed that the incubation
of HepG2 cells with paracetamol promotes cellular death (40,88±3,691%), increasing
ATP concentration in the medium (APAP: 1,326±0,3674 µM, control: 0,3314±0,2457
µM). Interesting, ATP destruction by apyrase reverted APAP-induced cell death in vitro
(increasing of viability by 20,34 ± 6,588%), also protected mice from APAP induced liver
damage (lesion reduction by 35%). In addition, the treatment with different P2
receptors antagonists reverted APAP toxicity (suramin 10 µM: 90,62±5,986%, PPADS
100 µM: 63,63±2,140% and TNP-ATP 10 µM: 71,31±4,674%). Contrastingly, the
incubation with adenosine increased cell viability up to 61,59±5,525%. Our data suggest
that the ATP release is detrimental during acute cell death and its final metabolism until
adenosine may be a protective mechanism against the acute cell death amplification,
putting forward the future exploration of this signaling pathway in the therapeutics.
Financial support: Capes, CNPq, Fapemig, INCT-Dengue
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Transplantation of pancreatic islets constitutes an alternative treatment for type 1
diabetes (DM1). However, it is limited by the shortage of organ donors. Recent results
from our group showed that rhPRL inhibits beta-cell apoptosis. Using bidimensional gel
electrophoresis, we reported up-regulation of HSP27 upon rhPRL treatment. It was
shown in other cellular models, that induction of HSP27 requires STAT-1 and activated
heat shock factor-1 (HSTF1), which leads to induced expression of HSPs and attenuated
stress-induced cell death. Therefore, we set out to explore the kinetics of expression
and/or activation of HSP27, HSTF1 and Stat-1 in primary cultures of human pancreatic
islets.
Primary cultures of human islets were serum-starved for 24h and then cultured in the
presence or in the absence of rhPRL for different time periods. HSP27, HSTF1
expression levels and the phosphorylation state of Stat-1 were assessed by Western
blotting.
While HSTF1 protein expression was increased upon 10min of rhPRL treatment, HSP27
reached its maximum expression level upon 2h of treatment. Using Min6 cells, we
showed that PRL-mediated induction of HSP27 levels is abolished in the presence of
inactivated JAK2. Additionally, an increase in Stat-1 phosphorylation levels was detected
upon 10min of rhPRL treatment, reaching the highest levels upon 30min of stimulation.
In conclusion, our study provides new evidence for the co-regulation of HSP27 and
HSTF1 mediated by rhPRL in human pancreatic cells. Furthermore, these results could
represent a link between cytoprotection promoted by rhPRL treatment and HSP27
induction.
Support: FAPESP, CNPq, FINEP, BNDES, MCT, MS-DECIT
Key words: human islets, diabetes, recombinant human prolactin, apoptosis.

177

Trichomonas vaginalis is a human parasite that causes trichomoniasis, a cosmopolitan
sexually transmitted disease. Currently, the treatment for trichomoniasis is
metronidazole. However, this compound presents undesirable side effects and there is
an increase in metronidazole-resistant trichomonas. Therefore, there is a search for
alternative chemotherapeutic for the management of this disease. 3-(biphenyl-4-yl)-3hydroxyquinuclidine (BPQ-OH) is an inhibitor of the squalene synthase, an enzyme that
catalyses sterol biosynthesis. The aim of this study was to analyze the effect of this
compound on T. vaginalis in comparison to metronidazole. Parasites were grown in TYM
medium and different concentrations of compounds were added to medium after 24h.
The morphological changes of treated cells were observed by scanning and transmission
electron microscopy. The cytotoxicity of the compounds on mammalian cells (HeLa,
MDCK, Caco-2) was analyzed by MTT. Antiproliferative experiments demonstrated a
dose-dependent effect of BPQ-OH and metronidazole on the growth of T. vaginalis with
an IC50 of 46µM and 1,5pM (0,3 µg/ml) after 24h, respectively. Morphological analyzes
showed that both compounds induced changes in the ultrastructure of the parasite. The
most significant alteration observed in treated cells by both compounds was membrane
blebbing, suggesting a death cell process. Cytotoxicity assays showed no effect of BPQOH on the viability of mammalian cells at concentrations higher than IC 50, differently
when metronidazole was used at subnanomolar concentrations. In conclusion, the
results suggest that BPQ-OH could be an important compound in the development of
novel chemotherapeutic against T. vaginalis.
This research was supported by AUSU, CAPES, CNPq and FAPERJ.
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Plant extracts have been successfully used as an alternative control method for the
dengue vector, Aedes aegypti, mainly against larvae, however, few studies regards the
mode of action of these extracts on the morphology of A. aegypti. This study describes
the effects of crude extract from Annona mucosa seeds (AmCE) in the gut of A. aegypti
larvae. Twenty A. aegypti 3rd instar larva were exposed to 100 ppm AmCE in 2% Tween20 for one, two and four hours. After the exposure, the midgut was pulled apart,
transferred to 4% paraformadehyde fixative solution, dehydrated, embedded in
historesin and the 2.5 m slices stained with hematoxyline and eosin. In larvae exposed
to AmCe for one hour the midgut digestive cells had an increase in the amount of the
cytoplasm vacuoles, swelling of the cell apex and the brush border with different
degenerative stages. Similar features were also found in the two and four hours
exposed larvae, with the vacuoles already occupied almost the entire. In conclusion the
crude extract of A. mucosa seeds is toxic to 3rd instar A. aegypti larvae, affecting the
physiology of the midgut.
Acknowledgments:CNPq, FAPEMAT.
Keywords: Dengue, plant extract, vacuolation, vector

G9
MORPHOLOGICAL ASPECTS OF THE GUT REPLACEMENT IN Bradysia hygida (DIPTERA:
SCIARIDAE) DURING METAMORPHOSIS

G10
ANALYSIS OF PROTEIN EXPRESSION AFTER PHOTODYNAMIC THERAPY IN THE
PROTOZOAN PARASITE Tritrichomonas foetus

Thaylise de Cássia Santos Przepiura, José Rosa Gomes, Cristina Lúcia Sant’Anna CostaAyub, Maria Albertina de Miranda Soares
1. Universidade Estadual de Ponta Grossa – UEPG – Av. Carlos Cavalcanti, 4748 –
Campus Uvaranas – Ponta Grossa – PR. CEP 84030900. Tel. 4232203131. tina@uepg.br

Susane Moreira Machado, Cristina Pacheco-Soares, Cristiane Aparecida Ferreira Pires,
Fernanda Roberta Marciano, Anderson Oliveira Lobo, Newton Soares da Silva

Background: Programmed cell death (PCD) plays a central role in animal development,
eliminating obsolete tissues as well as remodeling parts of the body by destroying
isolated cells. At the end larval stage of an insect two processes are triggered:
elimination of tissues by PCD and organ formation in adult fly.
Aims: In this study was performed a morphological analysis of the process of gut
replacement of the lower fly Bradysia hygida during the pupal-adult transition. The
culture of B. hygida was established at 20°C in B.O.D with photoperiod (12h light/12h
dark) and adequate moisture. E7 larvae and pupae at 24, 36, 48, 54, 72 and 96
hours after pupal moult (PM) were collected and the guts were dissected and processed
for inclusion in historesin. Sections of 5 µm were submitted to Feulgen reaction and
counterstained with 1% fast green.
Results: The analysis revealed that the replacement of the larval gut in B. hygida has
beginning 24h after PM with the shortening of the gastric caeca and dilatation of the
midgut which exhibited large cells with condensed nuclei and regenerative cells at its
basal portion. 48h after PM the gastric caeca exhibited a new epithelial layer and the
midgut showed an amorphous mass of cells into its lumen (“yellow body”) and an
epithelial layer in formation. 72h after PM the adult gut was completely established.
Conclusion: The gut replacement in lower fly B. hygida presents distinct temporal
control in relation to others insects and seems involve mechanisms of apoptosis.
Agência de Fomento: CNPq/PIBIC
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Photodynamic therapy (PDT) with the use of photosensitizers second generation
induces to inhibition of cell division in eukaryotic cells, including the protozoan parasite
of cattle Tritrichomonas foetus, and to cell death. However, the mechanisms underlying
both inhibition division over induction of death in T. foetus are unknown. T. foetus
coming from axenic culture was incubated with the photosensitizer AlPcS4, and then,
irradiated under a source of laser (InGaAlP) to the density of 4.5 J.cm -2. SEM analyzes
were performed in order to characterize changes on the surface of protozoan and
interaction with carbon nanotubes. Characterization of lipids using fluorescent probe
PKH26 and expression of total proteins was performed with protozoa treated or not
with PDT. For protein expression protozoa were disrupted and separated precipitate
and supernatant. Quantification of proteins was carried using equipment Qubit and
separation polyacrylamide gel (SDS-PAGE). Through the analysis of SEM, we found the
release of vesicles by protozoa after PDT. These vesicles were characterized through the
fluorescent probe PKH26. The results also demonstrate a release of greater amount of
protein after PDT in relation to control. When analyzed the protein polyacrylamide gel
material it was found the significant expression of protein of about 65kDa. Thus, we
conclude that, according with the results presented the protozoan parasite
Tritrichomonas foetus has a mechanism of cell death induced by PDT via lysosomal. This
same mechanism works with a signaling process showing the altruistic mechanism of
this protozoan.
Keywords: Tritrichomonas foetus; protein, photodynamic therapy;
phthalocyanine tetrasulfonated; LASER.
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Background Every year a growing number of engineered nanoparticles (NPs) have been
produced and extensively used in different technologies. The knowledge about the
impact of NPs on human health is largely incomplete. The main routes of NPs exposure
are the respiratory and digestive tract, and skin.
Aims In this context, we investigated the induced in vitro cytotoxicity by gold
nanoparticles (AuNPs) in human alveolar type-II cell line, A549.
Methods A549 cell line was exposed for 24h, 48h and 72h to four different AuNPs
concentrations, and the cytotoxicity was measured by double colorimetric assay
(Neutral Red and Crystal Violet), based at ISO 10993-5. The presence of dead cells
(apoptotic and necrotic) was assessed by flow cytometry using PI/Annexin V-FITC
staining. Morphological changes were observed by cytoskeleton modification using
Phalloidin-TRITC staining.
Results A549 cell viability was unchanged at all times and AuNPs concentrations
analyzed. Moreover, 2.86nM and 1.43nM AuNPs concentrations presented no
significant difference (p>0.05) in apoptotic cells number (4.78 ± 0.55% and 5.76 ± 0.70%,
respectively) compared to untreated cells (3.38 ± 0.68%). No cell morphology alteration
was observed. Transmission electron microscopy and microRNA analysis are already in
progress to analyze, respectively, particles uptake and gene silencing due to particle
exposure.
Conclusion Our preliminary data suggest that AuNPs are not cytotoxic in vitro up to 72h
of interaction. The AuNPs were unable to increase the number of dead cells or modify
cell morphology. Additional assays are needed to confirm this data. This work was
supported by CNPq, FINEP and FAPERJ.
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Introduction: The cell cycle control is an important mechanism in cell division and it is
performed by multiple reactions. During cell proliferation, gene expression and cell
death, several proteins are continuously marked for degradation by the ubiquitinproteasome system. Our group has previously suggested that natural intracellular
peptides formed during the regular protein turnover can have an effect on cell signaling.
Objective: The aim of this study is to investigate possible biological functions for natural
intracellular peptides found along the cell cycle of HeLa cells. Methodology: HeLa cells
(2 x 106 cells/plate) were synchronized with thymidine in G1, S and G2/M phases. In
these conditions the peptide content was extracted and quantitatively analyzed by mass
spectrometry (LC-MS/MS) using isotopic labels. Peptides changing in specific phases of
the cell cycle (named #3 and #5) and controls were synthesized bound to the cellpenetrating peptide (TAT) and reintroduced into the cells. These cells were fixed and
analyzed by flow cytometry after propidium iodide staining. In addition, caspases 3/7, 8
and 9 were also assayed. Results: Approximately 90% of the cells were induced to
apoptosis and have increased caspase 3/7 and 9 activities by the peptide #5 (50-100
µM) and not by peptide #3 or controls (TAT or scramble). The apoptotic effect of the
peptide #5 was also seen in TPC-1 and KTC-2 tumor cells. Conclusion: A specific
intracellular peptide that is able to induce apoptosis in different cell lines is altered
during the cell cycle of HeLa cells, suggesting a novel mechanism to control cell survival.
Financial support: CAPES/CNPq/USP
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The Bothropoides snakes are responsible for 70% of snakebites in Brazil. Previously was
demonstrated that Bothropoides insularis venom (BiVT) cause renal alterations in
isolated perfused kidneys. The aim of work was to study the renal effects of the BiVT on
tubular Mardin-Dabin Canine Kidney cells (MDCK). The cells were cultured in RPMI 1640
medium supplemented with 10% fetal bovine serum, and maintained at 37ºC and 5%
CO2 atmosphere. The cells were dislocated using tripsine/EDTA, plated at 1x106cells/mL
in a 96-well plate and incubated with different concentrations of BiVT for 24h, then the
mitochondrial activity was measured by reduction of MTT in tetrazolium salts and the
supernatant of the culture was collected to measurement of lactate dehydrogenase
(LDH) enzymatic activity, to verify the release of cytoplasmatic material, using a
spectrophotometer method. The cell death was also evaluated by flow cytometry, using
Annexin V-FITC , propidium iodide(PI) and Rhodamine 123 (Rho 123). The BiVT reduced
cell viability at all the concentrations tested and cell membrane integrity evaluated by
LDH enzyme assay, indicating enzyme release at all concentrations. Flow cytometry with
Annexin V-FITC and PI revealed that cell death at the lowest concentrations of venom
occurred predominantly by apoptosis. However, at the highest concentration increased
number of cells in late apoptosis and necrosis. In the Rho 123 assay the treatment with
BiVT induced at all the concentrations tested significant depolarization of the
mitochondrial membrane potential. Our results indicate that the BiVT is cytotoxic in
MDCK cell culture and that cell death occurs predominantly by apoptosis. Funding
support: FUNCAP.
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Background: The gold nanoparticles were considered as inert. For this reason, they are
one of the most versatile and widely researched materials for novel biomedical
applications. Some studies have reported the toxicity of gold nanoparticles in vitro and
in vivo, citing oxidative stress and genotoxicity. It is known that the one of the main
human exposure nanoparticles routes is the lung, where the exposure may be going
through the contact with the air containing these nanoparticles.
Aims: The aim of this study is to assess the toxicity of gold nanoparticles in the human
fetal lung fibroblast cells.
Methods: Mycoplasma-free MRC5 cell culture was obtained from the Rio de Janeiro Cell
Bank. The cells were treated or not (control) for 24, 48 and 72 h at different
concentrations (1.43 nM, 0,143 nM, 0.0143 nM, 0.00143 nM) of gold nanoparticles with
13nm (± 2) synthesized and characterized by our laboratory (INMETRO). Evaluation of
two toxicity endpoints allowed the determination of cell viability: CVDE and NR.
Morphological changes in the cytoskeleton were observed through the labeling with red
phalloidin.
Results: No toxicity was observed at any concentration or time of exposure assessed.
Also, no morphological alterations in treated cells when compared to control were
reported.
Conclusion: Membrane integrity and proliferation of MRC-5 cells seems to be
unaffected by gold nanoparticles under our experimental conditions. More analysis
using different approaches as transmission electron microscopy, FACS and miRNA
expression analysis are being performed to confirm this result. This work was supported
by CNPq and FAPERJ.
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The growth of stomach depends on a balance among cell proliferation, migration,
differentiation and death. Early weaning, which means the abrupt interruption of
suckling, interferes with this balance by promoting gastric cell proliferation and
differentiation, suggesting that apoptosis could also be affected. Central components of
the apoptotic machinery are proteases called caspases. We aimed to analyze the effect
of early weaning on apoptosis in the rat gastric epithelium.
15-d-old Wistar rats were divided into two groups: suckling (S) and early weaning (EW)
(CEUA-nº80/11). We analyzed the levels of active caspase-3 (initial stage of apoptosis)
by Western blot in samples of the gastric mucosa collected on the night of the 16 th day,
and the morphology of apoptosis (final stage) in HE-stained sections taken on the 17th
day.
We identified pro-caspase-3 and two subunits of the active caspase-3: p17 and p12.
There was no difference between S and EW groups in pro-caspase-3 and p17 levels in
the gastric mucosa. However, p12 levels were decreased in EW compared to S animals
(p<0.05), indicating lower activation of caspase-3. At 17 days, the number of apoptotic
cells was not different between the groups.
Because caspase-3 activation is considered a critical phase on the process of cell death,
our results suggest a lower incidence of apoptosis in EW, which could be contributing to
the accelerated growth of the gastric mucosa triggered by early weaning. We are
currently analyzing cytokeratin 18, which is cleaved by caspases (intermediate stage of
apoptosis), to support our findings. FAPESP 2011/07516-7; 2011/07089-1.
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Phenothiazines (PTZ) are antipsychotic drugs that present a three rings structure with
two benzene rings bounded by sulfur and nitrogen atom, characterizing the thiazinic
nucleus. According to the substituent at -2 and -10 positions they are classified in
piperidinic, piperazinic or aliphatic derivatives. PTZ exhibit cytotoxicity in several cell
lines, however the mechanisms of cytotoxic action remain unclear. In this study we
investigate the cytotoxic effects of three PTZ derivatives, thioridazine (TR),
trifluoperazine (TFP) and triflupromazine (TFPZ), on the HepG2 cells, investigating the
cell death type and the mitochondrial involvement in the cell death. Double-staining
flow cytometry analysis with annexin V-FITC and 7-aminoactinomycin D was used to
investigate the death type, LDH release to assess cell membrane integrity, and the
mitochondrial membrane potential to evaluate mitochondrial function. In all
parameters evaluated PTZ presented different cytotoxic potency according to their
chemical structure with the piperidinic derivative (TR) being the most cytotoxic followed
by piperazinic (TFP) and aliphatic (TFPZ) derivatives. Flow cytometry analysis showed the
positive labeling for phosphatidylserine externalization although it was also observed
loss of plasma membrane integrity. Such permeabilization of plasma membrane was
also confirmed by measurement of LDH released after the incubation of HepG2 with PTZ
for 6 and 24 hours. The addition of PTZ to digitonin-treated cells resulted in the
dissipation of the mitochondrial membrane potential with the same potency order of
cytotoxicity, suggesting the mitochondrial involvement on the cell death. Supported by
UFABC, CAPES, FAPESP and CNPq.
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Protein restriction alters physiological responses including proliferation and cell death.
We have shown histological changes in protein malnutrition and hypoplasia in the bone
marrow (BM) and this study evaluated the participation of apoptosis, necrosis and
autophagy
in
hypoplasia
in
malnutrition.
C57BL/6J mice were fed a diet (12% protein, Control group) or (2% protein,
Malnourished group) for 5 weeks. Apoptosis and necrosis were evaluated by flow
cytometry (FC), in BM cells were stained with Annexin V-PI and caspase 3, Bcl-2 was
measured by Western Blot (WB). Autophagosomes were evaluated by FC and mTOR, Akt
and LC3B-II by WB.
The BM of the group M presented hypocellular (C:13.98±1.4 n=10; M:4.72±0.46, n=15).
There was no difference between groups in the apoptosis and necrosis, but the
expression of total mTOR (C:59.23±2.28 n=4 ; M:81.98±3.66 n=5) was significantly
higher in group M and p-mTOR (C:72.13±11.45 n=7; M:34.81±9.45 n=5) was significantly
lower in group M. There was no difference in total Akt, but p-Akt (C:63.85±4.64 n=6;
M:45.42±7.52 n=6) was significantly lower in group M. There was an increase in
autophagosomes group M (C:32.37±4.71 n=3, M: 48.90±5.02 n=6) and significant
increase in expression of LC3B-II in group M (C:45.60±10.67 n=6 ; M:74.92±5.74 n=5).
The hypoplasia in group M is not, at least at this stage of malnutrition, caused by
apoptosis and necrosis. We suggest the hypothesis that autophagy might be involved in
cytopenia observed.
This study was approved by the Ethics Committee of the Faculty of Pharmaceutical
Sciences at the University of São Paulo.
Financial support: Fapesp,Capes

G19
THE PROTECTIVE EFFECT AGAINST PHOTODAMAGE OF ALOE BARBADENSIS MIL IN
HUMAN KERATINOCYTES
Ana Cláudia Viotto1,2, Nayra Fernandes Santos1, Cleidiane Souza2, Divinomar Severino2,
Maurício Silva Baptista1, Waleska Kerllen Martins*1,2
1
Instituto de Química, Universidade de São Paulo, Brazil, 2FarmaService Bioextract, São
Paulo, Brazil.Email addresses:
ACV: anac.viotto@gmail.com
NFS: nayra.santos@usp.br
CS: cleidianesousa88@gmail.com
DS: divinomar@gmail.com
MSB: baptista@iq.usp.br
*
Corresponding author: Waleska K Martins
wkerllenmartins@gmail.com
Address: Av Prof Lineu Prestes 748 sala 1262. Instituto de Química (IQ) - Universidade
de São Paulo, CEP 05508-000 São Paulo, Brasil. Phone: 55+11+30918952
Abstract
The premature aging (photoaging) characterized by wrinkles, leathery texture and
mottled pigmentation is a well-documented consequence of exposure to sunlight. The
photo-induced cell damage has been associated with induction of inflammation,
immunosuppression, photoaging and skin carcinogenesis. After photo-activation of
endogenous photosensitizer (PS) by UVA or visible light, there are enhanced generation
of reactive oxygen species (ROS) which in turn lead to cell death by necrosis, apoptosis
and also autophagy. One strategy to protect human skin against these harmful effects of
sunligth radiation is by using herbal compounds as photoprotectants. In this study, we
investigated the effects aloe vera (Aloe barbadensis mil) on the photo-modulated
signaling pathways using human keratinocyte cell line HaCaT as a cellular model. As a
system for a photodynamic system we used phenothiazines as PS - methylene blue (MB)
and a light source emitting at 633nm (dose 11J/cm2), and also a UV-simulator that
compromises high energy at UVA region (dose 18J/cm2). According to cell viability
assays, aloe vera significantly attenuated the photo-induced cell death either by UVA or
after MB’s photo-activation. The protection mechanism may be related with the
restriction of cell-death pathways triggered by enhanced of oxidative stress, because
the ROS production associated with photodynamic system was significantly diminished
in presence of aloe vera. In addition, in-vitro experiments show that aloe vera is able to
decrease oxygen singlet production. These results suggest that aloe vera may offer
protection against photo-induced cellular damage associated with sunlight and may be
beneficial as a supplement in photoprotective dermatological preparations.
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Dengue virus (DENV) infection is associated to loss of intravascular fluid volume, with
consequent raised hematocrit, which point to alterations in the vascular endothelium as
a major event in the disease progression. Endothelial cells are permissive to DENV and
the infection induces cellular activation and cell death, which may contribute to the
vascular leakage observed. However, the mechanisms of cell death and its effect on viral
replication have not been fully investigated. We demonstrated that human brain
microvascular endothelial cells (HBMECs) are permissive to DENV infection and the peak
of infectious virus release was detected at 48-72 hs p.i. XTT assay demonstrated that
after 48 h of infection 30% of the cells were dead. Also, flow cytometry analysis of
HBMECs double stained with AnnexinV and propidium iodide (PI) showed that, at this
time point, around 20% of the cells seemed to be apoptotic (AnnexV+/PI-), compared to
0.62% observed in the noninfected cultures. This was accompanied by an increased
expression of pro-caspase 3, which was no longer observed in subsequent periods.
Interestingly, we also detected a release of lactate dehydrogenase (LDH) in the culture
medium at 48 h p.i., indicating the infection resulted in alterations in the plasma
membrane integrity. Therefore, our data suggests that DENV infection of HBMECs
results in cell death by an unknown process, not related to classical apoptosis or
necrosis. Cell death may be a mechanism to control the infection, since the decrease in
cell survival results in a diminished level of virus release. Financial support: Faperj,
CNPq, PRONEX.
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Phenothiazines (PTZ) are drugs used in the treatment of schizophrenia that exhibit other
properties, such as citotoxicity. However, the mechanisms of citotoxic action of PTZ are
not elucidated. We demonstrated previously that PTZ promoted calcium-dependent
apoptotic cell death in K562 leukemia cells. In this work we investigated the
involvement of autophagy in the PTZ-induced apoptosis in K562 cells. It was shown that
the PTZ derivative thioridazine (TR) decreased cell viability of K562 cells assayed by MTT
reduction test after 24 h incubation. PI/annexin V-FITC double-staining flow cytometry
analysis exhibited annexin V positive staining predominantly suggestive of apoptosis.
The pre-incubation of K562 cells with 3-methyl adenine (3-MA), an inhibitor of
autophagy, protected K562 cells from TR-induced cytotoxicity, suggesting the
involvement of autophagy in the cell death induced by PTZ. Additionally, confocal
images of acridine orange-loaded K562 cells showed massive vacuolization and
lysosomal permeabilization suggestive of the autophagy. K562 cells exposed to TR also
presented a LC3 punctuated pattern that was inhibited by pre-incubation with 3-MA.
These results show the involvement of autophagy in the PTZ-induced K562 apoptotic
cell.
Supported by: FAPESP, CNPq and UFABC.
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Abstract
Photodynamic Therapy (PDT) is a promising therapeutic modality that has shown
effective clinical outcomes. Although PDT is associated with induction of cell death
by necrosis or apoptosis, recently autophagy has been also considered. It would be ideal
to find photosensitizers (PS) that would induce specific mechanisms of cell death,
without generating large amounts of reactive oxygen species (ROS). In order
to understand the relationship between the PS structure and efficiency in triggering cell
death after PDT, we used two PS - methylene blue (MB) and 1,9-dimethyl methylene
blue (DMMB), keratinocyte cell lines as biological model and a light source emitting at
633nm (dose 11J/cm2). Cell viability assays under irradiation show that DMMB was
much more effective to cause cell death than MB. IC50 of DMMB and MB are 10nM and
2M, respectively, showing differences in two orders of magnitude. Only MB induced an
increase of ROS in a dose-dependent manner (rho = 0.96, p<0.0001), therefore, the
higher efficiency of DMMB at low concentrations is not related with higher production
of ROS. After irradiation, DMMB at 10nM induced autophagy according to LC3B-immune
assay and acridine-orange staining, both methods usually applied to quantitation of
autophagic vacuoles. MB did not show autophagy induction in any condition. These
results show that the cell death induced by DMMB is not related exclusively to the level
of oxidative stress, but instead with the induction of a specific cell death mechanisms
under low concentration regimes. This strategy can be an interesting alternative to
develop new PS for PDT
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Organopalladate compounds derived from the reaction of dmpa (N,N-dimethyl-1phenethylamine) with dppe [1,2-ethanebis(diphenylphosphine)] have exhibited a potent
antitumor activity in vivo and in vitro against melanoma cells at relatively low
concentrations. In this work we investigated the mechanisms of cell death induced by
the palladacycle R(+)Cl dmpa:dppe (1:1) named compound 7b in K562 cells. The
incubation of the cells with palladacycle for 24h resulted in a concentration dependent
cell death with the EC50 around 1.2 µM. Annexin V-FITC/PI double staining revealed the
induction of apoptotic cell death by compound 7b confirmed by the activation of
caspase 3. The cell death induced by compound 7b was associated with an extensive
protein thiol oxidation without interference in the redox state of the GSH pool. Also,
compound 7b promoted immediate dissipation of the mitochondrial transmembrane
potential in intact cells by using JC-1 as fluorescent probe. It was not observed increased
in the DCF fluorescence and the antioxidant BHT failed to prevent the cell death induced
by the drug, suggesting absence of the involvement of ROS in the compound 7b-induced
apoptosis. Since all observed effects were inhibited by pre-incubation with the thiol
reducing agent DTT, probably thiol oxidation promoted directly by the drug triggers the
mitochondrial permeability transition resulting in mitochondrial transmembrane
potential dissipation and release of apoptogenic proteins able to activate the effector
caspase 3. These results showed that the palladacycle 7b is able to promote caspasedependent apoptosis in K562 leukemia cells with the thiol oxidation playing a central
role in this process.
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The genus Bothrops are the main involved in snakebites in Brazil. Acute renal failure (ARF) is a
serious complication of snake envenomation and its pathogenesis is not completely elucidated. The
aim of this study was evaluate the effects of the Bothrops marajoensis venom (VBBM) and its
fraction phospholipase A2 (PLA2BM) on renal tubular cells and its toxicity on murine macrophages.
The renal tubular cells (MDCK) were cultured in RPMI 1640 medium and macrophages were
cultured in MEM medium, both with 10% fetal bovine serum, 5% CO 2 atmosphere at 37ºC. Cells
were plated at 1x105cells/mL, incubated with different concentrations of VBBM and PLA2BM. After
24 hours of incubation, we evaluated the cytotoxic potential of venom in culture of renal tubular
cells (MDCK) using the MTT method and flow cytometry. Cytotoxicity assays on macrophage were
performed by extraction of cells from the peritoneal cavity in male mice after thioglycolate
treatment. In the MDCK cell culture the VBBM and PLA2BM caused a reduction in cell viability from
the concentration of 50, 100 and 200 μg/mL, and cytotoxity with IC 50 = 31.31µg/mL and IC50 =10.0
µg/mL, respectively. In assessing the type of cell death involved, the flow cytometric analysis
showed a strong evidence of death by necrosis due to the high mark of MDCK cells by propidium
iodide after exposure to VBBM and PLA2BM. The PLA2BM caused decreased viability and
cytotoxicity on macrophages, inducing morphological changes. These results suggest that the
Bothrops marajoensis venom and its fraction phospholipase A2 caused nephrotoxicity due to the
cytotoxic action performed on renal cells, and that these effects seem to be related with
mechanisms of necrotic cell death.
Financial support: CNPq/CAPES

P-glycoprotein activity contributes significantly to development of the multiple drug
resistance (MDR) in tumor cells. Several compounds, including phenothiazines and
polymeric drug carriers, were reported for inhibiting the P-glycoprotein. In this work the
cytotoxicity of polymeric systems containing phenothiazines was studied comparatively
against free phenothiazine in K562 leukemia cells. The polymeric systems were
prepared by using Poloxamer 407 or the binary systems with Pluronic L-81 or Pluronic
17R4. The formulations were prepared using 15% Poloxamer 407 (PL407), 14.5% PL407
plus 0.5% Pluronic L-81 (PL407/L81) or 0.5% Pluronic 17R4 (PL407/17R4), all with 6 mM
phenothiazines. The particle size was determined by light scattering. Cell viability was
estimated by the MTT reduction assay and the mitochondrial transmembrane potential
evaluated using rhodamine 123. The size of polymeric systems containing phenotiazines
was approximately 40 nm. The polymers without phenothiazines did not affect the
viability of K562 cells. However, all polymeric systems containing 20 µM thioridazine
increased 10% the citotoxicity of the drug. The same increase was observed with the
aliphatic (chlorpromazine) and piperazine (trifluoperazine) derivatives in PL407 and
PL407/17R4, but in PL407/L81 the cytotoxicity was increased around 20%. The
citotoxicity of polymeric systems containing phenothiazines was associated to the
dissipation of the mitochondrial transmembrane potential. These results show that
polymeric systems can increase the citotoxicity of the phenotiazines in tumor cells, and
this effect is more pronounced in the presence of Pluronic L-81. Supported by FAPESP,
CNPq and UFABC.
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Neem Seed Oil Exhibits Concentration Dependent Dual Effects on HepG2 Cell Viability:
Protection against Oxidative Stress and Induction of Cell Death
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Neem oil is a natural product obtained from Azadirachta indica seeds and its popular
use is very common in the Southeast Asia for over 2000 years. Several biological
activities from different parts of this plant have been described, such as cytotoxic and
antiproliferative effects in cultured cells conferring protection against carcinogenesis.
However few studies have addressed the effects of oil seeds. In this work we
investigated the effects of Neem seed oil on the viability of HepG2 cells and on the
energetic and oxidative state of isolated liver mitochondria. The oil promoted
uncoupling of OXPHOS associated to decrease in ROS generation protecting
mitochondrial membranes in isolated rat liver mitochondria. Cell viability was estimated
by using the MTT assay. At low concentrations (0.05 and 0.1%) the oil did not affect the
cell viability that was decreased by the higher concentrations (0.2 and 0.4%). In the
presence of t-BOOH low concentrations of Neem oil prevented cell death and BSA
counteracted this effect. Thus, at low concentrations a mild uncoupling promoted by
the oil reduces free radical generation and protects not only mitochondria but also the
cell. Moreover, at higher concentrations Neem oil promoted a severe uncoupling that
affects energetically the cells decreasing their viability and such effect was inhibited by
BSA. These results demonstrate that Neem oil fatty acids are involved in the antioxidant
protection of mitochondria as well as in the modulation of cell death depending on the
extension of the energetic impairment. Supported by FAPESP, CNPq, UFABC. Ethical
Approval: CEUA-UFABC 004/2011.
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The Dinoponera quadriceps belongs to the class Insecta, order Hymenoptera. The
hymenoptera venom consists of organic molecules complexes which are responsible for
the venom toxicity and have several pharmacological and therapeutic properties. The
aim of this study was to evaluate the renal effect of the ant Dinoponera quadriceps
venom. The renal effect was evaluated in a renal perfusion system, using a modified
Krebs-Henseleit (MKH) solution. Adult male Wistar rats were anesthetised with sodium
pentobarbital and, the right renal artery was cannulated without interrupting the renal
blood flow. Samples of urine and perfusate were collected at 10 min intervals for
analysis of sodium levels by ion-selective electrodes (Rapidchem 744, Bayer Diagnostic,
UK). D. quadriceps venom (vDq) (10 g/mL, n = 6) was added to the system 30 min after
the beginning of each perfusion. The perfusion pressure, renal vascular resistance,
urinary flow, glomerular filtration rate, and percent of sodium were determined.
Mardin-Dabin Canine Kidney (MDCK) cells were cultured in RPMI 1640 medium with
10% of fetal bovine serum, at 37ºC/5% CO2 atmosphere. Cells were plated at
1x105cells/mL, incubated with different concentrations of vDq (100, 50, 25, 12.5, 6.25,
3.125 µg/mL) for 6, 12, 24, 48h. Cytotoxicity was evaluated by MTT method. vDq was
able to increase the urinary flow, the glomerular filtration rate, and decrease renal
vascular resistance and the percentual tubular transport of sodium. There was no
change in perfusion pressure. According to histological analysis there was moderate
deposition of proteinaceous material in the renal tubules, urinary space and glomerulus.
The venom showed cytotoxicity on MDCK cells with IC 50 values equal to 5.4, 7.8, 12.8
and 16.35 mg/ml at 6, 12, 24 and 48 respectively. In conclusion vDq changed the renal
parameters functional and caused cytotoxicity in MDCK cells.
Financial support: FUNCAP/CAPES
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Plumbagin-induced cell death in leukemia model is promoted by cellular oxidative
unbalance
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Quinones are one of the largest class compounds produced by the secondary plant
metabolism and theses substances exhibit chemical diversity and several interesting
biological properties. Plumbagin (5-hydroxy-2 methyl-1, 4-naphthoquinone) is found in
plants of the Drosera and Plumbago genera and several studies have shown its potent
cytotoxic action in different cell lines. However, the molecular mechanisms of
cytotoxicity of this quinone remain unclear. In this work we studied the cytotoxic effects
of plumbagin in a leukemia model (K562 cells), exploring the mechanisms of action.
Plumbagin was acquired from Sigma with purity grade higher than 99%. By using the
trypan blue exclusion assay, it was shown that plumbagin decreased the viability of
K562 cells in a concentration-dependent manner after 24 h incubation with an EC50
around 5.0 µM. At the same experimental conditions, plumbagin promoted the
decrease of the reduced thiol content of cell proteins and also a significant depletion of
the reduced glutathione (GSH) pool, which is an important endogenous antioxidant.
These preliminary data suggest that the cytotoxicity exhibited by plumbagin in K562
human leukemia cells is due to its redox cycling ability leading to the failure of the
antioxidant defense system and probably free radicals could promote the oxidation of
biological macromolecules resulting in cell death. Supported by FAPESP, CNPq, and
UFABC.

It is known that hypoxia-ischemia (HI) causes mitochondrial dysfunction that possible
contributes to neural cell death. The goal of the study was to determine possible sex
related-differences in hippocampi mitochondrial profile from neonates submitted to HI.
Male and female rats, at postnatal day 7, were submitted to right common carotid
artery occlusion and subsequently to 90 minutes of hypoxia (8% O 2). Two hours after HI
an inhibition of complex II activity was seen in both HI males and females. An overall
decreased activity of complex IV by HI injury was observed. Decreased mitochondrial
mass with a slight decreased MMP was seen 2h after HI in both males and females. At
18h, complex I-III and complex II activities was inhibited in both sexes from HI groups
and this reduction seems to be sex-related. For complex IV, a significant inhibition was
observed only in females submitted to HI injury. A reduced intracellular mitochondrial
mass accompanied to loss of MMP was observed only in HI females, indicating a sexrelated differences. These results indicate that 2h after HI, a similar pattern of
mitochondrial damage is seen at both sexes, however at 18h, sex differences could be
observed. HI Male rats presented inhibited ETC activity without any alterations on
mitochondrial mass or MMP while in HI females, decreased ETC activity was
accompanied by decreased mitochondrial mass and MMP, indicating that sexual
dimorphism may have an important contribution to induce differential cell death or
even survival responses after HI injury.
Funding support: CNPq and CAPES.
Ethical approval: The project was accepted on ethical committee number 19983 from
UFRGS.
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Autophagy is the catabolic process responsible for the bulk degradation of cytoplasmic
materials including organelles through the lysosomal machinery. Brain damage induced
by neonatal hypoxia-ischemia (HI) cause cell death by either a caspase-dependent and
independent pathway and has been reported to induce autophagy. This study was taken
to assess the possible sex-specific differences of autophagy activity in hippocampus of
neonates submitted to HI brain injury. Male and female rats, at postnatal day 7, were
submitted to right common carotid artery occlusion and 90 minutes of hypoxia (8% O2).
In hippocampus, HI males showed increased number of autolysosomes with no effect on
lysosomal number, Beclin-1 or LC3B-I and II expression. Females presented
enhancement of autolysosomes at both sham and HI groups followed by increased
caspases 3/7 activities in HI group. A decreased expression of Beclin-1 levels was also
observed on sham females comparing to males. The induction of autophagy activity
seen in HI males and all females could represent a survival role by supporting apoptosis,
however, as apoptosis features was also found we believe that cells may be irreversibly
damage by overactivation of autophagy and therefore may progress towards either
apoptosis or necrosis in males. In females, autophagy seemed display an important role
in rescuing mitochondria, since it was previously demonstrated that HI caused
substantial decrease in mitochondrial mass followed by decreased membrane potential
and respiratory chain activity only in females These data indicate autophagy participates
of cell death in neonates submitted to HI injury in a sex-specific pathway.
Funding support: Conselho Nacional de Desenvolvimento Científico e Tecnológico
(CNPq-Brazil) and NIH grant R01NS066845 (FRS).
Ethical approval: The project was accepted on ethical committee number 19983 from
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Apoptotic rates in Wistar rat kidneys treated with Cyclosporin A and Heteropterys
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Cyclosporin A (CsA) is an immunosuppressive drug used after organ transplantation.
However, treatment with this drug is usually associated with severe kidney toxicity.
Recent study showed the efficiency of Heteropterys tomentosa (sin. Heteropterys
aphrodisiaca), against the damage caused by CsA on rat testes. The present study aimed
to evaluate the effects of CsA, H. tomentosa or both on apoptotic rates of Wistar rat
kidneys. The control group (n=5) received 0.5mL of water, by gavage. The CsA group
(n=5) received 15mg/bw/day of CsA diluted in 0.5mL of water while the Ht group (n=5)
received 0.5mL of H. tomentosa infusion. The CsA+Ht group (n=5) received both
treatments in 0.5mL. After 21 days of treatment the animals were euthanized. Kidney
fragments were fixed, paraffin embedded, sectioned and the TUNEL technique was
employed to detected apoptotic cells. From the kidney cortex and medulla, forty and
twenty fields (40x objective), respectively, were observed and recorded. The proportion
of fields with apoptosis did not vary among the experimental groups. About 30.87% of
cortical fields showed at least one apoptotic cell, as did also 63.62% of medullar fields.
The number of apoptotic cells in the cortex and medulla did not vary among the
experimental groups. Despite the known toxicity caused by CsA in the kidney there was
no alteration of kidney apoptotic rates of Wistar rats treated with CsA nor H. tomentosa
during 21 days, this result could be due to the short treatment period used, during
which the kidney is not noticeably affected by the drug.
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Cytotoxicity of phenolic compounds on human skin cell lines.
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Oxidative stress is an important factor in the etiology of several chronic diseases
including skin lesions induced by UV radiation. The use of phenolic compounds (PhC)
from the diet may contribute to antioxidant activity, inhibiting oxidative damage.
However, these PhC have shown harmful effects in vitro, suspected of haring a prooxidant rather than antioxidant effect. We have conducted an investigation of the
possible cytotoxicity of three PhC, rosmarinic (RA), gallic (GA) and chlorogenic acids
(CGA), on skin cell culture as a preliminary assay for pre-clinical UV protection studies.
Cytotoxicity assessment of these PhC was assayed by trypan blue exclusion assay (TB)
and neutral red uptake method (NRU) and cell cycle arrest was evaluated by flow
cytometry on human immortalized keratinocytes (HaCaT) and primary human
fibroblasts (PHF). For HaCaT, RA, GA and CGA did not exhibit cytotoxic effects at 800μM,
100μM and 1600μM concentrations, respectively, in both TB and NRU assay.
Interestingly these PhC induced cell cycle arrest in G1 phase at concentrations of
200μM, 40μM and 700μM, for RA, GA and CGA, respectively. For PHF, RA, GA and CGA
showed cytotoxic effects at 150μM, 30μM and 400μM concentrations in both TB and
NRU assay, respectively. Several studies have reported that antioxidant compounds
present a cell cycle arrest mainly in G1 phase followed by cell death, and relate these
effects to an iron-chelating potential or the promotion of hypoxia. Our results indicate
that the treatment with the compounds can induce different alterations in different skin
cell types.
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Reduction of collagen fibers and cell death by apoptosis in the lamina propria during
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Structural and functional changes of the lamina propria are necessary for the
establishment of the eruptive pathway. We have demonstrated an enhanced MMP-9
immunoexpression during mucosal penetration stage of the eruptive process. Thus, it is
possible that cell death by apoptosis occurs simultaneously to degradation of
extracellular matrix during tooth eruption. In this study, possible changes in the
incidence of apoptosis and collagen fibers of the lamina propria were investigated at
different eruptive phases. Fragments of maxilla containing first molars, obtained from 9, 11-, 13- and 16-day-old rats, were fixed in formaldehyde, decalcified and embedded in
paraffin. Collagen fibers were quantified in picrosirius-stained sections under polarized
light. Numerical density of TUNEL-positive cells was also obtained. Data were
statistically evaluated following the Tukey’s test (p≤0.05). Fragments of maxilla were
fixed in glutaraldehyde/formaldehyde and embedded in araldite for transmission
electron microscopy (TEM). TUNEL-positive structures and fibroblasts with strongly
basophilic nuclei were observed in the lamina propria at all ages. Under TEM, processes
of fibroblasts or macrophages surrounding partially fibroblasts with condensed
peripheral chromatin (apoptotic cells) were found. A high number of apoptotic cells was
found in 11-, 13- and 16- day old rats. From 9 days to 11, 13 and 16 days, the collagen
fibers were thin, significantly reduced and loosely arranged in the eruptive via.
Therefore, the establishment of the eruptive pathway during the mucosal penetration
stage depends on the cell death by apoptosis, phagocytic activity of
fibroblasts/macrophages and degradation of the fibrous components of lamina propria.
Ethical Committee for Animal Research of the São Paulo State University, (Ararquara Dental School-UNESP; Proc nº 04/2007).
Financial support – Fapesp (2009/16943-6 and 2011/23064-9) and CNPq.
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Bacterial death is an important event associated with carbon and nutrient cycles in
aquatic ecosystems. Although programmed cell death (PCD) is a regulated process
largely known in eukaryotic organisms, it is still poorly understood in aquatic bacteria. In
this study, we investigated the occurrence of PCD in aquatic bacteria in two models of
aquatic tropical ecosystems: Batata lake, (Brazilian Amazon lake) and Manacás lake
(artificial lake at Minas Gerais state). Water samples were collected from the subsurface
of these lakes and processed for analyses of bacterial viability using specific markers for
membrane integrity (LIVE/DEAD BacLight) by fluorescence microscopy and DNA
fragmentation by flow citometry. In parallel, samples were processed for transmission
electron microscopy (TEM) to evaluate bacteria alterations. Our cell viability analyses
enabled the direct visualization of live/viable and dead/not viable bacteria. Batata lake
presented a higher proportion of bacterial death compared to Manacás lake. DNA
fragmentation analyses (TUNEL assay) showed that PCD is a phenomenon occurring in
bacteria in both aquatic ecosystems investigated, with higher frequency in the Batata
lake. Our ultrastructural analyses revealed typical ultrastructural changes indicative of
PCD, such as cell retraction and cytoplasmic condensation. Altogether, our data
demonstrate that PCD occurs in aquatic bacteria, and that this event may be an
important mechanism to control bacterial communities in these ecosystems.
Support: CNPQ, FAPEMIG and FURNAS Centrais Elétricas.
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Impaired endoplasmic reticulum stress response in lymphocytes from patients with
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Psiquiatria, UFRGS - Background: Bipolar disorder (BD) is a severe chronic psychiatric
disorder that has been associated with several cellular dysfunctions, but the role of an
impaired endoplasmic reticulum (ER) stress response in BD is not well
established. Aims: to evaluate the unfolded protein response (UPR) and the outcome of
this cellular process in lymphocytes from BD patients and healthy
subjects. Methods: Lymphocytes from 30 BD patients and 32 age- and sex-matched
controls were treated with tunicamycin, an ER stressor, in order to measure levels of
GRP78, eIF2a-P and CHOP by flow cytometry and ER stress-induced cell
death. Results: In the control group, inductions of GRP78 and eIF2a-P by tunicamycin
after 12 and 24 h and of CHOP after 24 h were observed. Tunicamycin-induced increases
in UPR-related proteins were not found in the BD group. Among euthymic patients,
those at an early stage of disorder had a better response when compared to patients in
advanced stages. Tunicamycin-induced cell death was significantly higher in BD patients
compared to controls. No differences in the evaluated proteins and death levels were
observed when clinical doses of lithium were co-administrated. Conclusion: This study
extends earlier findings about impaired ER stress response in primary cultures of
lymphocytes from BD patients. ER dysfunction may be associated with decreased
cellular resilience in BD, ultimately contributing to the progression of the disorder. This
protocol was approved by the ethics committee of Hospital de Clínicas de Porto Alegre
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Background: Oils extracted from different Salvia species have shown important
pharmacological properties, e.g., antioxidant, anti-inflammatory, antilipoperoxidative,
antiglycating and antimicrobial effects. We found no study on apoptosis, using a species
present in Brazil. Aims: To evaluate in vitro effects of oil from Salvia lachnotaschys on
anti-apoptotic activity in lymphocytes and macrophages of Mus musculus. Methods:
Lymphocytes (L) and macrophages (M) were obtained from ten 60-day-old male mice
weighing 42-45g, and then cultured in 24-well plates. Cells were treated with
concentrations of 2, 5, 10 and 20% of oil from Salvia lachnotaschys before (PRE) or after
(POST groups) induction of apoptosis with ultraviolet light. We used positive (C+) and
negative (C-) controls. Hoechst staining was performed, and then images of cells under
fluorescence microscope were captured and digitalized. We used ImageJ_1.46o to
quantify the fluorescence intensity/brightness of condensation of the chromatin of
apoptotic cells. We used one-way ANOVA with Bonferroni’s and Tukey’s multiple
comparison tests. Results are expressed as the means of relative densities after
adjustment and 95% confidence intervals; P<0.05 was considered statistically significant.
Results: Oil from Salvia lachnotaschys at different concentrations has decreased
apoptosis of both lymphocytes and macrophages from mice, when compared to C+ (all
P<0.05). The L-POST group revealed: C+ (97,66±1,20; 95%CI 92,49-102,80); C–
(28,30±1,18; 95%CI 23,23-33,36); 2% (22,65±0,76; 95%CI 19,36-25,94); 5% (47,74±4,34;
95%CI 29,05-66,42); 10% (49,81±1,93; 95%CI 41,53-58,09); 20% (54,98±8,05; 95%CI
20,36-89,60). The results of other groups will be presented at the congress. Conclusion:
Oil from Salvia lachnotaschys has shown to have in vitro anti-apoptotic activity.
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In vitro anti-apoptotic activity of oil from Copaifera langsdorffii in lymphocytes and
macrophages of Mus musculus
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Background: The oil-resin from Copaifera langsdorffii has shown pharmacological
properties of great interest in medical research community, e.g., anti-inflammatory,
antilipoperoxidative, antioxidant and anticancer effects, but no specific study on
apoptosis was found. Aims: To evaluate in vitro effects of oil from Copaifera langsdorffii
on anti-apoptotic activity in lymphocytes and macrophages of Mus musculus. Methods:
Lymphocytes (L) and macrophages (M) were obtained from ten 60-day-old male mice
weighing 42-45g, and then cultured in 24-well plates. Cells were treated with
concentrations of 2, 5, 10 and 20% of oil from Copaifera langsdorffii before (PRE) or
after (POST groups) induction of apoptosis with ultraviolet light. We used positive (C+)
and negative (C-) controls. Hoechst staining was performed, and then images of cells
under fluorescence microscope were captured and digitalized. We used ImageJ_1.46o
to quantify the fluorescence intensity/brightness of condensation of the chromatin of
apoptotic cells. We used one-way ANOVA with Bonferroni’s and Tukey’s multiple
comparison tests. Results are expressed as the means of relative densities after
adjustment and 95% confidence intervals; P<0.05 was considered statistically significant.
Results: Oil from Copaifera langsdorffii at different concentrations has decreased
apoptosis of both lymphocytes and macrophages from mice, when compared to C+ (all
P<0.05). The L-PRE group revealed: C+ (92,15±6,20; 95%CI 65,48-118,80); C–
(36,67±0,81; 95%CI 33,20-40,14); 2% (26,28±0,78; 95%CI 22,92-29,65); 5% (36,06±0,72;
95%CI 32,98-39,14); 10% (50,77±10,35; 95%CI 6,24-95,29); 20% (49,04±1,75; 95%CI
41,51-56,57). The results of other groups will be presented at the congress.
Conclusion: Oil from Copaifera langsdorffii has shown to have in vitro anti-apoptotic
activity.
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Apoptosis has a central role in many cellular processes, including embryonic
differentiation and development of some diseases like cancer and Alzheimer's.
Molecules that interfere in the apoptotic process may be used in the biotechnology
industry, specially in the development of products employed in cell culture. Thus, the
discovery of new antiapoptotic proteins as well as the control and understanding of
their action mechanisms are essential for further progress in this field. In this study, one
potent inhibitor of cells apoptosis was identified in the hemolymph from larvae of
Podalia sp (Lepidoptera: Megalopygidae). Citotoxicity and genotoxicity was evaluated
and no adverse effects were observed in culture after hemolymph addition (up to 5%).
The protein responsible for this activity was isolated and purified by gel filtration
chromatography using a gel filtration column system (Superdex 75) and further
fractionated using a Resource-Q ion exchange column system. This protein was capable
to protect VERO and SF-9 cells against death induced by nutrients depletion as well as
apoptosis induced by chemical agents Tert-butyl hydrogen peroxide (0,25; 0,5; 1 and
2mM), Actinomicin D (200 and 800ng/ml) or Hydrogen Peroxide (25, 50, 100 and
2.000mM). The activities exhibited by this protein are of great interest for the
development of products to be employed in cell and tissue culture procedures, where
the increase in cell viability is important to maintain the physiological and functional
conditions of the cells.
Supported by: FAPESP 2010/52434-6 and 2011/50095-2
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DC-SIGN mediates Dengue Virus-induced Platelet Activation, Mitochondrial
Dysfunction and Cell Death
Eugenio Damaceno Hottz1,2, Marcus Fernandes Oliveira3, Rogério Valls de Souza2,
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Dengue is the most prevalent human arbovirus disease in the world. Subjects infected
with dengue virus (DENV) usually have a self-limiting febrile illness but, in some cases,
develop a life-threatening syndrome accompanied by bleeding and shock.
Thrombocytopenia is also frequently observed in mild and severe disease. Although the
mechanisms are incompletely understood, thrombocytopenia may occur as the DENV
interacts with and directly activates platelets. Therefore, we examined responses of
platelets that were isolated from patients with dengue. In parallel, we determined
whether DENV induced direct activation of platelets obtained from healthy subjects. We
found that platelets from dengue-infected patients display increased activation when
compared to control subjects, a finding that is more pronounced in the presence of
thrombocytopenia. Platelets from DENV infected patients also showed signs of
mitochondrial dysfunction as mitochondrial depolarization and generation of Reactive
Oxygen Species, as well as signs of cell death as phosphatidylserine exposure and
activation of caspase-3 and -9. Similar results are observed when platelets from healthy
subjects are directly exposed to DENV in vitro. Moreover, blocking of the receptors
possibly involved with platelet-DENV interaction indicates that DENV activates platelets,
in part, via DC-SIGN. Together these results demonstrate that DENV directly induces
platelet activation, mitochondrial dysfunction and triggers apoptotic caspase cascade,
which may contribute to the genesis of thrombocytopenia in patients with dengue.
The study protocol was approved by the Institutional Review Board (IPEC #016/2010).
Financial Support: FAPERJ. CNPq, PRONEX Dengue.
Eugenio Damaceno Hottz: eugeniohottz@gmail.com, (21) 25621785
Marcus Fernandes Oliveira: maroli@bioqmed.ufrj.br
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NFAT1 cooperates with Ras/Raf/MEK/ERK pathway in the induction of Apoptotic and
Necrotic cell death in fibroblasts
Robbs, B.K.(PD), Viola, J.P.B.
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Nuclear factor of activated T cells (NFAT) was first described as a major activation and
differentiation factor in T cells. NFAT1 protein is expressed in several cell types and has
been implicated in the control of cell cycle, death, migration and angiogenesis. Our
group recently shown that NFAT1 protein is able to induce a strong tumor suppressor
phenotype in NIH3T3 fibroblasts. In order to investigate the tumor suppressor pathway
by which NFAT1 acts, we constructed retroviral vectors carrying a constitutive active
(CA) form of NFAT1 protein responsive to tamoxifen, by fusing it to the truncated
estrogen receptor (ER). CA-NFAT1-ER proteins were stably expressed in NIH3T3 cells and
was responsive to tamoxifen. We shown that NFAT1 proteins can cooperate with the
oncogenic Ras/Raf/MEK/ERK but not with JNK, p38 or NFB pathways. NFAT1 can
induce a mixed way of cell death composed by apoptosis and programmed necrosis.
Finally, through screening of genes involved in cell death regulation, we determined that
TNF-α gene and protein production was responsible for these phenotypes. This data
suggest that NFAT1 protein activation can shift the oncogenic Ras/Raf/MEK/ERK
signaling to a tumor suppressor pathway supporting a possible use for NFAT1 expression
in gene therapy with a more specific target in tumors that have activated Ras pathway,
that constitute at least 50% of all cancers.
Financial support: FIRCA/NIH; ICGEB; CNPq.
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H – CELL DIFFERENTIATION
H1
THE INFLUENCE OF CORTICOSTERONE IN THE MATURATION OF RAT GASTRIC MUCOSA
DURING EARLY WEANING
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Mucous neck cells (MNC) are markers of cellular maturation in the gastric epithelium
and the glycoprotein mucin 6 is exclusively secreted by these cells. While MNC lineage is
maintained, it also originates zymogenic cells and Mist1 transcription factor is essential
during transition. Early weaning means the abrupt interruption of suckling, and it
increases MNC number and corticosterone levels. Our aim was to investigate whether
corticosterone is involved in gastric epithelium maturation. On the 15th postnatal day,
Wistar rats were separated into four groups and injected with glucocorticoid receptor
antagonist, RU486 (10mg/Kg): suckling control (S), suckling -RU486 (SRU), early weaning
(EW) and early weaning -RU486 (EWRU) (CEUA protocol 80/2011). MNC population was
analyzed at 17 and 18 days using histochemical reactions with Periodic Acid-Schiff Alcian Blue (PAS-AB) and GSII lectin. Muc6 expression was studied at 17 days and Mist1immunolabeling was used to identify transitory cells at 18 days. EW increased Muc6
expression (P < 0.05), but RU486 treatment potentiated this effect in all groups (P <
0.05). EW augmented MNC differentiation when compared to S group (P < 0.05), and
after corticosterone blockage, this cell population decreased when compared to EW
group (P < 0.05). EW increased the number of Mist1 immunostained cells, and RU486
treatment had no influence on that. Our findings showed that the blockage of
corticosterone affected the differentiation of MNC triggered by early weaning. We can
suggest that the dietary pattern and corticosterone might interact to regulate gastric
mucosa differentiation. Support: CAPES; CNPq; FAPESP 2009/00272-5; 2010/03076-0.
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2D and 3D-organized cardiac cells shows differences in cellular morphology, adhesion
junctions, presence of myofibrils and protein expression
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Introduction: Cardiac cells are organized in vivo in a complex tridimensional structural
organization that is crucial for heart function. While in vitro studies can reveal details
about cardiac cell biology, usually cells are grown on simplified two-dimensional (2D)
environments. To address these differences, we established a cardiac cell culture
composed of both 2D and three-dimensional (3D)-organized cells.
Materials and methods: Primary cardiac cell cultures were prepared from hearts of 10days old from chick embryos. We performed immunofluorescence, immunoblotting and
electron microscopy analysis. We studied the distribution and expression of the
following cardiac markers: the myofibrillar protein tropomyosin, the cytoskeletal
intermediate filament protein desmin, the caveolar protein caveolin-3, the
cadherin/beta-catenin adhesion complex, and the junctional protein connexin 43.
Results and discussion: Our results shows significant differences between the two
culture contexts (2D and 3D) in relation to the overall morphology of the cells,
contraction ability, presence of intercellular adhesion structures, organization of
myofibrils, mitochondria morphology, endoplasmic reticulum contents, cytoskeletal
filaments and extracellular matrix distribution, and expression of markers of cardiac
differentiation. We suggest that this cardiac culture model could be useful for studies on
the effects of different drugs, or growth factors, in 2D- versus 3D-contexts. A great deal
of information, such as the analysis of cell proliferation, cell death, cell adhesion, cell
migration, myofibril formation, protein expression and distribution, can be gathered
from the two cell systems grown under the same culture media conditions.
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Cholesterol depletion alters the expression of adhesion proteins and cell migration in
myoblasts

Possidonio ACB, Soares CP, Portilho DM, Abrantes JL, Midlej V, Benchimol M,
Mermelstein C
The formation of a skeletal muscle fiber begins with the withdrawal of committed
mononucleated precursors from the cell cycle, this step is followed by myoblasts
elongation, adhesion, fusion and formation of multinucleated myotubes. Interactions
between myoblasts and the extracellular matrix (ECM) are very important since it can
regulate both cell migration and adhesion of myoblasts. Integrin, vinculin, FAK and
paxillin are proteins involved in these interactions. Membrane microdomains (lipid rafts)
have been implicated in myoblast adhesion and fusion. Cholesterol is enriched in lipid
rafts, besides its function in membrane fluidity. Methyl-beta-cyclodextrin (MbCD) can
selectively removes cholesterol from cell membranes and therefore it’s a useful tool
from studies on the disorganization of lipid rafts. The main interest of the present work
was to study the effects of cholesterol depletion in myoblast adhesion to ECM during
myogenesis. We used myogenic primary cultures from breast muscles of chick embryos
and cultures of the mouse myoblast cell line C2C12 and treated them with 2 mM of
MbCD for 30 minutes. To analyze cholesterol depletion effects we performed scanning
electron microscopy, RT-PCR and immunofluorescence microscopy. In addition, we
evaluated cell motility by a migration assay. Our results shows that cholesterol
depletion by MbCD induces changes in the cellular morphology, in the expression and
distribution of several adhesion proteins, and an increase in cell motility, suggesting that
lipid rafts are involved in the adhesion, migration and fusion processes during the initial
steps of skeletal muscle differentiation.
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High levels of circulating triiodothyronine induces plasma cell differentiation in mice
Flavia Fonseca Bloise1,2, Felipe Leite Oliveira1, Alberto Félix Nobrega3, Aline Cordeiro2,
Luciana Paiva4 Dennis D. Taub5, Radovan Borojevic1, Carmen Cabanelas Pazos-Moura2,
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Chagas Filho 373, F2-001, 21941-902, Rio de Janeiro, 4Institute of Biology, Federal
Fluminense University, Brazil and the 5National Institute on Aging, NIH, USA. Phone
number: (55) 21 2562-6481. e-mail: flaviabloise@ufrj.br; corresponding author:
coelhova@histo.ufrj.br.
High levels of thyroid hormones (TH) in the circulation results from an enhanced TH
production by thyroid follicles under stimulation of auto-antibodies, which is
characteristic of Graves’ disease; or via the intake of excessive amount of TH or
analogue medications for hypothyroidism or cardiac diseases, respectively, leading to
factitious hyperthyroidism. Modulation of the TH status has been shown to influence
immunological function; however, it is not fully clear if clear hyperthyroidism regulates
the B-lymphocyte compartment. Herein, we demonstrate that 3-4 week-old mice
treated with T3 (500ng/g/body weight) for 14 days present with an increase in the size
and cellularity of the spleen as well as in the splenic lymphoid area, as compared with
vehicle-treated mice. Treatment with T3 also decreases the percentage of splenic B220+
cells. In contrast, hyperthyroidism increases pre-B-cell frequency in the bone marrow.
This effect was associated with an increase of B220+ cells in the blood and with an
enhanced percentage of B220+CD21-CD23- new formed B cells in the spleen. Moreover,
CD138+ plasma cells are increased in the spleen and the bone marrow of T3-treated as
compared with vehicle-treated mice. Although serum levels of IgG did not change, IgM
serum levels decreased after T3 treatment. Conjointly, these data demonstrate that
hyperthyroidism favors B cell terminate differentiation and suggest that
hyperthyroidism may contribute to a breakdown in the immunological tolerance
resulting in the generation and expansion of auto-reactive B cells. Ethical approval
protocol number by UFRJ/CEUA: DAHEICB046. Financial support: CAPES, CNPq, Brazil;
NIA-IRP, NIH.
Authors certify that there is no conflict of interest or financial conflict in relation to this
work.
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Effect of the lipid-raft disorganization on the muscular cell differentiation in
Zebrafish model.
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The muscular cell differentiation begins with the fusion of myoblast cells forming the
multinucleated myotubes. This process involves the plasma membrane and some other
components, which are linked to the fusion occurs. One of these components are the
“Lipid Rafts”, cholesterol-enriched membrane microdomains that are involved in several
processes of signaling. No much is know about the lipid-rafts in the development, but
some of our results in muscular cell culture shows that may have a relation in the
activation of the muscular cell differentiation. Using zebrafish as a model, we use a
simple strategy to disorganize the membrane microdomains using a morpholino to
inhibit of the expression of proteins involved in the organization of the lipid-raft and the
transduction of the signal. In that way, we analyze the fail of function of the Reggie-1
protein, which is an essential component and marker of the lipid-rafts. The function of
Reggie-1 in the development is not clear, but is known that is associated to the lipidrafts like anchorage molecule to interact with the some signaling proteins complexes,
cytoskeleton components and regulators of cell-cell adhesion molecules. The morphants
embryos shows a ventralized phenotype and alterations in the length and extention of
the tail, afected shape of somites, with a consequent change in the distribution of
different marker proteins of muscle. This phenotype guides us to analyze the different
signaling pathways that may be affected. This study shows the importance of Reggie-1
protein in muscle cell differentiation and suggests that lipid-rafts are important
elements during the formation of skeletal muscle.
FAPERJ & CNPq
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RhoA GTPases is important for Cell Differentiation in Oral Squamous Cell Carcinoma
Background: The Rho GTPases participate in signal transduction pathways that regulate
various biological processes, such as cytodifferentiation. In oral squamous cell
carcinoma (OSCC), they could play an essential role in these signaling pathways. Aims: to
evaluate the RhoA GTPases involvement in OSCC cytodifferentiation. Methods: Primary
cultures of cells obtained from three patients with OSCC were characterized by
immunocytochemistry for cytokeratin. Cells were cultured for 48 h in a tridimensional
culture with Matrigel® added or not Toxina A Clostridium difficile at 2, 4 e 8 µg/mL. Factin, stained with rhodamine-conjugated phalloidin, and immunofluorescence for RhoA
was observed by using a laser scanning confocal microscope. Immunohistochemistry by
avidin-biotin-peroxidase was performed for RhoA, also intensity of stain quantified in 81
cases of OSCC (classified according to World Health Organization: well, moderately and
poorly differentiated). Results: The OSCC cells cultured only in Matrigel® had a welldeveloped cytoplasm with a prominent cytoskeleton and cortex evident. However, cells
treated with Toxin A (with inhibited Rho GTPases) showed evident morphological
changes, as reduced cytoplasm. The cells appeared to be difficult to differentiate, in a
concentration-dependent manner. RhoA was expressed in OSCC cells in vitro and in situ.
The expression pattern of RhoA varied in direct proportion to tumor differentiation (p
<0.0001), suggesting their involvement in the regulation of differentiation.
Conclusions: These results suggest that RhoA GTPases proteins play an important
functional role in signal transduction pathways regulating cell differentiation in the
OSCC.
Information on ethical approval: Approved by the UFTM Ethical Committee (Protocol
704).
Funding support: FAPEMIG
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VITRO FROM HUMAN EMBRYONIC STEM CELLS IN CO-CULTURE SYSTEM WITH MOUSE
EMBRYONIC FIBROBLASTS
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Studies with human embryonic stem cells line (hESCs) has generated new perspectives
about the hematopoietic system development as in attempting to mimic what naturally
occurs during embryonic development as for clinical application of hematopoietic cells
obtained from the differentiation of these cells. Numerous studies have shown the
production of hematopoietic cells derived from hESCs with primitive functional
properties, and with varying amounts of cells and low efficiency. Thus, we sought to
establish our own model for hESC-H1 differentiation in hematopoietic progenitor cells
so that they could be better characterized and obtained more efficiently. We developed
a differentiation system based on co-culture of hESC-H1 line with murine stromal cells in
differentiation medium supplemented with fetal calf serum (FCS) and cytokines and
hematopoietic growth factors in low concentrations. The development of this study
allowed the establishment of a method for generation of mixed population of cells
enriched in hematopoietic progenitor cells positive for the marker CD45, which coexpressed other primitive hematopoietic markers, and mature myeloid hematopoietic
cells with typical morphological characteristics. It was shown that these cells expressed
genes related to the hematopoietic system and had clonogenic potential in vitro of
1/574 plated cells. The observations of the predominance of lineage-specific precursors
during differentiation opens up alternatives to select specific cell populations to direct
the differentiation to specific mature hematopoietic lineages in vitro and insights into
ontogeny of hematopoietic lineages. This project was approved by the Ethics Committee
and Research of the FMRP USP.
FINANCIAL SUPPORT: CNPq, INCTC, FAPESP, FINEP.
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Induction of cellular differentiation and the multidrug resistance phenotype
Background: It is believed that a small group of tumoral stem cells is essential for tumor
growth and can compose a small pool of resistant cells to different agents. Thus it is
probable that multidrug resistant (MDR) cell lines have more tumoral stem cells than
non-MDR cell lines and therefore a lesser degree of cell differentiation.
Aims: To analyze comparatively the differences in cellular differentiation induction in
MDR and non-MDR cell lines.
Methods: The K562 (not MDR) and Lucena (MDR) erythroleukemia cell lines were
treated with differentiation-inducing agent phorbol-12-myristate-13-acetate (PMA) in
the concentrations of 0.1; 1; 10; 100 and 1000 nM. The cell viability was evaluated by
trypan blue exclusion immediately, 24, 48 and 72 h after the incubation.
Results: The concentration of 1 nM of PMA caused proliferation inhibition after 48 h of
incubation in both cell lines and it was cytotoxicic after 72 h only for K562 cell line. The
concentration of 10 nM was cytotoxic from of 24 h in theK562 cells and inhibited
proliferation from of 48 h in the Lucena cells. The concentrations of 100 and 1000 nM of
PMA were cytotoxic from 48 h in both cell lines.
Conclusion: The results obtained for both cell lines demonstrated a moderately lower
sensitivity to PMA in the Lucena cell line, suggesting that the MDR phenotype is
associated to greater cell undifferentiation probably due to a larger number of tumoral
stem cells.
Funding support
Coordenação de Aperfeiçoamento de Pessoal de Nível Superior – CAPES.
Michele Carrett-Diasa, Leda Karine de Almeidab, Regina Coimbra Rolaa, Ana Paula de
Souza Vottoa,b, Gilma Santos Trindadea,b
a
Programa de Pós-graduação em Ciências Fisiológicas – Fisiologia Animal Comparada,
Universidade Federal do Rio Grande (FURG), Av. Itália Km8 s/n, 96203-900, Rio Grande,
RS, Brazil
b
Instituto de Ciências Biológicas, FURG, (96203-900), Rio Grande, RS, Brazil
E-mail address: micarrett@gmail.com
Telephone contact: 53-91592775

H9
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Nowadays, there is a demand for better understanding of bone cell biology and the in
vitro behavior of human bone cells in culture, providing data to cell-guided bone
therapy and regenerative medicine. In this work, the aim was to characterize the ability
of mineralization of human primary osteoblasts harvested from cancellous bone
samples discarded during arthroplasty procedures on adult healthy donors (UFF-REC
approval #232/08). After cell isolation and culture, 2x104 cells were seeded over
thermanox coverslips and it was assessed by 28 days the alkaline phosphatase (ALP)
activity, cell morphology, the formation of mineralized nodules and the production of
osteoprotegerin (OPG), in cells exposed (AG) or not (control) to osteoblast
differentiation-inducing media, containing 50µg/mL ascorbic acid and 3mM betaglycerophosphate. Scanning Electron Microscopy reveals a marked change on cell
morphology in both AG and control groups from 7 to 28 days after seeding. After Von
Kossa staining, a robust mineralization process was observed in the treated group
starting at 21 days, even though some mineralization could also be observed on Control.
ALP activity presented a peak at 21 days and 28 days after seeding for control and AG
groups, respectively. The concentration of OPG on culture media remained stable from
day 7 to 28 in the control group, but significantly increased with time on the AG group.
These results indicate that the primary human bone harvested cells are capable of
mineralization in response to changes on the biological environment, and may represent
promising tools to bone engineering and cell therapy.
Acknowledgements: this work was financially supported by FAPERJ, CAPES, CNPq,
FINEP and DECIT/MS.
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B lymphocytes differentiate into plasma cells after triiodothyronine stimulation in
vitro and express TRbeta1
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Thyroid hormones (TH) effects on B lymphocyte include modulation of B cell
differentiation into plasma cell. However, it is not well known whether this TH action is
systemic or directly on peripheral lymphoid organs. Besides the immunostimulatory
effect of TH, the expression of TH receptors (TR) is not well characterized in B cells.
Herein, we isolated murine spleen to investigate the direct effect of triiodothyronine
(T3) on B cell differentiation to plasma cell in vitro. Splenocyte cultures were treated
with T3 (10-9-10-11M) for 24h, 48h or 66h and CD138+ plasma cells were evaluated by
FACS. Cell cultures treated with T3 10-11M showed an increase in the relative plasma
cells number after 48h. However, T3 in all concentrations did not have any significant
influence after 24h or 66h in cultures. This lack of T3 effect might not be due to cell
death, since any differences were verified in the viability of splenocytes treated with
T3 after all times of cultures, as detected by MTT assays. Finally, we analyzed the
expression of TR in B cells. For this, sorted B220+TCR- cells isolated from the spleen
were submitted to western blot using antibody against TRbeta1. We demonstrate for
the first time that B cells express this receptor. Taken together our results suggest that
TH promotes plasma cell differentiation in the spleen and that TH might regulate B cells
directly through TRbeta1.
Ethical approval protocol number by UFRJ/CEUA: DAHEICB046.
Financial support: CAPES, CNPq, Brazil
Authors certify that there is no conflict of interest or financial conflict in relation to this
work.
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Hepatocellular carcinoma (HCC) represents a third highest cause of cancer death
worldwide. Approximately 80% of all cases are diagnosed at an advanced stage when
potentially curative therapies are no longer feasible. For this reason, it is very important
to develop new therapeutic approaches. Retinoic Acid is a natural derivative of vitamin
A that regulates important biological processes including cell proliferation and cell
differentiation. Despite of some in vitro studies have showed that RA is effective in
inhibiting the proliferation of HCC cells, the responsiveness varies considering different
HCC cell lines. In previous study we demonstrated that the mixture of RA and cAMP (an
important second messenger) was more effective in inducing reversion of transformed
phenotype in HTC cells, which are derived from rat HCC. The goal of the present study
was to investigate if mixture RA and cAMP also is effective in inducing differentiation of
HepG2, a cell line derived from human HCC. We evaluated the cell morphology using
actin cytoskeleton staining and microtubules network organization. The proliferative
behavior was evaluated by counting of cells in Neubauer camera and relative
telomerase activity. The results showed that the mixture RA and cAMP is more effective
in inducing morphological changes in HepG2 cells, which are compatible to
differentiated phenotype of hepatic cells. Interestingly relative telomerase activity was
lower in cells treated with RA plus cAMP than cell treated only with RA. Thus we
concluded that cell differentiation of HepG2 cell was potentially induced by combined
use of RA and cAMP.
Keywords: RA, cAMP, proliferation, differentiation, HCC
Financial support: Fapemig, Capes/PNPD, CNPq
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ps20 affects uPA secretion and the behavior of endothelial cells
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It has been shown that prostatic regression following androgen deprivation by
castration is largely dependent on the behavior of endothelial cells (EC). The
understanding of the interactions between different cell types regulating angiogenesis
and blood vessel physiology in the prostate, as well as their probable regulation by
androgens, is important due to the use of castration in prostate cancer therapy. One
such factor is the product of Wfdc1 gene known as ps20 (prostatic stroma protein with
20 KDa), which is secreted by smooth muscle cells (SMC) and has been reported to
regulate both epithelial cell behavior as well as angiogenesis processes in xenograft
models. To approach this, we verified the ability of prostatic EC to differentiate in
capillary-like structures on matrigel by the presence of SMC conditioned medium. Our
results demonstrated that the conditioned medium had the capability to promote
endothelial cell differentiation. Experiments with synthetic peptides corresponding to
different segments of ps20 were carried out. In these experiments one peptide showed
the effect and modulated urokinase plasminogen activator (uPA) production by
prostatic EC cultured in the presence of different extracellular matrix substracts.
Prostatic EC cultured on matrigel showed a markedly nuclear staining for uPA, either in
the presence of the conditioned medium of these cells or in the presence of a ps20
derived peptide. In vivo angiogenesis assay were made using the chorioallantoic
membranes of fertilized chicken eggs and tested the ps20 peptides and showed new
branching and a number of new cappilaries comparable to those obtained by VEGF
(0,1µg/mL). Together, these findings play a key role in the mechanism of biological
action that can be attributed to ps20 and uPA, as important mediators of angiogenesis.
Ethical Approval: This work was been approved by CEEA/IB/UNICAMP (1282-1)
Financial Support: Capes, FAPESP, CNPq
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mesenchymal stromal cells
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ABSCTRACT
It is well established that oxidative stress plays a major role in several
neurodegenerative conditions, like Parkinson disease (PD). Hence, there is an enormous
effort for the development of antioxidants compounds with therapeutic potential for
the management of PD, such as synthetic organoselenides. In this study, we selected
between nine different synthetic organoselenides the most eligible for further
neuroprotection assays, using the differentiated human neuroblastoma SH-SY5Y cell line
as in vitro model. Neuronal differentiation of exponentially growing human
neuroblastoma SH-SY5Y cells was triggered by DMEM/F12 medium with 1% of fetal
bovine serum (FBS) with the combination of 10 μM retinoic acid for 7 days.
Differentiated cells were further incubated with different concentrations of nine
organoselenides (0.1, 0.3, 3, 10, and 30 μM) for 24 h and cell viability, neurites densities
and the immunocontent of neuronal markers were evaluated. Peroxyl radical
scavenging potential of each compound was determined with TRAP assay. Three
organoselenides tested presented low cytotoxicity and high antioxidant properties. Pretreatment of cells with those compounds for 24 h lead to a significantly neuroprotection
against 6-hydroxydopamine (6-OHDA) toxicity, which were directly related to their
antioxidant properties. Neuroprotective activity of all three organoselenides was
compared to diphenyl diselenide (PhSe)(2), the simplest of the diaryl diselenides tested.
Our results demonstrate that differentiated human SH-SY5Y cells are suitable cellular
model to evaluate neuroprotective/neurotoxic role of compounds, and support further
evaluation of selected organoselenium molecules as potential pharmacological and
therapeutic drugs in the treatment of PD.
Funding support: FINEP/IBN-Net, PRONEX/FAPERGS), and MCT/CNPq INCT-TM.
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ROS induces differentiation of normal and leukemic hematopoietic cells
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Strontium ranelate is an anti-osteoporotic agent that was proposed to have and
anabolic effect on bone. However, the mechanisms underlying its osteoinductive effect
on bone marrow mesenchymal stromal cells are not well characterized. Furthermore,
the effect of strontium ranelate in osteogenic differentiation of adipose tissue derived
mesenchymal stromal cells, an attractive alternative source for cell therapy is unknown.
The aim of this study is to investigate the effect of different concentrations of strontium
ranelate onto proliferation and differentiation of human bone marrow- (BMSC) and
adipose tissue- (AT-MSC) derived mesenchymal stromal cells. Strontium concentration
ranging from 0.01 – 1.0 mM did not affect cell proliferation. However, higher doses (3.0
mM) induced cell death in culture. The stimulatory effect onto osteogenic
differentiation of BMSC was dose-dependent. Alkaline-phosphatase (ALP) activity and
number of mineralized nodes were increased after 7 and 14 days of osteoinduction in
the presence of 0.01mM of strontium, but higher doses were inhibitory. On the
contrary, a dose dependent inhibition of AT-MSC osteogenic differentiation evaluated
by ALP activity and mineralization was observed in the presence strontium ranelate.
Supported by CNPq, CAPES, and FAPERJ.
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Establishment of hemoblast culture from the hematopoietic site of the sea squirt
Styela plicata

1º) Amanda Nogueira Pedro – Depto. Biofísica da UNIFESP –
amanda.nogueira@unifesp.br
Adress: Rua Botucatu, 862 – Ed. Ciências Biomédicas – 2º andar – Vila Clementino – SP
Phone: 55 11 55764530 extension: 217
2º) Thalyta Aparecida Cesário Munhoz – Depto. Biofísica UNIFESP –
thalyta.munhoz@hotmail.com
3º) Christiano Marcelo Vaz Barbosa – Depto. Biofísica UNIFESP –
cmvbarbosa@unifesp.br
4º) Carolina Carvalho Dias – Depto. de Biofísica UNIFESP – diascarolina26@gmail.com
5º) Edgar Julian Paredes-Gamero – Depto. Bioquímica UNIFESP –
paredes.gamero@gmail.com
6º) Alice Teixeira Ferreira – Depto. Biofísica UNIFESP – atferreira@unifesp.br
Background: Recently, the ability of reactive oxygen species (ROS) as second
messengers have been focused, by inducing different responses in the organism. In the
hematopoietic system its functions physiological presence of ROS seems to be related to
hematopoietic differentiation in hematopoietic stem cell niches.In addition, it is well
known that high concentration of ROS can induce cell death in different cell types.
Aims: The aim of this work was to compare H2O2 effects on the differentiation and cell
death of normal hematopoietic stem cells and promyelocytic leukemic cells HL-60.
Methods: The normal hematopoietic cells were extracted from C57BL/6 mice bone
marrow and cultivated at short or long term cultures, and well as the HL60 lineage cells
that were used as an unhealthy model. Immunophenotyping, cellular viability and
proteins expression upon the in vitro H2O2 stimuli were performed by flow cytometry.
Results: Higher concentration of H2O2 (50 M) was cytotoxic to normal hematopoietic
progenitor c-Kit+ cells and HL60 cells (20%). At a lower concentration (10 M), H2O2
was able to induce differentiation of c-Kit+ cells into myeloid lineage, without affect cell
viability. Conversely, 10 M of H2O2 increases 3-fold the cell death of HL-60 cells, and
induced a decrease of immature CD34+CD38- cells, followed by an increase of mature
CD11+CD15-cells. In both cases, it has occurred the activation of PLC2, which
participates in myeloid differentiation.
Conclusion: The results show that H2O2 induces myeloid differentiation in normal and
cancer hematopoietic cells, being the HL-60 cells more sensitive to the H2O2 exposure,
which can be positive in a clinical approach.
Ethical Approval Doc. number: 1890/09
Funding: FAPESP
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Introduction: One of the cell types found among the hemocytes, the main circulating
cells in the hemolymph in ascidians, is the hemoblast. This study aimed at establishing a
culture of hemoblasts, hematopoietic precursor cells found in nodules in the submucous
of the intestine, capable of differentiating into any cell type, depending on the stimulus.
Methodology: To establish the hemoblast culture, small pieces of intestine (first stained
with routine histological methods and reacted with anti-CD-34) were placed in wells
containing RPMI 1640 medium. Immunocytochemical reactions were carried out in cell
cultures with the antibodies against CD-34, actin, β3-tubulin, glial fibrillary acidic protein
(GFAP) and after its addition to the culture, against bromine deoxyuridine (BrdU). One
of the factors used for inducing hemoblast cellular differentiation is the conditioned
medium of nervous ganglion explants. Therefore, the ascidian neural complex was
cultivated in RPMI 1640 medium, the wells’ contents were removed on days 1, 5 and 10
of culture, and then used in the hemoblast cultures.
Results: We observed hematopoietic nodules in the intestine containing
undifferentiated cells. One day after incubation of the cells, there was a significant
increase in the number of cells. The cells were maintained at 90% viability for 20 days
and were positively labeled with anti-CD 34, anti-actin, and anti-BrdU. However, they
were not labeled with anti-β3-tubulin and only few cells reacted with anti-GFAP.
Conclusion: The techniques used were effective to establish a primary culture for the
ascidian Styela plicata hemoblasts and for maintaining 90% cell viability for 20 days.
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Bovine tendon extract supports the differentiation of adult human mesenchymal stem
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Effect of polyamines on the cellular morphology of Yarrowia lipolytica
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The tendon is a dense modeled connective tissue. Due to repetitive use, tendons are
often injuried, impacting in the quality of life and generating high costs to the health
systems. Tenocytes are exclusive of the tendinous tissue, with a highly differentiated
and low replicative potential. The mesenchymal stem cells are a potential cell source for
orthopaedic tissue engineering and tendon regeneration. When in contact with extracts
of tissues and under appropriate stimulation, even those cells with low replicative
potential, may differentiate into various mesenchymal lineages. The purpose of this
study was to evaluate the potential of human mesenchymal progenitor cells, isolated
from bone marrow, to differentiate in tenocytes under the influence of extract of bovine
tendon. The study was approved by the Ethical Committee of the National Institute of
Traumatology and Orthopaedics (INTO, protocol 20057/092). Mesenchymal cells were
cultured for 7 and 21 days in the presence of different concentrations of tendon extract
(1:10, 1:50, 1:250 and 1:1000). Assays were performed to test cellular proliferation,
phenotypic characterization (flow cytometry and qPCR) and cell morphology. At seven
days, the cells cultured in the presence of the extract at a concentration of 1:50,
exhibited a 3-fold increase in the expression of fibromodulin and biglycan. After 21 days
in culture, cells treated with 1:10 tendon extract displayed a 3-fold increase in the
expression of type I collagen. Our results demonstrated that bovine tendon extract, in
high concentrations, favors the differentiation of adult mesenchymal progenitors into
tenocyte-like cells.

Polyamines are polycations that interact with negatively charged molecules such as
DNA, RNA and proteins. Changes in the levels of polyamines have been associated with
cell growth, survival and proliferation. In the present study we used the dimorphic
fungus Yarrowia lipolytica to determine a role of spermine and spermidine in cell
polarization. The concentrations of 0.1 to 1.0 mM of spermine and spermidine were
found to regulate the mycelial growth of Y. lipolytica. Spermine promoted an increase of
25% in the polarized growth comparing to control cells. Furthermore, we observed that
both 1.0 mM spermine and spermidine were able to restore the morphogenic transition
which was inhibited by 0.5-1.0 mM aluminum. Polyamines also promoted changes in Y.
lipolytica colony morphology, which exhibited enhanced wrinkled appearance and a
wide fringe of agar-invading filaments, more prominent than in the absence of
polyamines. Colonies grown on aluminum containing medium showed smooth
morphology, however the addition of polyamines reestablished the polarized
filamentous fringes. Microscopic evaluation revealed that cells grown in the presence of
polyamines displayed rapid induction of cell polarization and hyphal formation. In
addition, we observed that spermine and spermidine promoted changes in the
extracellular pH, demonstrating a link between alkalinization and filamentation. In
summary, we provide evidences of the effect of the polyamines on Y. lipolytica cell
growth and polarization. The above observations suggest the involvement of
polyamines in the cell wall remodeling.
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Background: Although bioactive glasses can be used as bone substitutes, their
application in bone tissue engineering is limited. One of the strategies to circumvent this
limitation is the development of bioactive glass-ceramics, obtained by controlled
crystallization of bioactive glasses. Aim: The aim of the present study was to evaluate
the expression profile of osteoblast-related genes in osteogenic cells grown on bioactive
glass and glass-ceramic materials. Methods: Primary osteogenic cells were obtained by
enzymatic digestion of newborn rat calvarial bone and plated on discs of: a) borosilicate
(bioinert control); b) Bioglass 45S5 (bioactive control); c) Biosilicate; d) Biosilicate for
scaffold (with an additional crystalline phase). At day 7 mRNA was extracted from the
cells and the expression of 84 osteoblast-related genes was quantitated by PCR Array.
Comparisons were carried out using the Student’s t-test with the Benjamini-Hochberg
correction. Results: Using borosilicate as a control, Bioglass 45S5 and Biosilicate groups
exhibited more upregulated genes than downregulated genes, with a common
increased expression of DMP1, COL6A1, CSF2 and TGFBR1. No downregulation of genes
was observed for the Biosilicate for scaffold group. Using Bioglass 45S5 as a control,
both Biosilicate and Biosilicate for scaffold showed a marked increase in the number of
downregulated genes. Conclusion: Some of osteoblast-related genes may be
differentially expressed in primary osteogenic cell cultures grown on glass-based
surfaces depending on their bioactivity. The formation of an additional crystalline phase
in the context of the development of Biosilicate scaffolds can also affect the gene
expression profile.
This research was financed by Fundação de Amparo à Pesquisa do Estado de São Paulo
(FAPESP) and approved by the Ethics Committee of the University of São Paulo.
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I – CELL MIGRATION
I1
MORPHOLOGICAL AND BIOCHEMICAL ASPECTS OF A SUBACUTE LESION IN THE
PROTOCEREBRAL TRACT OF THE CRAB Ucides cordatus
Clynton Lourenço Correa1,2, Paula Chaves da Silva1, Silvana Allodi1, 1Laboratório de
Neurobiologia Comparativa e do Desenvolvimento, Programa de Neurobiologia, Instituto
de Biofísica Carlos Chagas Filho, 2Curso de Fisioterapia, Universidade Federal do Rio de
Janeiro, Rio de Janeiro/RJ, Brasil.
Background: The scientific knowledge about nervous degeneration phenomena is
important, at least, to establish a relationship between morphological and biochemical
mechanisms of this process. In previous studies our group identified cell markers (GFAP,
nitric oxide and IB4) by light microscopy after acute lesion (24h) in the crab Ucides
cordatus eyestalk. Aims: In this study we intend to observe morphological and
biochemical aspects of the protocerebral tract (PCT) of this crab during the subacute
phase after the extirpation of the eyestalk. Methods: This study was approved by the
ethical committee of the UFRJ protocol DHEICB 005. The PCT of five adult male crabs, 48
hours after producing a lesion, were processed for: 1) immunohistochemistry using an
antibody against LIS 1 (cell migration), an antibody against CNPase for oligodendroglial
and Schwann cells, GFAP (astrocytes) and iONS (inducible nitric oxide synthase); 2)
histochemistry with IB4 (macrophages/microglia). In addition, it was carried on an
immunoblotting in order to identify the iONS present in hemocytes and electron
microscopy. Results: In the distal stump, i.e., in the lesion area where the recruitment
of these cells was increased, we observed by light and electron microscopy, at least, two
types of cells with swollen nuclei. Besides, the cells showed morphological and
biochemical characteristics of degeneration. Conclusion: We suggest that the
hemocytes/glial cells are recruited to the lesion area in this stage of degeneration,
possibly, in order to produce factors that are involved in the regeneration of the tract.
Funding support: CNPq and FAPERJ.

I2
PLASMIN AND UROKINASE PROMOTES CELL MIGRATION VIA MEK/ERK CASCADE
BRUNO ROCHA CORDEIRO COSTA1,2; ALINE ALVES FORTUNATO DO CARMO1,2;
LEONARDO CAMILO DE OLIVEIRA3; CAMILA RODRIGUES CHAVES NOGUEIRA1,2; JULIANA
PRISCILA VAGO DA SILVA1,2; LUIZA OLIVEIRA PERUCCI1,2; BRUNO DOS SANTOS ALVES
FIQUEIREDO BRASIL3; CLÁUDIO ANTÔNIO BONJARDIM3; MAURO MARTINS TEIXEIRA2;
AND LIRLÂNDIA PIRES DE SOUSA1,2*
1
Departamento de Análises Clínicas e Toxicológicas - Faculdade de Farmácia,
2
Imunofarmacologia- Departamento de Bioquímica e Imunologia, 3Departamento de
Microbiologia, Instituto de Ciências Biológicas, Universidade Federal de Minas Gerais
Introduction: The Plg/Pla proteolytic system is associated with a variety of biological
activities beyond the classical dissolution of fibrin deposits, such as cell migration, tissue
repair, inflammation and metastasis. Aims: To investigated the role of Pla and urokinase
(uPA) on cell migration in vitro and in vivo and the role of MAPK ERK1/2
pathway. Mouse Embryonic Fibroblasts (MEFs) or RAW cells were treated with Pla or
uPA at different times, or pretreated with UO126 (a MEK1/2 inhibitor) before Pla/uPA
and processed for counting of migrating cells or western blot analysis for P-ERK1/2.
BALB/C mice were injected intrapleurally with Pla or uPA or pretreated with UO126
before Pla/uPA. The cells present in the pleural cavity were harvested at different times
after treatment and processed for total and differential leukocyte counts and western
blot analysis for P-ERK1/2. Results: Plasmin and uPA induces fibroblast and monocyte
migration into the scratch at the times of 10-20h associated with an increased ERK1/2
phosphorylation. Pla and uPA injection into the pleural cavity of mice induced a timedependent influx of mononuclear cells that was maximal at 48h in both cases. The
pretreatment with UO126 inhibited the cell migration both in vitro and in vivo assays.
Conclusion: Our results showed that migration of MEFs and monocytes in vitro or
leukocytes in vivo are induced by plasmin and urokinase in a time-dependent manner
and are dependent of MEK/ERK pathway. This work was approved by Universidade
Federal de Minas Gerais Research Ethics Committee. Support: CNPq, FAPEMIG, CAPES
and PRPq.
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Evaluation of Recombinant CXCL12(5-67) chemotactic activity on CXCR4+ cells in vitro
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Chondroitin Sulfate Impairs Neural Stem Cell Migration in vitro
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The chemotactic factor stromal cell-derived factor 1 (SDF1/CXCL12) and its receptor
CXCR4 are expressed in several tissues including the CNS. During development,
homeostasis, injury and neurodegenerative diseases the CXCL12-CXCR4 axis is
responsible for stimulating migration, proliferation and survival of many cell types
including endogenous neural precursor cells (eNPC) from the subventricular zone.
CXCL12 N-terminal cleavage by extracellular matrix proteases, mainly matrix
metalloproteinases 2 and 9 (MMP2/9) present at the injury site could change CXCL12
into a neurotoxic molecule, abolishing its beneficial effects on survival, resulting in
neuronal death; the effects of CXCL12(5-67) on eNPC are poorly understood. Our aim
was to produce CXCL12 in its MMP2/9 cleaved form, named CXCL12(5-67), and evaluate
its effect on mice NPC viability in vitro. CXCL12 and CXCL12(5-67) were cloned into
pUC57 vector and transiently transfected in Hek293T. CXCL12 and CXCL12(5-67)
concentrations in Hek293T conditioned media were quantified using an enzyme-linked
immunosorbent assay (ELISA) and the activity was assessed by chemotaxis assay using
CXCR4+ cells. Both proteins were able to stimulate chemotaxis when compared to
untransfected Hek293T medium. Future studies will focus on NPC viability studies using
adult mice neural stem cells from subventricular zone, cultured as neurospheres,
comparing native CXCL12 and CXCL12(5-67) obtained from transfected Hek293T culture
medium. This work will contribute to the understanding of the molecular mechanisms
involved in neural stem cell survival in a pro-death microenvironment found in
neurodegeneration and brain injury.
Keywords: CXCL12, stromal cell-derived factor 1, matrix metalloproteinases-2/9,
chemotaxis.
Financial support: FAPESP
Ethical Committee’s approval for animal studies: 1223/11
Corresponding author: marimelia.bioq@epm.br / marimelia.porcionatto@gmail.com

Neurogenesis is a key event during central nervous system development and it is
sustained in the adult mammalian brain. It is characterized by the generation of neural
cells from neural stem cells (NSC) present in specialized niches, such as the
subventricular zone (SVZ). In rodents, neuroblasts generated in the SVZ travel a long
distance through the rostral migratory stream towards the olfactory bulb, where they
differentiate into interneurons and integrate the local neural circuitry. Injury alters
neurogenesis in adult brain and chemoattractive signals, including chemokines and ECM
components, stimulate neuroblast migration from the neurogenic niche to the injury
site in order to regenerate the injured tissue. Traumatic brain injury leads to the
formation of a glial scar and production of axonal growth inhibitory molecules, such as
chondroitin sulfate proteogycans, and secretion of chemokines and other inflammatory
molecules. Our aim was to study NSC migration in response to the chemokine CXCL12
on two ECM components laminin, permissive to neuronal migration, and chondroitin
sulfate (CS), inhibitory to neuronal migration. Using NSC cultured as neurospheres we
observed that NSC migration is impaired by CS, even in the presence of CXCL12,
suggesting that CS signal to inhibit migration is stronger than the stimulating signal
exerted by CXCL12. On the other hand, laminin allows NSC migration. Our data also
shows that CXCL12 does not increase NSC migration in vitro and does not decrease the
time that NSC take to initiate migration from the neurospheres regardless of the ECM.
Financial Support: FAPESP. Ethical Committee Approval for Animal Experimentation
0356/11.
*Corresponding author: marimelia.bioq@epm.br (5511) 5576-4969 el 1844
Presenting author: layla.galindo@unifesp.br (5511) 5576-4969 el 1842
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Global warming is a reality and its effects widely studied, however, little attention has
been given to marine invertebrate. Sea urchins are benthonic animals with a limited
capacity of moving. For this reason, they have such value as biomarkers. The aim of this
study is to evaluate the effect of temperature on innate immune system of sea urchin
exposed to different temperatures for different periods.
Sea urchins Lytechinus variegates (n=30) adults, males and females were collected 3 to 7
meters depth in the coast rocky, São Sebastião, Brazil. After exposures to different
temperatures (20, 25 and 30°C ) for periods acute (24 hours) and chronic (2, 7 and 14
days), the following analyses were performed: cell type’s percentage, Phagocytic
Capacity (PC), ROS production, adhesion and spreading rate and cell migration
evaluated using transwell and time lapse assays without chemoattractant substance.
The last two parameters were just performed in acute period.
Cell type percentage presented a significant increase of red sphere cells in all periods
analyzed in 25 and 30°C. PC presented a significant decrease in 30°C in all periods which
is consistent with ROS production that decreased directly proportional to temperature
increase. Adhesion and spreading rate were decreased in 30ºC and the same was
observed for cell migration using transwell assay. Time lapse assay revealed that
temperature did not influence velocity of migration, distance nor directionality in
phagocytes in any temperature analyzed.
This study is in accordance with CEEA-ICB USP and SISBIO 27922-1and was supported by
Fapesp 2011/06044-4
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The endoplasmic reticulum chaperone protein disulfide isomerase (PDI) is required for
PDGF-induced RhoGTPase activation and Nox1 NADPH oxidase-dependent vascular
smooth muscle cell migration
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Vascular Smooth Muscle Cell(VSMC) migration into vessel neointima underlies
atherosclerosis and post-injury restenosis, being a therapeutic target. Nox-NADPH
oxidases synergize with growth factor-mediated signals to support VSMC migration. Our
laboratory described in many cell types that agonist-triggered Nox activation and
increased expression requires the endoplasmic reticulum redox chaperone Protein
Disulfide Isomerase(PDI). However, functional implications of such interaction are
unclear. We hypothesized that PDI converges with Nox(es) to drive redox-dependent
VSMC migration via mechanisms involving small RhoGTPases. PDGF(30min-4h)
increased ROS production, NADPH oxidase activity, Nox1 mRNA expression and VSMC
migration(by wound-healing, Boyden-chamber and single-cell-migration assays). VSMC
migration was inhibited by diphenyleneiodonium(10µM). Also, PDGF induced subcellular
redistribution of PDI, despite no change in total PDI expression. PDI silencing(siRNA)
inhibited PDGF-mediated ROS production and prevented Nox1 isoform upregulation
without changing Nox4 mRNA levels. Importantly, PDI silencing significantly inhibited
VSMC migration; conversely, PDI overexpression increased basal spontaneous VSMC
migration. Confocal microscopy showed spots of PDI co-localization with Rac1 and
RhoGDI at perinuclear region. RhoGDI co-immunoprecipitated with PDI at baseline but
not after PDGF(10min or 2h), while PDI immunoprecipitation showed interaction with
Rac1 and RhoA at both conditions. Importantly, despite no change in total RhoGDI and
GTPase expression, PDGF-induced Rac1 and RhoA activities(pull-down assays) were
decreased in PDI-silenced VSMC. Of note, PDI silencing promoted stress fiber
disorganization, decreased number of focal adhesions and reduced number of RhoGDIcontaining vesicular recycling adhesion structures. Overall, these data suggest that PDI
contributes to redox-dependent VSMC migration via mechanisms that may involve its
convergence with RhoGTPase signaling and/or turnover. Support: FAPESP, INCT
Redoxoma, ARCUS.
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Introduction: The composition, distribution and function of specific immune cells in
prostate gland is an unexplored chapter of the innate and adaptive immune response.
Objectives: To quantify the cells of immune system in the healthy, castrated and
estrogenized rats ventral prostates. Methods: Six Wistar male rats (per group – healthy,
estrogenized with neonatal exposure to a high dose of 17β-estradiol and 7 days after
castration) with 11-weeks after birth were euthanized by CO2 inhalation and the ventral
prostates were dissected out. Cells were isolated, 106 cells were stained with specific
antibody fluorophore-conjugated and quantified by flow cytometry. Results:
Approximately 15% of the cells in the rat ventral prostate corresponded to cells of the
immune system and this percentage was not altered by castration or estrogenization,
while the cell types varied in response the castration and estrogenization. In healthy,
castrated and estrogenized, respectively, 12.2%, 9.3% and 8.5% cells were non-activated
macrophages, 0%, 0.1, 0.55 were activated macrophages, 2.2%, 3,2%, 2.55% were
dendritic cells, 0.62%, 2.5%, 1.4% were T cells (CD3 +) that were divided into CD4 +
(0.25%, 1.02%, 0.2%), CD8 + (0.35%, 1.4%, 0.55%) and γδ (0.25%, 0.35%, 0.2%); 0.05%,
0.3%, 0,25% were NK cells. Conclusions: The healthy, castrated and estrogenized
prostate is populated by cells of innate and adaptive immunity, although the immune
cells content was not altered by castration or estrogenization, there was change only in
the proportion of cell types in response to hormone manipulation with marked increase
in the number of activated macrophages, γδ and NK cells.
Financial support: FAPESP, CNPq, CAPES.
Corresponding author: Juliete Aparecida Francisco da Silva
e-mail: juliete@gmail.com
Fone: 55 (19) 3521-6125
Departamento de Biologia Estrutural e
Funcional, Instituto de Biologia, UNICAMP,
Instituto de Biologia, UNICAMP.
Rua: Charles Darwin, s/n – Bloco N.
CEP: 13083-863 – Campinas/SP.
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Introduction: Leukotrienes B4 (LTB4) plays a critical role in leukocyte recruitment and
activation, through two receptors, BLT1 and BLT2. LTB4 chemoattractant function has
been shown for CD4+, CD8+ and γδ T cells. Treg are supressive cells that modulate the
immune system response. The aim of this study is to evaluate the LTB 4 effect on Treg
cells.
Methods: Splenic cells from C57Bl/6 were subjected to an EasySep Treg Kit for
purification (StemCell, USA). Tregs markers and the BLT1 expression were assessed by
flow cytometer. Treg was activated with anti-CD3/CD28 alone or with LPS (100 ng/mL)
overnight. Chemotaxis assay was conducted in a Boyden chamber with LTB 4
concentrations range from 0,3 to 10 nM. Actin polimerization was assessed by faloidinFITC staining on purified Treg stimulated with LTB4 0,3 nM. Using the intra-vital
microscopy technique, the liver of Foxp3-GFP animals was stimulated with LTB4 and
Treg migration was analized.
Results and discussion: It was observed that Tregs express BLT1 and that this expression
is dependent on the Treg activation state. The functionality of this receptor was
assessed in a chemotaxis assay where Tregs responded to LTB 4 in a dose and time
dependent manner; LTB4 was also able to induce the actin polymerization in Treg. LTB4induced Treg migration in vivo to the liver was also demonstrated.
Conclusion: Regulatory T cells respond to chemotactic effects of LTB4 through the
expression of BLT1 receptor on its surfaces.
Ethical approval: DFBCICB028
Funding supports: CNPq, Capes and FAPERJ.
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Diabetes Mellitus (DM) is characterized by chronic hyperglycemia (HG), which impairs
skin wound healing and fibroblast migration on fibronectin (FN). We investigated the
effects of HG on skin fibroblast adhesion on collagen (COL) and FN, as well as the
migration of these cells in 2-D and 3-D substrates. DM was induced by streptozotocin
injection in male adult Wistar rats; after 30 days, primary cultures of skin fibroblasts
were obtained and employed for the experiments. This protocol was approved by the
ICB-USP Ethical Committee. Diabetic fibroblasts showed an increase on gene and
protein expression of the glucose transporter GLUT-1, as well as in the activity of
glycolytic pathway enzymes. Migration speed was significantly reduced in 2-D and 3-D
matrices of COL and FN. Kymographs revealed that DM did not affect protrusion rates in
both matrices, but reduced protrusion stability, with frequent retractions. Adhesion of
diabetic fibroblasts was inhibited in COL and FN, but cell spreading was differentially
affected. Immunohistochemistry and FACS analysis showed that DM reduced surface
expression of the integrin subunits alpha 1, alpha 2, alpha 5, alpha v and beta 1. These
results suggest that skin fibroblasts are sensitive to HG, and that the impaired
expression of collagen- and fibronectin-binding integrins negatively affects cell adhesion
and may contribute to the impairment of fibroblast migration in diabetes. Financial
support: CAPES, CNPq and FAPESP.
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During graft rejection process, recipient T cells are activated in secondary lymphoid
organs and migrate to the graft, being able to destroy it. Extracellular matrix proteins
(ECM), as laminin (LM), are important in lymphocyte positioning and effector function in
alloreactive responses. Using a model of allogeneic heart transplantation where hearts
from neonatal mice were transplanted in the ear of adult recipients, we have observed
that the treatment with anti-LM mAb decreased the cellular infiltrate and ECM
deposition within the grafts. The aims of this work were to phenotype T cells in draining
lymph nodes and allografts and to evaluate the role of LM in supporting T lymphocyte
migration. Within the allografts, we found an enrichment of CD8 + T cells in the
inflammatory infiltrate, increased LM deposition and higher numbers of activated T
cells. In allograft draining lymph nodes, we verified an augmented LM deposition in
basement membrane of blood vessels, an enhancement of activated T cell numbers
expressing CD49f (alpha chain of the laminin receptor VLA-6) in high densities. To check
if the enrichment of CD8+ T cells in cardiac allografts could be correlated with the LM
increase, we performed ex-vivo T cell migration. We verified an enhanced LM-driven
migratory response of T cells from allograft draining lymph nodes when compared to
controls. Our data suggest that the predominance of activated T cells in allografts can be
related to an enhanced laminin-driven migration of these cells towards the allografts,
thus favoring their destruction. Financial support: POM/Fiocruz, Faperj, CNPq.Ethical
approval: CEUA/Fiocruz/P-39/09.
Key words: Lymphocytes, migration, laminin, heart graft rejection.
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Oxidative stress caused by hyperglycemia plays an important role in the development
and progression of diabetes mellitus (DM) and its complications, such as impaired
wound healing. The aim of this study was to characterize the kinetics of healing in the
skin of diabetic mice, compared to normoglycemic mice. DM was induced in adult male
Swiss mice by alloxan injection (70 mg/kg b.w.). After 30 days, a wound of 1 cm2 was
performed in the dorsal skin, which was evaluated after 3, 7, 10 and 14 days post-injury.
This protocol was approved by the ICB/USP Ethical Committee. In the acute healing
phase (day 3), diabetic mice showed delayed inflammation, with less inflammatory cells
(observed by histology), and decreased levels of the cytokines IL-6, TNF-alpha and IL1beta (measured by ELISA). In later stages, however, diabetic mice showed a persistent
inflammatory reaction, accompanied by increased levels of the cytokines IL-6, TNFalpha, IL1-beta and KC, as well as increased activity of metalloproteinases -2 and -9
(measured by zymography). We also observed an increase of myofibroblasts and
collagen fibers in diabetic skin, evaluated by immunohistochemistry (ICH) for smooth
muscle alpha-actin and Picrosirius staining, respectively. The degree of lipid
peroxidation was significantly increased as well, according to TBARS measurement and
IHC for 4-Hydroxy-Neonal (4-HNE). The results showed a significant degree of lipid
peroxidation in the dermis of diabetic mice, as well as a delayed inflammatory reaction
and fibrosis, all probably related to the impaired wound healing. Research support:
CAPES, CNPq and FAPESP.
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S1P1 is a widely distributed G protein-coupled receptor whose ligand, sphingosine 1phosphate, is present in high concentrations in the blood. S1P1-dependent chemotactic
responsiveness is strongly upregulated in T-cell development before exit from the
thymus. Here we aim to investigate the role of S1P pathway on Trypanosoma cruziinduced thymus atrophy. We performed a series of experiments using 4-6 weeks-old
Balb/c male mice, infected with hundred of trypomastigote forms of Tuluahuén T.
cruzi parasites. All the protocols were approved by Foundation Oswaldo Cruz Animal
Use Ethical Committee (LW 8/10). Our findings indicate that T. cruzi acutely infected
thymuses present a decreased level of the S1P receptor agonist signaling. Thumus
atrophy outcome was associated to the decrease of local S1P contents, paralleled to the
increase of catabolic gene expression. S1P1 receptor expression was abnormally
increased in both cortical and medullary thymic compartments. Infected mice upon
FTY720 treatment, which induces a prolonged S1P1 down-regulation, were able to
recover the thymic cellularity, with a significant increase of the double negative (DN)
and CD4+ thymocytes populations. DN from chagasic thymus presented a high
chemotactic response to S1P as compared to normal thymocytes. These results indicate
that the S1P signaling pathway exerts a critical role on the premature release of
undifferentiated thymocytes during the T. cruzi infection. As the early release of the
thymocytes expressing forbidden TCR molecules to periphery may contribute to the
related immunopathological events, our findings suggest the use of the S1P1 signaling
pathway as a therapeutic target in Chagas disease.
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CHAGAS DISEASE
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Chagas Disease remains a major public health issue in the Americas. In the
pathophysiological processes seen in chagasic patients or mice, we found changes in
imunoneuroendocrine interactions, which might be related to an imbalance in
lymphocyte migration to inflammatory sites including the heart tissue. We evaluated T
lymphocyte migratory responses from chronic chagasic patients with different clinical
forms of cardiopathy, correlating these events to immunoendocrine alterations that
occur during this phase of disease. By ELISA assays, we firstly observed that pro
inflammatory cytokines such as IFN- gamma, TNF- alfa, IL-17 and IL-6, were higher
expressed in parallel with the severity of disease; By Transwell in vitro assays, we
observed an enhance on migratory response over fibronectin, CXCL12 and TNF- alfa. We
also observed an imbalance on Hypothalamus-Pituitary-Adrenal (HPA) axis, where a
decreasing of DHEA hormone leads to dirturbances on circulating cortisol/DHEA ratio.
These results show that neuroendocrine disturbances, correlated to a systemic
inflammatory profile, may contribute to increase migratory potential of T lymphocytes
to inflammatory sites and myocarditis genesis. This work has been approved by
Bioethical Comitee of Rosario National University from Argentina. Financial support:
CNPq, CAPES, IOC (BRA) and CONICET (ARG).
Presenting/ corresponding author: Luiz Ricardo Berbert (lrberbert@terra.com.br)
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(bottasso@uolsinectis.com.ar); Wilson Savino (w_savino@hotmail.com).
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J – CELL SIGNALING
J1
Outside-in signaling by VE-cadherin promotes local Rac activation and enhancement
of lung endothelial barrier by iloprost

Xinyong Tian, Oleksii Dubrovskyi, Yufeng Tian, Noureddine Zebda, Nicolene Sarich, Anna
A. Birukova
Lung Injury Center, Section of Pulmonary and Critical Medicine, Department of
Medicine, University of Chicago, Chicago, Illinois 60637, USA
Small GTPase Rac is important regulator of endothelial cell (EC) barrier enhancement by
prostacyclin characterized by increased peripheral actin cytoskeleton and increased
interactions between VE-cadherin and other adherens junction (AJ) proteins. This study
utilized complementary approaches including siRNA knockdown, culturing in Ca 2+-free
medium, and VE-cadherin blocking antibody to alter VE-cadherin extracellular
interactions to investigate the role of VE-cadherin outside-in signaling in modulation of
Rac activation and EC barrier regulation by prostacyclin analog iloprost. Spatial analysis
of Rac activation in pulmonary EC by FRET revealed additional spike in iloprost-induced
Rac activity at the sites of newly formed cell-cell junctions. In contrast, disruption of VEcadherin extracellular trans-interactions suppressed iloprost-activated Rac signaling and
attenuated EC barrier enhancement and cytoskeletal remodeling. These inhibitory
effects were associated with decreased membrane accumulation and activation of Racspecific guanine nucleotide exchange factors (GEF) Tiam1 and Vav2. Conversely, plating
of pulmonary EC on surfaces coated with extracellular VE-cadherin domain further
promoted iloprost-induced Rac signaling. In the model of thrombin-induced EC barrier
recovery, blocking of VE-cadherin trans-interactions attenuated activation of Rac
pathway during recovery phase and delayed suppression of Rho signaling and
restoration of EC barrier properties. These results suggest that VE-cadherin outside-in
signaling controls locally Rac activity stimulated by barrier protective agonists. This
control is essential for maximal EC barrier enhancement and accelerated barrier
recovery.
Supported by National Heart, Lung, and Blood Institutes grants HL87823, HL76259,
HL58064, HL89257, and HL107920
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Proteomic analysis of snake venom gland activation and venom production
Luna MS1, Valente RH2, Perales J2, Vieira, ML3, Yamanouye N1
1
Lab. Farmacologia, 3Centro de Biotecnologia, Instituto Butantan, São Paulo, SP, 2Lab.
Toxinologia, Instituto Oswaldo Cruz – Fiocruz, Rio de Janeiro, RJ, Brazil.
We have shown that noradrenaline, released just after venom removal, regulates the
activation of transcription factors and consequently regulates the protein synthesis of
the gland that is related to venom gland activation.
Proteins of Bothrops jararaca venom gland during venom production cycle and proteins
which expression are regulated by sympathetic outflow were analyzed by twodimensional gel electrophoresis (2-DE) followed by MALDI-TOF/TOF mass spectrometry.
Analysis of the 2-DE showed that different proteins were expressed during venom
production cycle. The analysis of proteins identified showed that proteins of the
endoplasmic reticulum, cytoskeleton, nucleus and mitochondria were up-regulated and
proteins of cytoplasm and membrane were down-regulated in activated stage. After
reserpine treatment the actin expression was down-regulated. Administration of alpha
and beta-adrenoceptors agonists restored the actin expression. Although the expression
of total secreted proteins decreased during venom production cycle, analyzing only
specific spots, we detected more glycoprotein IB-binding protein (GPIb-BP) and serine
proteinases in quiescent than in activated venom gland and more metalloproteinases
and L-amino oxidase in activated than in quiescent venom gland. After reserpine
treatment, detection of GPIb-BP, serine proteinases and metalloproteinases is similar to
quiescent gland and after administration of alpha and beta-adrenoceptors agonists the
detection of these toxins is similar to activated gland.
Our data showed that sympathetic outflow up-regulates the expression of actin and
metalloproteinases and down-regulates the expression of expression GPIb-BP and
serine proteinases. The identification of these proteins allows us to understand the
mechanism of venom gland activation and venom production.
Supported by: FAPESP; CNPq; FAPERJ; IOC-FIOCRUZ.
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Association between adherens junctions and tight junctions via Rap1-afadin is
required for protective effects of oxidized phospholipids.
Noureddine Zebda, Panfeng Fu, Valery Poroyko, Ivan Cokic, Konstantin G. Birukov
Section of Pulmonary and Critical Care and Lung Injury Center, Department of Medicine,
University of Chicago, Chicago IL 60637 USA
Previous studies showed that cyclopenthenone-containing products resulting from
oxidation of a natural phospholipid, 1-palmitoyl-2-arachidonoyl-sn-glycero-3phosphorylcholine (OxPAPC) exhibit potent barrier-protective effects in the in vitro and
in vivo models of lung endothelial cell (EC) barrier dysfunction, and these effects are
associated with enhancement of peripheral actin cytoskeleton, cell-cell and cellsubstrate contacts driven by activation of Rac and Cdc42 GTPases. Rap1 GTPase is
another member of small GTPase family involved in control of cell-cell interactions;
however its involvement in EC barrier-protective effects by OxPAPC remains unknown.
This study examined a role of Rap1 and its downstream effector afadin in the regulation
of OxPAPC-induced interactions between adherens junctions (AJ) and tight junctions (TJ)
as a novel mechanism of EC barrier preservation in vitro and in vivo.
Immunofluorescence analysis, subcellular fractionation, and co-immunoprecipitation
assays indicate that OxPAPC promoted accumulation of AJ proteins: VE-cadherin, p120ca
-catenin; and TJ proteins: ZO-1, occludin, and JAM-A in the cell
membrane, and induced novel cross-interactions between AJ and TJ protein complexes,
that were dependent on OxPAPC-induced Rap1/afadin activation. Rap1 or afadin
knockdown suppressed OxPAPC-mediated pulmonary EC barrier enhancement and AJ
and TJ interactions in vitro, as well as inhibited protective effects of OxPAPC against
ventilator-induced lung injury in vivo. These results demonstrate for the first time a
critical role of Rap1 and afadin in the regulation of vascular barrier function in vitro and
in vivo via coordination of adherens junction - tight junction interactions.
Funding: HL58064, HL76259, HL87823
Presenting/Corresponding author:
Konstantin Birukov, MD, PhD
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Section of Pulmonary and Critical Medicine
Department of Medicine
University of Chicago
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Knockdown of ARHGAP21 modulates the expression of genes related to hypoxia and
glycolysis in adenocarcinoma prostate cell lines
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of Campinas, Campinas, São Paulo, Brazil
Marcos Marangoni; Hematology and Hemotherapy Center, School of Medicine,
University of Campinas, Campinas, São Paulo, Brazil
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Background: ARHGAP21 is a RhoGAP protein related to cytoskeleton organization.
Recent studies showed that ARHGAP21 inhibits glucose-stimulated insulin secretion and
that glucose modulates ARHGAP21 interactions to FAK and PKCzeta. Aims: To evaluate
the gene expression profile in LNCaP cells silenced for ARHGAP21. Moreover, we
evaluated the expression of genes related to hypoxia and glycolysis in LNCaP, PC-3 and
DU145 cells submitted to ARHGAP21 inhibition. Methods: Specific siRNAs targeting
ARHGAP21 were used to inhibit ARHGAP21 expression in LNCaP, PC-3 and DU145
(siARHGAP21 cells). Microarray assays were performed in LNCaP cells, using Human
Gene (Affymetrix) platforms. HTSelf analysis was used to discriminate between up and
down-regulated genes. HIF1-, HIG2, PGAM1/4, PLOD2, SLC2A1, VLDLR, HK2, BNIP3 and
Stanniocalcin expression was evaluated by qRT-PCR. Results: ARHGAP21 inhibition
modulated the expression of 69 genes. Twelve genes were related to hypoxia, glycolysis
or both processes. qRT-PCR confirmed HIG2, PGAM, BNIP3 and Stanniocalcin upregulation in LNCaP siARHGAP21. BNIP3 was also up-regulated in PC-3 cells
siARHGAP21. PLOD2 expression was down-regulated in LNCaP and DU145 cells
siARHGAP21, whereas HK2 was downregulated in LNCaP and upregulated in DU145
siARHGAP21. Conclusion: We studied for the first time the role of ARHGAP21 in
adenocarcinoma prostate cell lines and showed that ARHGAP21 inhibition results in
modulation of important genes related to hypoxia and glycolysis. It is know that solid
tumours are poorly oxygenated and require high taxes of glucose. Therefore, ARHGAP21
might be involved in the adaptation of tumor cells in the hypoxic environment and
increased glucose uptake. Supported by FAPESP and CNPq.
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Sub-cellular localization of Nek7 and its interaction proteins
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The NIMA-related kinases (Neks) are a conserved family of 11 serine/threonine kinases
in mammals (designated as Nek1 to Nek11) related to progression of the cell cycle.
Human Nek7 was described as a regulator of mitosis and cell division and it has been
associated to diverse pathologies, particularly cancer, representing thereby, a potential
target for development of anti-cancer drugs. However, few is known about its
interaction partners, substrates or the Nek7 signaling pathways in the cell. Aiming to
elucidate the functional role of Nek7 in mitosis and cytokinesis we performed a yeast
two-hybrid system screen and identified 25 interacting protein partners belonging to 12
different biological processes. To establish the functional correlation of the Nek7 with
its interaction proteins we analyzed their co-localization and observed, by confocal
fluorescence microscopy, that Nek7 co-localizes with alph- and gamma-tubulin in the
cytoplasm, in the perinuclear region, pointing to a Nek7 microtubule and centrosomal
function. To test if Nek7 interacting partners are also its substrates we expressed hNek7
in E. coli and purified it by affinity chromatography. Recombinant Nek7 phosphorylated
in vitro its interaction partners tubulin beta-2B chain (TUBB2B) and coiled-coil and C2
domain-containing protein 1A (CC2D1A). Moreover, in a drug design approach, we
screened a set of kinase inhibitors using the thermal shift assays which resulted in the
selection of two Nek7 candidate inhibitors compounds. These compounds are currently
being tested for its capability to inhibit Nek7 in human cell. Our data interactome,
combined with functional in vitro and in vivo assays, reinforce the Nek7 participation in
the regulation of the cell cycle and suggest its acting in variety biological processes.
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Flotillins stabilize cadherin complexes at cell-cell contacts through interaction with the
F-actin cytoskeleton
Emilie Guillaume, Franck Comunale, Stéphane Bodin and Cécile Gauthier-Rouvière
Universités Montpellier 2 et 1, CRBM, CNRS, UMR 5237, 1919 Route de Mende, 34293
Montpellier, France.
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This work was supported by the Ligue Nationale contre le Cancer (LNCC) (« Equipe
labellisée ») and the Association Française contre les Myopathies (AFM).
Cadherins are essential in many fundamental processes, such as tissue patterning,
maintenance of adult tissue architecture and tumour growth control. At regions of cellcell contact, cadherins assemble into large macromolecular complexes named adherens
junctions (AJ). Here we identified flotillin 1 and 2 as new partners of many cadherins (N,
E, M, P, R and 11) that are recruited at cell-cell contacts in a cadherin-dependent
manner. Knockdown of flotillins dramatically affected N- and E-cadherin recruitment at
cell-cell contacts in both mesenchymal and epithelial cell types. Specifically, although
flotillins and cadherins are constitutively associated at the plasma membrane (PM),
flotillins stabilized cadherins exclusively at cell-cell contacts through interaction with Factin. These results indicate that flotillins are required for cadherin assembly and
stabilization at cell-cell contacts. We suggest that flotillins are constitutive partners of
cadherins and that through their oligomerization and interaction with the F-actin
cytoskeleton they drive cadherin lateral clustering and strengthen cell-cell contacts
allowing the formation of functional AJ. Thus, the involvement of flotillins should be
investigated in pathologies associated with a dysfunction of cadherin-mediated
intercellular junctions.

Keywords: cell cycle, Nek7, cancer, yeast two-hybrid, colocalization
Supported by: FAPESP, CNPq and LNBio
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SYMPATHETIC OUTFLOW ON PROTEIN EXPRESSION IN THE MOUSE PAROTID GLAND
HELUANY, C. S.; LUNA, M. S.; YAMANOUYE, N.
Laboratório de Farmacologia - Instituto Butantan, São Paulo, SP, Brasil
Stimulation of sympathetic outflow is the key activator of venom gland of Viperidae
snake and seems to be important to keep the mouse submandibular gland in activated
stage.
The aim of this study is to verify whether sympathetic outflow is also important to keep
the parotid gland in activated stage.
Adult Swiss male mice were divided into 3 groups: control (n=3); treated with reserpine
(n=3) for 6 days (0,5mg/kg – i.p.); treated with reserpine for 6 days and phenylephrine
(PHEN) plus isoprenaline (ISO) (20mg/kg – i.p.) in the sixth day (Res+PHEN+ISO,
n=3).Proteins of the extracts of parotid glands were analyzed by one- and twodimensional gel electrophoresis (1-DE and 2-DE).
The 1-DE analysis showed that bands of approximately 96, 51, 33, 24 and 20 KDa had
the density increased after reserpine treatment when compared with control.
Administration of PHEN and ISO restores this effect. The 2-DE analysis showed that
specific spots of proteins were found in each group (151 in the control, 346 in the
reserpine and 261 in the Res+PHEN+ISO group). In addition, 30 spots are common in
both control and reserpine-treated group, 10 spots in both control and Res+PHEN+ISO
group, and 46 spots in both reserpine-treated and Res+PHEN+ISO group.
In conclusion, we showed that impairment of sympathetic innervation promotes
changes in protein expression in the parotid gland and the stimulation of both
adrenoceptors alpha and beta restores these effects, suggesting that sympathetic
innervation could be also important to keep mouse parotid gland activated as observed
in submandibular gland.
Support by: FAPESP
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The Neks (NIMA related kinases) are protein kinases evolutionarily conserved and
structurally homologous to NIMA (Never in mitosis, gene A), a mitotic regulator
functionally described in Aspergillus nidulans. In human Neks 11 were identified. Nek7 is
located at the centrossome during cell division and its deregulation has been correlated
with uncontrolled cell proliferation and tumor progression. Nek6, Nek7 and Nek9 act
together in the same signaling cascade during the mitosis and cytokinesis. However, few
is known about other protein components involved in this signaling cascade. Moreover,
the interaction partners of Nek7, its substrates and the signaling mechanism in which
Nek7 is involved, remain unknown. Our recent studies showed that 25 proteins belong
to 12 different functional categories, interacted with Nek7 in a two-hybrid assay in
yeast. Aiming to validate our findings and better understand the signaling pathways of
Nek6, Nek7 and Nek9 as well as the different roles played by Nek7 in the cell, we
proceeded with the cloning of several of the Nek7 interaction partners including Nek9
(NEK9) and secreted frizzled related protein (SFRPs) in diverse expression vectors and
their subsequent expression in bacteria and human cells. Furthermore, Nek7 was
expressed in E. coli and purified by affinity chromatography to perform pull-down and
immunoprecipitation assays. In order to further explore the functional correlation of the
Nek7 with its interaction partner in human cell endogenous co-localization, coprecipitation and in vitro kinase assays are being performed.
Keywords: Nek7, interaction partners, cell cycle, colocalization
Supported by: FAPESP, CNPq and LNBio
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Integration of multiple signaling routes in T cells can control generation and survival of
long-lived antibody-secreting cells
Lidiane Zito Grund; Monica Lopes-Ferreira; Carla Lima
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Introduction: The direct contribution of TCR complex stimulation and co-stimulatory
signals towards long-lived antibody-secreting cells (ASC) differentiation is not
understood. TCR complex ligation results in the recruitment of p56Lck (Lck). CD28ligation on T cells results in the recruitment of PI3K, PDK1 and PKB/Akt that regulate
several pathways that increase cellular metabolism. Objective: To explore the pathways
underlying these routes we used venom proteins of Thalassophryne nattereri Brazilian
fish to establish an in vivo model of differentiation of ASC B220neg and evaluated CD4
or CD28 signaling requirements for generation or maintenance of ASC. Methods and
Results: In venom-immunized C57BL/6 we showed that venom-specific IgG1 and IgG2a
and the generation of ASC B220neg in the spleen is dependent of the bidirectional
cognate interactions between CD4 and CD28 molecules between T and B cells in GC. The
signals generated from CD4 and CD28 cooperate to differentiation of ASC B220pos and
B220low in inflamed tissue and in bone-marrow, but negatively regulated ASCneg. Using
an adoptive transfer approach and knockout mice we showed that survival of ASCneg in
the inflamed peritoneal tissue or in the spleen is negatively regulated by CD4. However
in the bone-marrow, ASCneg cells need for its survival the contribution of both signals,
CD4 and CD28. Conclusion: These findings show that effective T cell activation can
control ASC development and survival in chronic inflammatory conditions. Support:
FAPESP and CNPq. Ethical approval: Butantan Institute 666/09 and Biomedical Science
Institute of University of São Paulo 25-84-02.
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Cellular distribution of adhesion molecules (CAMs) in pancreatic islets of obese and prediabetic
mice.
Viviane Tannuri F.L. Falcão 1, 2; Daniela Aparecida Maschio2; Luíza Martinez Perdigueiro2;
Junia Carolina Rebelo dos Santos Silva2; Marianne R Santos2; Carolina P. F. Carvalho3,
Maria Tereza Cartaxo1; Carla Beatriz Collares Buzato2. 1. UPE, University of Pernambuco,
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Intercellular junctions (IJs) and their CAMs participate in important cellular processes
such as adhesion, growth/death and signaling. In the endocrine pancreas, IJs play a role
in regulating islet cytoarchitecture, insulin biosynthesis and secretion. In this work, we
investigate the islet histology and cellular distribution and content of CAMs (N-, VEcadherins, ZO-1, α- and β-catenins) in the endocrine pancreas of C57 mice fed a high fat
(HF) diet for a prolonged time period (8 months). After HF diet exposure, mice became
obese and displayed marked metabolic disturbances indicative of later stages of prediabetes, such as marked peripheral insulin resistance and hyperglycemia, and
moderate hyperinsulinemia. Isolated pancreatic islets of HF-fed mice showed a
significant impairment of glucose-stimulated insulin secretion. Histology of the
endocrine pancreas revealed no marked morphological differences between animal
groups although HF-fed mice showed an increase in the relative islet volume (per total
pancreas) in comparison with controls. As revealed by immunohistochemistry, ZO-1, Ncadherin and catenins, were expressed at the intercellular contact site of endocrine cells
while VE-cadherin was restricted to the islet vascular compartment. A cellular
redistribution of N-cadherin (from the contact region to the cytoplasm in endocrine
cells) and an increase in VE-cadherin islet content were seen in pre-diabetic mice as
compared to controls. No significant differences in islet immunoreaction for the other
CAMs were observed between the animal groups. In conclusion, CAMs are expressed by
endocrine and endothelial cells of pancreatic islets and, in particular, the islet
distribution/content of N- and VE-cadherins are significantly altered in obese and prediabetic mice. This research was approved by the Ethics Committee of Experimental
Animal IB UNICAMP and financially supported by FAPESP and CAPES (DINTER Program
UNICAMP / UPE). Viviane Tannuri FL Falcão 1; Daniela Maschio2; Luíza Martinez
Perdigueiro 3; Junia Carolina Rebelo dos Santos Silva4; Marianne R Santos 5; Carolina P F
Carvalho6; Tereza Cartaxo7; Carla Beatriz Collares Buzato8.1Professora assistente da
Faculdade de Enfermagem (FENSG) da Universidade de Pernambuco (UPE); e.mail:
vivianetannuri@globo.com; 2Mestranda do PPG de Biologia Celular e Estrutural,
Departamento de Histologia e Embriologia, Instituto de Biologia, UNICAMP; 3Estudante
de Iniciação Científica em Histologia II, UNICAMP, Avenida Bertrand Russel, s/n, Cidade
Universitária Zeferino Vaz -Barão Geraldo; 4Doutoranda do PPG em Biologia Funcional e
Molecular, Departamento de Fisiologia e Biofísica, UNICAMP; 5Estudante Iniciação
Científica, Departamento de Histologia e Embriologia, Instituto de Biologia, UNICAMP;
6Professor Adjunto, Departamento de Biociências, UNIFESP, Santos, SP; 7Professor
Adjunto do Instituto de Ciências Biológicas da Universidade de Pernambuco (UPE),
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PKC and calcium but not PLC are intracellular messengers of vasoconstrictor response
induced by angiotensin II in the snake Crotalus durissus terrificus
Mélanie Marie R.Q. Le Diagon, Maria Cristina BrenoIBu, Instituto Butantan, Lab.
Farmacologia - Av. Vital Brazil, 1500, CEP 05503-900, São Paulo, SP – (11) 3726-7222 ext.
2133 mcbreno@butantan.gov.br, mel_diagon@hotmail.com
Aim: Angiotensin II (Ang II) interacts with AT1 and AT2 receptors and, in some
vertebrates, with an Ang II binding site showing low affinity for AT1 and AT2 receptor
antagonists. This study was carried out to evaluate the role of the cytosolic calcium and
the PLC/PKC pathway in the vasoconstriction response induced by Ang II in the aorta of
the snake Crotalus durissus terrificus (Cdt). Method and Results: Concentration-effect
curves to Ang II in the absence or in presence of U73122 (PLC inhibitor), chelerythrine
and GF109203X (PKC inhibitors), SKF96365 [store-operated calcium channel (SOC)
inhibitor] and caffeine (ryanodine receptor [RyR] agonist) were obtained on aorta rings
from the snake. The contribution of the extracellular calcium to vasoconstriction effect
of Ang II was analysed by punctual (10-7 M) concentration of the peptide in Ca+2 – free
physiological solution plus 1mM EGTA. U73122 (10-5 M, n=5) and chelerythrine (10-5 M,
n=6) did not modify Ang II-induced contraction, while GF109203X (10-5 M, n=4) reduced
the maximum response (Emax) in 31%. Depletion of the extracellular calcium strongly
inhibited Ang II – induced contraction (71%, n=5). Moreover SKF96365 (3x10 -5 M, n=7)
and caffeine (10-2 M, n=6) modified the Ang II curve and reduced the E max, respectively,
in 40% and 46%.Conclusions: PLC pathway is not involved with Ang II-induced
contraction in the aorta of Cdt, but suggest that PKC could contribute to this response,
based on the GF109203X inhibition. Extracellular calcium has an important role in the
contractile process, while SOC and RyR seem to participate of this mechanism.
Supported by: CNPq/PIBIC and Fapesp. This work was approved by the Ethical
Committee from Butantan Institute.
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Spatial regulation of Ras signalling networks
Veronica Aran and Ian Prior
University of Liverpool, Liverpool, UK
Over 30 years ago, a family of genes showing oncogenic properties were discovered.
These genes were called RAS (Rat Sarcoma) due to the oncogenic activities of sarcoma
viruses in rats. Since then, RAS genes have been associated with a variety of human
cancer. There are 3 genes encoding 4 protein isorforms: N-Ras, K-Ras4A, K-Ras4B and HRas. These proteins are monomeric GTPases involved in several signalling cascades
which regulate essential biological processes including cell growth, proliferation and
differentiation. The different isoforms are highly homologous differing mainly in their Cterminal 23-24 aminoacids which is the region responsible for their targeting to
different membrane compartments within the cell (e.g. plasma membrane, endosomes,
mitochondria, ER/Golgi). Previous studies have shown that different Ras isoforms
generate biologically distinct outputs. This could potentially be related to the
different pools of Ras preferentially present at different compartments and the
activation of distinct signalling effectors. Thus, the study of compartmentalized Ras
signalling is a good model to understand this enigmatic process. In this project, the
generation of cells stably expressing Ras targeted to different cell compartments will
give us a better clarification of what output each compartment is able to control and
how this control is successfully undertaken.
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Fluoxetine attenuated TREK-2-mediated apoptotic cell death in HEK293A cells
Kee Ryeon Kang1, and Cheol Soon Lee2
MRC for Neural Dysfunction and BK21 Program, Departments of Biochemistry 1, and
Psychiatry2, School of Medicine and Institute of Health Sciences, Gyeongsang National
University, Jinju 660-751, South Korea
It has been known that TREK-2, one of K2P channel family, is inhibited its activity by
selective serotonin reuptake inhibitors (SSRIs) such as paroxetine and fluoxetine.
However, the underlying mechanisms between TREK-2 and psychiatric disorders such as
depression is still unclear. It is well known that antidepressants have anti-apoptotic
effects in various cell types. To understand the role of TREK-2 involved in the
pathophysiology of depression, over-expressed rat TREK-2 in 293A cells (293A-rTREK-2)
were treated with fluoxetine and observed its protective effects against apoptotic cell
death. We found that the expression of TREK-2 could elicit the activation of JNK and ERK
activities, and induce PARP cleavage in 293A-rTREK-2 cells up to 48 h after the drug
treatment. Furthermore, we also observed that the effect of fluoxetine in 293A-rTREK-2
cells correlated with the increased sub-G1 phase of the cell cycle by FACS analysis. Thus,
it is demonstrated that TREK-2 expression could induce apoptotic cell death by
abolishing anti-apoptotic effects of fluoxetine through JNK and ERK. [Funding source:
NRF grant (R13-2005-012-01003-0)]
Keywords: Antidepressant fluoxetine, Apoptosis, TREK-2, K2P channel protein
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Tyrosine phosphorylation plays a role in increasing maspin protein levels and its
cytoplasmic accumulation
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Maspin is a tumor suppressor with many biological activities, multiple ligands and
different subcellular localizations. Its underlying molecular mechanism remains elusive.
We hypothesized that phosphorylation might regulate maspin localization and function.
Using two-dimensional gel electrophoresis with different focusing power followed by
Western blot we identified four different maspin forms with the same molecular weight
(42 kDa), but different isoelectric points. Three of these forms were sensitive to acidic
phosphatase treatment, suggesting that they are phosphorylated. Sodium
peroxidovanadate treatment, a protein-tyrosine phosphatase inhibitor, resulted in a
rapid increase in maspin protein levels and cytoplasmic accumulation. These data show
that there are three different maspin tyrosine phosphoforms. Inhibition of tyrosine
phosphatases increased maspin protein levels and leads to its cytoplasmic
accumulation.
This research was supported by Conselho Nacional de Desenvolvimento Científico e
Tecnológico (CNPq) and Fundação de Amparo à Pesquisa do Estado de São Paulo
(Fapesp).
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BRAIN cAMP/Ca2+ SIGNALING GENES IN FAT TISSUE IMPLANTED POLYCYSTIC
OVARIAN SYNDROME MOUSE
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Silvana Aparecida Alves Corrêa de Noronha3; Ismael Dale Cotrim Guerreiro da Silva3.
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Background: A relationship among cAMP, Ca2+ and pulsatile GnRH secretion exists.
Mouse with polycystic ovarian syndrome (PCOS) show leptin deficiency in hypothalamic
neurons; cAMP responses in gene transcription in hypothalamic neurons are leptin
regulated. In reaching leptin sufficient level, there is restoration of gonadotrophin
secretion and reproductive function. The conjuncture of these facts points a promising
research field.
Aims: Analysis of cAMP/Ca2+ gene`s expression in PCOS obese mouse brains,
transplanted with leptin rich adipose tissue fragments from normal mouse, intending to
identify possible changes in neuronal behavior/environment.
Methods: Four B6. V-Lepob/J mouse groups: normal weight (control), obese (control),
seven-day-treatment obese and forty-five-day-treatment obese had their brain RNA
extracted and submitted to an 84 cAMP/Ca2+ pathway genes PCR Array plate and
MetacoreTM pathways localization.
Results: Mice’s differentially expressed genes were 04%, 65% and 18% respectively to
obese control, seven-day-treatment and forty-five-day-treatment. A specific major
change expression was found in the following gene folds: Cnn1/308; Scg2/-53;
Thbs1/48; Vip1/-17. Canonical pathways showed 15 and 2 networks together with 51%
and 80% mice cAMP/Ca2+ gene hyper-regulation, respectively in seven and forty-fiveday-treatment. According to Gene Ontology the cellular process was 89% of the
analyzed processes.
Conclusions: Our results correlate with neuronal plasticity, cytoskeletal organization,
apoptosis, and dendrite proliferation. Ferhat’s work (2003) demonstrates Cnn1 brain
expression causing dendritic spine plasticity. In addition, Scg2 modulates neuronal
plasticity when its expression decreases. These data confirm our findings: leptin
influences neuronal plasticity.
Funding support/Ethical approval: CNPq and FAPESP.
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NADPH Oxidase Activation Mediated by Protein Disulfide Isomerase Overexpression in
VSMC: Role of Angiotensin II Receptor (AT1R)
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Mechanisms regulating NADPH oxidase remain open and include the redox chaperone
protein disulfide isomerase (PDI). We described previously that PDI silencing decreases
angiotensin II-mediated ROS generation and Nox1 expression. Also, PDI overexpression
in VSMC enhances basal Nox1 mRNA expression and activity, without any further
response for AngII stimulus in ROS production, suggesting preemptive Nox1 activation in
such cells. Here, we aimed to investigate effects of PDI gain- of-function in AngII
receptor (AT1R) activation and its signaling pathways related to Nox1 activation. After
wild-type PDI transfection (~2-fold PDI expression increase), VSMC incubated with AT1R
inhibitors losartan or candersartan (10-100nM; 24h) showed decreased cellular ROS (3040%; dihydroethidine oxidation followed by HPLC analysis and AmplexRed assay).
Interestingly, endogenous PDI co-localized and immunoprecipitate with AT1R in basal
and AngII-stimulated VSMC. The kinases Src, Akt1/2 and ERK1/2 that are transiently
activated after AngII were phosphorylated at baseline in PDI overexpressing VSMC vs.
empty vector control (EV), with no changes after AngII addition. In fact, PDI transfected
VSMC showed increased PCNA (proliferation cell nuclear antigen; 40% vs. EV) and
decreased calponin (differentiation marker; 25%) expressions. These data suggest that
PDI expression may regulate AT1R-mediated ROS production and thus activate some
redox kinases, in a way independent of AngII. In addition, PDI transfected VSMC showed
increased AT1R expression (~4-fold; vs. EV). Taken these data together, in addition to
agonist-dependent AT1R-mediated ROS generation, PDI levels regulate AT1R expression
and, at least partially, agonist-independent AT1R-mediated ROS production and
signaling.
(Fundação Zerbini, FAPESP, INCT Redoxoma)
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Background and aims
Thioredoxin-interacting protein (TXNIP) is upregulated in hyperglycemia and represses
glucose uptake into several peripheral tissues, resulting imbalance of glucose
homeostasis. However the role of TXNIP in liver of diabetes mellitus is unclear. Here, we
investigate that overexpression of TXNIP upregulates gluconeogenic gene expression
causing impaired glucose tolerance in the mice models of diabetes mellitus.
Methods
To observe the effect of TXNIP on the glucose homeostasis in vivo, glucose tolerance
was performed. The expression level of glucose 6-phosphatase (G6Pase) and
phosphoenolpyruvate carboxykinase (PEPCK) was determined by real time PCR and
western blot. In order to elucidate molecular mechanism of how TXNIP influence
glucose homeostasis with regard to gluconeogenic gene expression, promoter assay,
protein-protein interaction and chromatin immunoprecipitation studies were
performed.
Results
TXNIP gene is increased in the fating, db/db mice (T2DM model) and STZ-induced T1DM
model of mice. Transduction of Ad-TXNIP to the primary cultured hepatocytes and mice
increased hepatic gluconeogenic gene expression. Ad-TXNIP administration to control
mice caused impaired glucose tolerance. TXNIP is shown to interact with SHP (Small
Heterodimer Partner), which is known to inhibit transcription factors responsible for the
upregulation of gluconeogenic gene expression.
Conclusion
This study demonstrates that increased TXNIP in these diabetic animals sequesters SHP,
causing upregulation of gluconeogenic genes and impaired glucose tolerance in the
diabetic mice.
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Background: Leukocyte activation induces intracellular Ca2+ mobilization.
Aim: To investigate the effect of palmitate on the intracellular Ca 2+ mobilization in
peripheral blood mononuclear cells (PBMNC) from type 2 diabetic patients.
Methods and results: This study was approved by the ethics committee of Hospital
Santa Casa Belo Horizonte. Diabetic patients type 2 (T2DM, n=10) and nondiabetic
control (ND, n=10) were aged between 40 and 70 years. PBMNC from T2DM and ND
were purified using the Ficoll-Hypaque gradient method. Intracellular Ca2+ levels were
measured by monitoring the intensity of fura-2AM fluorescence. Cellular viability was
determined by the trypan blue exclusion test. Statistical analysis was performed by
Student t-test (p<0.05 considered significant). PBMNC (1x106 cells/ml) were suspended
in KRH and incubated for 30 min at 37ºC with Fura-2AM. PBMNC fluorescence were
measured at 500nm emission at 340/380nm excitation for 20 minutes without
stimulation or in the presence of Palmitate complexed with BSA (endotoxin free) (PalBSA-100uM), BSA (1mg/mL) and PDB (1x10-3M). Results, expressed in nM Ca2+±DP, were
PBMNC+KRH= 84.9±18.4 and 99.0±14.3; PBMNC+PDB= 122.9±48.7 and 178.9±49.8;
PBMNC+Pal-BSA= 115.8±29.3 and 165.3±39.3; PBMNC+BSA= 97.2±21.5 and 56.7±16.3
to ND and T2DM, respectively. Our results showed that Pal-BSA and PDB increases
intracellular Ca2+ mobilization in PBMNC from both T2DM and ND (p<0.05), however it
was significantly (p<0.05) greater in PBMNC from T2DM than from ND subjects.
Conclusion: Palmitate and PDB induce greater intracellular Ca 2+ mobilization in PBMNC
from T2DM than from ND.
Resources of research support: FAPEMIG, CAPES, CNPq.
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TIMP1/ β1-INTEGRIN/CD63 COMPLEX: RESISTANCE TO ANOIKIS ALONG MELANOCYTE
MALIGNANT TRANSFORMATION BY PI3-K/AKT SIGNALING PATHWAY
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Activation of Rac1 through a FAK-independent pathway in inhibition of migration
mediated by RECK gene in human glioma
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One of the acquired abilities of transformed cells is anoikis resistance and this property
is closely related to metastasis formation. Previous results from our group showed
increased expression of Timp1 along melanoma genesis and its correlation with anoikis
resistance. However, the mechanism involved in this signaling is unknown. It has been
demonstrated interaction between CD63, TIMP1 and β1-integrins in membrane of
breast epithelial cells where it is regulating apoptosis, but no information regarding this
type of interaction in tumor cells is available. The aim of this work was analyze the
possible interaction between CD63, Timp1 and β1-integrins along melanocyte malignant
transformation and the signaling pathways induced by Timp1 in anoikis resistance. We
developed a linear model that allows us to study different steps of melanocyte
malignant transformation. The β1-integrins, CD63, Timp1 expression and activation of
AKT pathway were analyzed by Western blotting. Immunoprecipitation assays were
performed. The ability to form colonies was evaluated by clonogenic assay. Coimmunoprecipitation assays showed differential association between CD63, β1-integrin
and Timp1 along melanoma genesis. It was observed by clonogenic and MTT assays that
Timp1 present in conditioned medium of melanoma cells culture confers anoikis
resistance to melanocytes through PI3-k/AKT signaling pathway. These findings might
contribute to a better understanding of the acquisition of anoikis resistance regulated
by Timp1 in melanoma cells. Supported by CAPES and FAPESP.
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Gliomas are highly invasive, treatment-resistant and lethal tumors. Overexpression of
RECK in the human glioma cell line T98G decreased cell migration and invasion in vitro,
lead to cytoskeleton rearrangement and caused changes in phospho-FAK distribution.
However, the pathway involved in RECK-mediated inhibition of cell migration has not
been elucidated yet. To study the mechanisms by which RECK affects cell motility, T98G
cells were transfected with pCXN2-hRECK (RECK+). Some proteins involved in the
integrin pathway, activity of some proteins of RhoGTPase family and cytoskeleton
proteins were analyzed through immunoblotting, immunostaining and pulldown assay
in RECK+ cells and compared with non-transfected T98G cells, T98G transfected with
pCXN2 without RECK gene and human primary fibroblasts (FF287). Our results showed a
decrease in FAK phosphorylation in the Tyr397 site, which together with the increase of
stress fibers and decrease of lamellipodia, suggest a less migratory phenotype. Despite
this, Rac1 activity was increased even though one of Rac activation pathways is through
phospho-FAK, leading to lamellipodium formation. Our hypotheses is that RECK affects
focal adhesion turnover, diminishing cell motility. As cells are still receiving a positive
signal to migrate, they activate Rac1 through a FAK-independent pathway. In addition,
paxillin immunostaining showed that focal adhesions are larger in RECK + cells, indicating
that RECK can influence structures related with cell-matrix contact.
* raquel.haga@gmail.com
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Ki-1/57 is a nuclear and cytoplasmic human protein that was first identified in malignant
cells from Hodgkin’s lymphoma. Ki-1/57 belongs to the family of intrinsically
unstructured proteins, interacts with several regulatory proteins, undergoes
phosphorylation by PKC and methylation by PRMT1. It is also involved in pre-mRNA
splicing events and translational machinery. Because Ki-1/57 was found to interact with
proteins of the sumoylation machinery (UBC9 and PIAS3) we aimed to investigate
whether Ki-1/57 is sumoylated and its possible roles in the cell. We have indentified
seven potential SUMO target sites (lysines residues) on Ki-1/57 sequence through
program SUMOplot Prediction. In fact, we have observed that Ki-1/57 is sumoylated by
both SUMO-1 and SUMO-2/3 in vitro and in vivo. Through immunocytochemistry we
have found that EGFP-Ki-1/57 co-localizes with SUMO-1 and SUMO-2/3 in both the
nucleus and the cytoplasm of HEK293 cells. To identify which lysine residues are
covalently attached to SUMO-1 and SUMO-2/3, site-directed mutagenesis of the
sumoylation target lysines was performed. Ki-1/57-Flag wild type and mutants were
superexpressed in HEK293 cells, immunoprecipitated with the antibody anti-Flag and
probed with anti-SUMO-1 or anti-SUMO-2/3. The immunoprecipitation showed that
three lysines, K213, K276 and K336, are the major in vivo sumoylation sites on Ki-1/57
protein. Moreover, we have found that Ki-1/57 sumoylation is important to the
regulation of the E1A pre-mRNA processing. These results can help to better understand
the mechanisms underlying the sumoylation of Ki-1/57 regulate the protein functions of
the cells.
Keywords: Sumoylation, post-translational modification, Ki-1/57
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Modulation of TRL2 and TLR4 activation by MAPK inhibitor :evaluation
production by PBMNC form typ2 diabetic patients.
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Copper is essential to all organisms, but is also toxic in high concentrations. Therefore,
the copper levels in the organism must be regulated by different proteins. Atp7b is one
of the Cu(I)-ATPases found in humans, involved in copper excretion in the liver. Wilson
disease is caused by mutations in Atp7b gene, and results in different symptoms related
to the copper excess in the organism. Previous studies from our group showed that PKA
decreases Atp7b activity from porcine liver. The aim of this study is to determine
whether pathways involving PKC can also modulate its activity.Membrane fractions
were obtained from porcine livers and different PKC isoforms (alfa, epsilon and zeta)
were detected by Western Blotting. Cu(I)-ATPase activity was measured using activators
and inhibitors of the PKC pathway. PMA (10 nM), stimulates the Cu(I)-ATPase activity by
55%, while calphostin C (10 nM), decreased by 40% the ATPase activity of Atp7b.
Addition of phosphatase lambda with or without pre-incubation with PMA led to a
similar decrease in activity, showing that PMA-induced activity depends on a regulatory
phosphorylation. Phospholipase C inhibitor, U73122 (100 nM), decreased the Cu(I)ATPase activity by 60%. Using PMA/ EGTA (2 uM) also stimulated the Atp7b activity,
indicating a specific role of a novel isoform of PKC. PKC epsilon specific inhibitor
decreased the activity of Cu(I)-ATPase, showing that is a Ca2+ independent PKC isoform
that activates Atp7b. Signaling pathways involving phospholipase C in hepatocytes can
activate PKC epsilon, enhancing Atp7b activity and therefore changing copper
metabolism.
Funding Support: FAPERJ, CNPq, INBEB.
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Background:The MAPK activation is important for TOLL receptor signaling.
Aim:To study the association between NADPH-oxidase/mitochondria and MAPK activity
by stimulation of TLR2 and TLR4 in mononuclear cells from type 2 diabetic patients.
Methods and Results:This study was approved by the ethics committee of
SCMBH.Diabetic patients type 2(T2DM,n=10) and nondiabetic control(ND,n=10) were
aged between 40 and 80 years.Mononuclear cells(PBMNC) were purified and their
number adjusted to 1x105/100mL in PBS.Cell viability was performed by trypan blue
exclusion test.Statistical analysis was performed by X square (p<0.05 was considered
significant).The production of reactive oxygen species(ROS) by PBMNC was measured
using a luminol-dependent chemiluminescence assay in absence or presence either of
LPS 5µg/50µL) or Zymosan(13mg/mL) with or without MAPK inhibitor (25µM). Our
results showed that LPS (TRL4 activator) induced ROS activation in PBMNC from T2DM
(91%) and ND (113%).In the presence of MAPK inhibitor these percentages were
decreased to 30% and 23% for T2DM and ND ,respectively(p<0.05).The zymozan(TLR2
activator) increased 35% and 39% in ROS production by PBMNC from T2DM or from
ND (p<0.05).These percentages in the presence of MAPK inhibitor were 24% and 15%
respectively (p>0.05), Our results suggest that both TLR2 and TLR4 were able to induce
the production of ROS in PBMNC in a NADPH-oxidase/mitochondrial and MAPK
dependent manner. The ROS production with TLR2 activation by LPS were different
from those with zymosan-activated TLR4.
Conclusion: ROS production by activation of TRL2 or TRL4 in PBMNC from T2DM and ND
depends on MAPK pathway.

Endoplasmic reticulum(ER) stress triggers the unfolded protein response(UPR), which
supports both adaptation and apoptosis. Chronic UPR, with cell adaptation and lowlevel apoptosis, occurs in vascular diseases/risk factors. While acute UPR promotes
reactive oxygen species(ROS) generation, implications of ROS during sustained ER stress
are unclear. We investigated ROS effects on apoptosis during sustained UPR in cultured
vascular smooth muscle cells(VSMC). We developed models of sustained ER stress via
72-hour incubations with progressive concentrations of distinct ER stressors:
Tunicamycin(Tn, 0.02-2g/mL), Dithiotreitol(DTT, 0.2-5mM) or Homocysteine(Hcy, 0.25mM). Concentration-response curves showed <30%viability loss(MTT) with lower
stressor concentrations, while sharp increases >50%viability loss occurred with
concentrations of Tn>100ng/mL or DTT>0,5mM, but not with Hcy(≤5mM). Expression of
ER chaperones Grp78, Grp94 and PDI were similarly increased, while CHOP/GADD153
showed discrete increase with Tn. UPR signaling varied among each stressor: XBP1 was
activated only with Tn and absent with DTT; Hcy induced strong ATF4 activation.
Importantly, there were sharp increases in hydrogen peroxide production at transition
point-associated concentrations of Tn and DTT, with increased mRNA levels of Nox4.
Contrarily, Hcy promoted ~50% decrease in hydrogen peroxide levels. Importantly,
sustained ER stress in presence of Peg-Superoxide Dismutase(25U/mL) and PegCatalase(200U/mL) did not prevent the widespread transition to apoptosis. In parallel,
there was decreased antioxidant gene expression such as Nrf2, SOD2 and Hox2 at
transition-point Tn/DTT concentrations, while Hcy induced little change. Thus,
progressive levels of sustained ER stress associate with ROS generation only at points
marking widespread transition to apoptosis, but ROS themselves do not promote cell
death (FAPESP, CNPq/INCTRedoxoma).
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Keratinocytes, the main epidermal cells, are responsible for the integrity of the
impermeable barrier that protects the body from injuries and pathological
microorganisms, playing a central role in the wound-healing phenomenon. FGFs
(Fibroblast Growth Factors) and FGFRs (FGF Receptors) comprise a large signaling
system that promotes proliferation and migration of keratinocytes and, very likely, exert
regulatory functions in tissue homeostasis and wound-healing by still poorly
characterized molecular mechanisms.
We used the immortalized line of human keratinocytes HaCaT to focus on: a)
endogenous expression of FGFs and FGFRs; b) characterization of cellular responses to
exogenous FGF1, FGF2 and FGF7; c) signaling pathways downstream of FGFRs activated
by FGFs.
Quantitative PCR and sequencing indentified expression of FGF1 and FGF2, but not
FGF7, in HaCaT; in addition, we also detected expression of FGFR2, FGFR3 and,
surprisingly, FGFR4, which had never been reported in keratinocytes. Furthermore, by
immuneprecipitation and western blot we confirmed the protein expression of FGF1,
FGF2, FGFR2, FGFR3 and FGFR4. Immunefluorescence assays localized endogenous FGF1
and FGF2 in cytoplasmic granules. Western blot showed high levels of phospho-Akt
induced by FGF7, but not by FGF1 and FGF2, correlating with the stronger mitogenicity
of FGF7 in these keratinocytes. These results impact on the knowledge of the FGF
signaling role in epidermal homeostasis.
Supported by FAPESP and CNPq.

The P2X7 receptor is member of the P2X family ATP-gated cationic channels. The
activation of P2X7 receptor leads to rapid cytoskeletal re-arrangements such as actin
reorganization and membrane blebbing changing its morphology. Recently, it was
reported that functional association between αvβ3 integrin and P2X7 receptors is
required to focal adhesion. It has been shown that focal adhesion formation during cell
spreading on fibronectin depends on the engagement of α5β1 integrin and syndecan-4.
Here, we report the effects of proteoglycans on P2X7 activation in CHO-K1 (wide type)
and its defective mutant on the biosynthesis of GAG, CHO-745 cells. We have used
specifics agonists (ATP and BzATP) and antagonists (OxATP) to characterize P2X7
receptors by measuring of intracellular calcium influx. The presence of P2X7 in CHO cells
was also confirmed by flow cytometry and confocal microscopy studies. Our results
clearly show that heparin strongly potentiates the P2X7 receptors by sensitizing it to
lower BzATP concentration in CHO cells. Interesting, the absence of GAG at cell surface
clearly inhibits the P2X7 receptors by desensitized it to lower BzATP concentration.
These results shows that GAG can markedly sensitized Ca(2+) entry through P2X7
receptor towards its physiological activator ATP. The confocal microscopy study
revealed that the wild type CHO-K1 cells show 2.5 fold more P2x7 receptors at its cell
surface than the CHO-745 cell lines show. Taken together these results strongly suggest
that GAG can modulate the process of P2X7 activation and translocation of these
receptors to the cell surface.
Supported by CAPES and CNPq.
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Protein Kinase B (PKB, Akt) is involved in Rhipiceplahus (Boophilus) microplus embryo
cell line BME26 survival
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Background: Maspin is a tumor suppressor gene with pleiotropic biological activities,
multiple ligands and subcellular localizations. The underlying molecular mechanism
remains elusive. We hypothesized maspin biological function may be regulated by the
post-translational modification named sumoylation.
Aims: to investigate if maspin is sumoylated.
Methods: In silico analyses: putative sumoylation sites in maspin protein sequence were
investigated using the prediction programs SUMOplot and SUMOsp. Structural analysis
of maspin tridimensional structure was done using the Cn3D molecular structure (NCBI
domain) Co-immunoprecipitation of maspin and SUMO1-transfected HEK293T cells.
Results: SUMOplot and SUMOsp analysis indicated two and one high-scored
sumoylation sites, respectively. Both predicted sumoylation sites are located in loops
between secondary structures, supporting the maspin sumoylation hypothesis. Maspin
sumoylation could be detected in HEK293T transfected cells by immunoprecipitation
followed by western blot.
Conclusion: Maspin is sumoylated in the HEK293T expression system. Sumoylation
probably occurs at the high-scored sumoylation sites found by prediction programs
SUMOplot and SUMOsp. This study is the first to address maspin sumoylation.
Ethical approval: Animals or humans samples were not used to perform our
experiments.
Funding support: CAPES and Fapesp (processo 2012/00043-9)

Protein kinase B (AKT) is an important enzyme for regulation of insulin cellular
responses and also for cell survival. We investigated the role of PKB in BME26 cell
survival. A cDNA sequence encoding Rhipicephalus (Boophilus) microplus AKT (RmAKT)
was amplified from eggs using degenerate primers and RACE-PCR approaches. RmAKT
deduced amino acid sequence has high similarity with AKT sequences of other
organisms: Pleckstrin Homology (PH) domain ranging from position 39 to 141,
Serine/Threonine (Ser/Thr) kinase domain between positions 180 and 437, and a
hydropobic motif from position 501 to 506. Conserved putative phosphorylation sites at
Thr336 and Ser505 residues are also observed. Chemical inhibition of AKT activity with a
specific inhibitor 10-DEBC promoted cytoplasm shrinkage when observed under bright
field microscopy (Panoptic staining), and reduced cell viability in a dose-dependent
manner (MTT assay). Gene silencing by RNAi was also used to determine AKT role in
BME26 survival. Incubation of double-stranded RNA specific for RmAKT in cell culture
conditions reduced target gene relative transcription in 70% when compared with
control treatments, and reduced cell viability around 30%. Moreover, alterations in cell
membrane permeability were observed in BME26 cells silenced for RmAKT, by
fluorescence microscopy (Hoechst33342 and propidium iodide staining). Additionally,
RmAKT relative transcription during embryogenesis decreased by day 3, and remained
like that until near hatching. These data show that in ticks AKT also is import in cell
survival as observed in other organisms. Further studies are on the way to observe AKT
functions in BME26 cells and R. microplus embryo metabolism.
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A POSSIBLE INTERPLAY BETWEEN RELAXIN AND FSH TO REGULATE SERTOLI CELL
FUNCTION
Aline Rosa do Nascimento, alinenascmento@gmail.com; Thaís Fabiana Gameiro Lucas,
thaisglucas@gmail.com; Catarina Segreti Porto, csporto@unifesp.br; Maria Fátima
Magalhães Lazari, lazari@unifesp.br. Section of Experimental Endocrinology, Escola
Paulista de Medicina/UNIFESP, São Paulo, SP, Brasil.
Background: Sertoli cells play an essential role to support spermatogenesis. Immature
Sertoli cells proliferate and several factors affect their number, including FSH,
testosterone and several paracrine growth factors. In immature Sertoli cells FSH
activates cyclic AMP production and ERK1/2 phosphorylation, but FSH seems to inhibit
ERK1/2 pathway in differentiating cells. We demonstrated previously that the insulinrelated peptide relaxin and its receptor RXFP1 are co-expressed in rat Sertoli cells.
RXFP1 is a GPCR that belongs to the same subfamily of the FSH receptor. Aim: The aim
of the present study was to analyze the possible interplay between relaxin and FSH to
regulate Sertoli cell function. Methods: Sertoli cells were obtained from immature 15day old Wistar rats (CEP:1311/11), and cultured for 5 days. Cyclic AMP production was
determined by enzyme immunoassay, and activation of ERK1/2 and PI3K/AKT pathways
was determined by Western blot. Results: FSH induced a marked increase in cyclic AMP,
whereas relaxin decreased cyclic AMP accumulation after 30 min exposure. While
relaxin induced a rapid and transient increase in ERK1/2 phosphorylation, FSH
progressively inhibited ERK1/2 phosphorylation, with a peak after 30 min. Furthermore,
FSH inhibited relaxin effect on ERK1/2 activation. Relaxin also stimulated the PI3K/AKT
pathway, and activation of both ERK1/2 and PI3K/AKT pathways contributed to relaxininduced Sertoli cell proliferation. Conclusion: Our results suggest that FSH and relaxin
use different signaling pathways to control Sertoli cell function.
Financial support: FAPESP, CNPq.
Presenting author: Aline Rosa do Nascimento.
Instituto Nacional de Farmacologia e Biologia Molecular - INFAR.
Street Três de Maio, 100 4º Andar. Vila Clementino.
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J30
PS-1/gamma-secretase-dependent cadherin cleavage regulates
osteogenic
differentiation of human bone marrow mesenchymal stromal cells by controlling the
translocation of the active signaling form of beta-catenin to nucleus

J31
NITRIC OXIDE AMELIORATES THE OXIDATIVE STRESS INDUCED BY ARSENIC IN WATER
HYACINTH

J32
DOES NITRIC OXIDE ACTIVATE ANTIOXIDATIVE ENZYMES IN PLANTS EXPOSED TO
ARSENIC?
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Nitric oxide (NO) is an important intermediate in various cell signaling pathways in
response to abiotic stresses, such as those induced by inorganic contaminants, including
arsenic (As). Plant exposure to high As concentrations may result in cellular damage
generating reactive oxygen intermediates (ROIs). The objective of this work was
evaluate the effect of exogenous application of NO on cell ROIs production and lipid
peroxidation in roots of water hyacinth (Eichhornia crassipes) exposed to toxic levels of
As. Plants grown in nutrient solution were exposed to the following treatments: T0
(control), T1 (20 µM As), T2 (20 µM As + 100 µM SNP) and T3 (100 µM SNP). The SNP
(sodium nitroprusside) was the exogenous supplement of NO. After 0, 4, 12 and 24 h of
treatment, root samples were taken and hydrogen peroxide (H2O2), superoxide (O2.-)
and malonaldehyde (MDA) were determined. The contents of H2O2, O2.- and MDA
increased in the roots of plants exposed to the As. Addition of SNP (T2) reduced the
contents of H2O2, O2.-, while MDA concentration, a lipid peroxidation indicator
parameter, remained similar to the control. Plant treatment with solely SNP (T3)
showed H2O2, O2.- and MDA contents similar to control-plants. In water hyacinth,
therefore, NO directly or indirectly ameliorates the oxidative stress induced by As
reducing its damages to cell.
Financial support: CNPq, FAPEMIG

Nitric oxide (NO) is an important cell signaling agent in responses to various kinds of
abiotic stress conditions. Under oxidative stress plants produce toxic levels of oxygen
reactive intermediates (ROIs), causing damage to cell metabolism. Experimental data is
suggestive of an antioxidative action of the NO in plants subjected to abiotic stresses,
such as exposed to toxic levels of arsenic (As). The objective of this research was to
evaluate the effect of NO, exogenously supplied, on the activity of antioxidative
enzymes: superoxide dismutase (SOD), catalase (CAT) and peroxidase (POX) in water
hyacinth (Eichhornia crassipes) exposed to toxic levels of As. Plants grown in nutrient
solution were exposed to the following treatments: T0 (control), T1 (20 µM As), T2 (20
µM As + 100 µM SNP) and T3 (100 µM SNP). The SNP (sodium nitroprusside) was the
exogenous supplement of NO. After 0, 4, 12 and 24 hr root samples were taken and the
antioxidative enzyme activities were determined. The activities of the antioxidative
enzymes increased in the plant exposed to toxic levels of As (T1) and with time. Addition
of SNP (T2) to the nutrient solution, however, did not increase the activities of the
enzymes as expected, probably as a result of a reduction in ROIs content, substrate of
the antioxidative enzymes. Probably, NO may be directly used as antioxidant agent
reducing the availability of substrates to the enzymes, and therefore reducing cell
damage.
Financial support: CNPq, FAPEMIG
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Differentiation of human bone marrow mesenchymal stromal cells (BMSC) towards
osteoblastic lineage depends upon translocation of the unphosphorylated form of betacatenin to the nucleus, where it activates transcription of bone specific genes. In
epithelial cells, activated beta-catenin (ABC) is found in association with cadherin
complexes at the membrane. Cadherin cleavage at the membrane-citosol interface,
mediated by the PS-1/gamma-secretase complex, releases this pool of beta-catenin.
Since modulation of cadherin expression is observed during BMSC differentiation, we
hypothesized that activity of PS-1/gamma-secretase would influence beta-catenin
distribution and its signaling during osteoinduction. Western blotting and
immunofluorescence analysis showed that after 48h of osteoinduction, cadherins were
cleaved, generating fragments that were translocated to the nucleus. Simultaneously, it
was observed an increase in cytoplasmic beta-catenin, suggesting that cadherin
cleavage could be at least partially responsible for beta-catenin availability. To confirm
this hypothesis, BMSC were pre-treated for 24h with a specific gamma-secretase
inhibitor (DAPT) and then incubated for 48h with osteogenic medium containing DAPT.
In this case, reduced levels of nuclear ABC was observed, which correlated with an
inhibition of alkaline phosphatase activity and mineral deposition. This effect was
observed even when DAPT was added 24h, 48h and 4 days after the beginning of
osteoinduction. In conclusion, these data indicates that PS-1/gamma-secretase is
implicated in the regulation of β-catenin availability for nuclear translocation during
BMSC osteogenic differentiation, through the cleavage of cadherin complexes.
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Modulation of NADPH Oxidase by proteoglycans in CHO-K1 and CHO-745 Cells.
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NADPH oxidase is proposed to be a major donor of electrons to oxygen to form
superoxide in cells. It becomes active when membrane-bound cytochrome b(558), the
redox core, is assembled with cytosolic p47(phox), p67(phox), p40(phox), and Rac
proteins to produce superoxide, the precursor for generation of reactive oxygen species
(ROS). Integrin can activate NADPH oxidase through cytosolic signaling to produce
superoxide. Since proteoglycans (PG) can interact with integrins in cell surface, we have
hypothesized that the PG may be involved in the control of superoxide production. The
present data show that the generation of ROS in response to phorbol myristic acid
(PMA) was increased in CHO-745 cells, cell mutant defective in biosynthesis of
glycosaminoglycans (GAG), than in wild type CHO-K1 cells. Flow cytometry analyses
showed that the CHO-745 cells have a greater amount of cell surface NADPH oxidase
than CHO-K1 cells. In addition, the presence of GAG in CHO-K1 cells did not confer
special resistance to H2O2- induced oxidative stress. Independently of previous oxidative
stress stimulus, the basal cellular level of antioxidants species, such as glutathione and
NADPH, was the same in both CHO cell lineages. Taken together, the present results
strongly suggest that GAG is controlling the activation process of NADPH oxidase
triggered by PMA in CHO-K1 and CHO-745 cells.
Keywords: ROS, Glycosaminoglycans, oxidative stress, superoxide.
Financial Support: FAPESP, CNPq and CAPES
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Characterization of epithelial cell signalling during Candida albicans and non-albicans
invasion by induced endocytosis
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Candida albicans is a human opportunistic pathogen able to grow in three
morphologies: yeast, hyphae and pseudohyphae. The genus Candida is associated to
almost 80% of all fungal nosocomial infections, representing the major cause of
fungemia with high mortality rate (40% to 60%). Non-albicans species are responsible
for up to 50% of Candida spp. invasive infections. Candida spp. infections have become
a challenge for clinicians working in tertiary hospitals. While C. albicans is able to invade
epithelial and endothelial cells by two distinct mechanisms, active penetration and
induced endocytosis, the invasion of non-albicans species is unknown and, due to the
lack of filamentation, may depend predominantly on induced endocytosis. We aimed to
elucidate the factors involved in signalling pathways during C. albicans induced
endocytosis, which depends on the actin cytoskeleton, and non-albicans host cell
infection. HeLa (epithelial) cells were infected with Candida spp. from 1 to 120 minutes.
Recruitment of actin and signalling molecules were accessed by immunofluorescence
and confocal microscopy. HeLa cell signalling was verified by using antiphosphoantibodies in Western blots. C. albicans recruited actin, cortactin and protein
kinase D; all strains induced ERK, SRC, cortactin and AKT phosphorylation with a
different pattern between species. Additionally, MAP kinase pathway was induced in a
biphasic fashion response by two different C. albicans strains. The identification of
signalling molecules of the host during invasion may help to clarify these biological
processes and thus enable the identification of potential targets for antifungal therapies
that
could
block
host
invasion
by
these
fungal
pathogens.
Support: Conselho Nacional de Pesquisas-CNPq
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Signaling pathways associated with neutrophil extracellular traps (NETs) formation by
neutrophils stimulated with Leishmania amazonensis.
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Neutrophil extracellular traps (NETs) are web-like structures composed by chromatin
associated with cytoplasmic and granules proteins, released during netosis, a novel
neutrophil death mechanism. Leishmania amazonensis promastigotes (La) induce NET
release and are caught and killed by these structures. Here, we aim to elucidate the
signaling pathways behind NET release after La stimulation. Hence, neutrophils, isolated
from healthy donors, were pretreated with inhibitors of protein kinase C (PKC;
Bisindolilmaleimide - BIS I and RO-31), phosphoinositide 3-kinase (PI3K; LY-294002 and
Wortmannin), ERK (PD98059) or calcium chelators (BAPTA and EGTA) and then activated
by PMA or La. NETs were measured as DNA in the culture supernatants using the
PicoGreen kit. Our results showed that RO-31 treatment decreased 78% NET release by
neutrophils stimulated with PMA and 32% with La, and BIS I inhibited 50% La-induced
NET. Also, LY-294002 and Wortmannin decreased 17% and 54%, respectively, NET
released by La. Both these inhibitors decreased 36% netosis induced by PMA. PD98059
decreased netosis stimulated with PMA and La, 42% and 45%, respectively. Additionally,
immunoblotting showed ERK phosphorylation 15 minutes after neutrophil-parasite
interaction. BAPTA pretreatment decreased 40% NET release, whereas EGTA inhibited
79% netosis stimulated by La. In totum, we demonstrated that L.amazonensis induced
netosis occurs with the participation of PKC, ERK, PI3K and calcium. Support: CAPES,
CNPq, FAPERJ We thank the Hemotherapy Service, Hospital Clementino Fraga Filho,
UFRJ. All procedures were approved by the Institutional Review Board for Human
Subjects.
Authors corresponding address: vieira.tssv@gmail.com (presenting author);
andersoncbg@gmail.com; michelletanny@yahoo.com.br; rafaelmariante@gmail.com;
esaraiva@micro.ufrj.br
All authors disclose any financial or personal relationships with individuals or
organizations that could be perceived to bias our work.
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Compartmentalization of redox processes, Nox4 and endoplasmic reticulum
chaperones within lipid droplets in vascular smooth muscle cells.
Abrahão TB, Amanso AM, Debbas V, Bozza PT, Linares E, Augusto O, Lassegue B,
Griendling KK, Laurindo FRM.
Lipid droplets (LD) are far more complex than just sites for neutral lipid storage. Such
highly dynamic and mobile organelles derive from the endoplasmic reticulum (ER) and
are present in most cell types, displaying a complex proteomic profile that reflects
possible functions in signaling, metabolism, protein folding/maturation and intracellular
traffic. Whether LDs integrate redox signaling in non-adipocytes is unknown. Redox
signaling dependent on NADPH oxidases involves subcellular compartmentalization and
association with protein disulfide isomerase (PDI), an endoplasmic reticulum redox
chaperone that appears in published LD proteomes. We assessed whether LDs are
dynamic compartments for NADPH oxidase transport/location in vascular smooth
muscle cells (VSMC). Known stimulators of NADPH oxidases promoted changes in LD
size, dispersion and number: angiotensin II (Nox1 agonist; increased LD number and
dispersion), tunicamycin (Nox4 agonist; perinuclear LD clusterization), 16 hour-serum
deprivation (Nox4 stimulus; peripheral LD clusterization). We next assessed whether
NADPH oxidase and its associated proteins are located in LDs. In VSMC incubated with
oleic acid (a maneuver to increase LD number and size), subcellular fractionation
showed that adipocyte differentiation-related protein positive LD fraction expresses PDI
and ER chaperones Grp78, Grp94 and calreticulin. Of note, Nox4 is detectable in LD
fraction and displays ~2-fold increase after oleic acid incubation. Accordingly, confocal
microscopy indicated that a fraction of Nox4 is associated with LD. Contrarily, the known
Nox4 regulator Poldip2 was not detectably associated with LD. These experiments also
indicated association between PDI and LD. Moreover, silencing of PDI with siRNA
promoted decrease in number and size of LD and enhanced their peripheral localization
within VSMC. The same pattern of LD distribution was observed after VSMC incubation
with PEG-SOD + PEG-catalase (but not PEG control alone). To further assess whether LD
can be involved in redox signaling, we validated methods to assess the redox state of LD.
Using the fluorescent redox-sensing probe C11-bodipy 581/591, we detected a
fluorescence pattern consistent with a small basal level of lipid peroxidation in VSMC LD,
which was increased upon incubation with oleic acid (60µM for 20 h). These results
suggest that even in non-adipocytes LD are subcellular compartments relevant to redox
signaling processes and take part in Nox4 (patho)biology and ER-associated events.
Conversely, redox processes and ER chaperones appear to sustain LD
turnover/migration.
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Expression Profile Assessment of Nuclear Receptors and Co-regulators Genes in Breast
Cancer cell SK-BR3 after HCG, Angiotensin 1-7 and Estradiol Treatments
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Background: Breast cancer is the most common cancer among women. Angiotensin-(17) [Ang-(1-7)] has been correlated with cancer antiproliferative and apoptotic effects.
These effects are similar to human Chorionic Gonadotrophin (HCG). Estrogens (E2) can
be related to tumor development and progression.
Aims: To evaluate the role of Ang-(1-7), estradiol (E2) and HCG in the genes related to
the Nuclear Receptors and Co-regulators in tumorigenic breast cell lines (SK-BR3).
Methods: SK-BR3 cells were divided in 3 groups: control; HCG and E2/HCG/Ang1-7
treated. After eleven-day treatment the RNA was extracted. Samples were used to
perform 84 genes’ PCR Array for Nuclear Receptors and Co-regulators pathways.
E2/HCG/Ang1-7 and HCG treated cells were compared to control (1st and 2nd
comparisons) using MetacoreTM to construct canonical pathways.
Results: 1st and 2nd comparisons presented 17% and 30%, respectively, in differential
expression and showed hyper or hypo-regulation (29% or 71% and 56% or 44%,
respectively for 1st and 2nd). Esr1, Nr2f2, and Nr2f1 (>5 fold) and for Esr1; Hdac5; Hnf4a
(>4 fold) presented greatest changes. We found 6 and 10 networks (1st and 2nd) related
to regulation of apoptosis and Programmed Cell Death was in 100% of the processes.
Conclusions: HCG acts in the SK-BR3 cells causing more drastic changes than Ang1-7 or
E2 and the most altered genes are correlated to regulation of apoptosis and to
Programmed Cell Death. HCG and Ang1-7 decrease cell proliferation and increase
apoptosis, these data corroborate with previous findings (Cook et al, 2010; Noronha et
al, 2011).
Funding support/Ethical approval: CNPq and FAPESP.
Session: Cell signaling
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Is Trypanosoma cruzi P21 a chemokine-like protein?
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Trypanosoma cruzi P21 was recently characterized and its activity during parasite
internalization in host cell has been studied.. Previously, our group observed that the
recombinant protein, P21-His6, induce its biological activities via binding to CXCR4
chemokine receptor. This way, this study aimed to analyze P21-His6 chemotactic
potential by kinetic of cellular recruitment in vivo and in vitro. For these porpoise,
C57BL/6 animals were intraperitoneally injected with 40 µg/mL of the protein, in vitro
cell migration assay, using transwell plates and flow cytometry method, to characterize
the cell population recruited, using molecular markers for T, B, NK and NKT
lymphocytes, neutrophils, monocytes and dendritic cells. Our results showed that P21His6 induced higher cell recruitment in comparison to the positive control, thioglycollate
injection, especially at 72 hours. However, distinctly to thioglycolate P21-His6 only
initiated its cellular recruitment 24 hours after intraperitoneal inoculation. Flow
cytometry of peritoneal recruited cells showed a predominance of neutrophils and
monocytes.The in vitro chemotaxis assay showed that P21-His6 was able to recruit
higher number of neutrophils than the macrophage inflammatory protein-2 (MIP-2) and
had its chemotactic effect blocked in the presence of bacterial Pertussis toxin (PTX),
responsible for inhibiting G protein-coupled receptors, such as as CXCR4 receptor. All
together, we suggest that P21-His6 can mimic SDF1-α upon biding to CXCR4 receptor,
inducing leukocyte recruitment. All the experiments were approved by ethics
committee on animal research. Funding Support: FAPEMIG/CAPES/CNPq/ FAPESP.
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MAPK or Src signaling pathways involved?
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Thioredoxin-1 interacts with ADAM17 and modulates its HB-EGF sheddase in a p38
and ERK1/2-independent pathways
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Early weaning (EW), which means an abrupt change from milk to solid food intake,
induces Epidermal Growth Factor Receptor (EGFR) overexpression and ERK and Src
phosphorylation in parallel to stimulated gastric cell proliferation and differentiation.
Here, we investigated the involvement of MAPK and Src signaling pathways in gastric
cell proliferation and differentiation stimuli after EW. 15-d-old Wistar rat pups were
separated from the dam and fed with powdered chow (CEUA 124/2006). Groups of
animals were injected with PD98059 (MEK inhibitor, 300µg/kg), PP2 (Src inhibitor,
1mg/kg), and control group received 0.5% DMSO. Samples were collected at 17 and 18d
(2 and 3 days after the onset of treatment). Mucous neck cells are markers of gastric
maturation, and they were identified histochemically by Griffonia simplicifolia II lectin
and PAS-Alcian Blue. We did not detect differences between control, PD98059- and PP2treated groups. We used H&E staining and immunohistochemistry for PCNA to obtain
mitotic (MI) and proliferation (PI) indices, respectively. At 18 days, PD98059 treatment
decreased both MI and PI when compared to control (p<0.05), whereas no change was
found after Src inhibition. Then, we analyzed the levels of cell cycle-related proteins
p21, p27, cyclin E, CDK2, cyclin D1 and CDK4 by Western blot in 17-d-old rats treated
with PD98059, but no change was observed. We concluded that MAPK signaling
pathway has a role in the proliferative stimulus triggered by early weaning. Additionally,
ERK and Src pathways have no influence over mucous neck cell differentiation, which
might be regulated through other cascades. FAPESP2010/17851-5; 2011/07089-1.

The main mechanisms of ADAMs (A Disintegrin and Metalloprotease) activation have
been described to involve MAPK, convertases and ROS (reactive oxygen species), but
how the ADAMs can be activated by inside-out regulation is not completely understood.
Therefore, to understand the role of the cytoplasmic domain in regulation, our group
performed the overexpression of tagged-cytoplasmic domain and by
immunoprecipitation (IP) followed by mass spectrometry (MS), we found the
thioredoxin-1 (Trx- 1) as a new ADAM17 partner. The Trx-1 is part of a redox cell system
and has also envolved on signaling pathways. Our results also showed the interaction
between Trx-1 and full-length ADAM17 in HEK293 cells. Furthermore, this interaction is
independent of phosphorylation, since when these cells were activated with phorbolester, there was an increase in pS819 and decrease in pS791 phosphorylations,
however, these changes did not interfere with Trx-1 binding. Cross-linking followed by
MS confirmed the direct interaction between the proteins and NMR showed marked
changes in their chemical shifts frequencies during the titration with the ADAM17cyto.
To demonstrate the functional role of this interaction, we used a HB-EGF shedding cell
model and observed that the overexpression of Trx-1 could decrease the activity of
ADAM17. However, the p38 and ERK1/2 pathways, known to be involved in that
activation, were not modulated. We also show the ADAM17 mRNA levels did not
change, suggesting it is a post-translational mechanism. This study identifies a novel
ADAM17 partner and suggests that Trx-1 is a potential candidate involved in ADAM17
activity regulation. Financial support: Fapesp.
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Objective: Light stimulation of Xenopus laevis melanophores triggers melanosome
dispersion throughout the cytoplasm. We have previously demonstrated that maximal
pigment dispersion in response to light is evoked at wavelengths between 450 and
470nm through the activation of the phosphoinositide cascade. This pathway leads to
2+
an increase in cytosolic Ca and cGMP. Based on this evidence we investigated the
effect of blue light on the transcription of Per1, Per2, Clock e Bmal1 and the intracellular
signaling mechanisms associated with photosensitivity in Xenopus laevis.
Methods and results: Cultured Xenopus laevis melanophores were kept in darkness
(DD) for 3 days and split in three groups: (I) control group in DD; (II) blue light pulse for
10 minutes; (III) blue light pulse for 10 minutes in cells treated with the following
blockers (3x10-6M U-73122, a phospholipase C, PLC, inhibitor; 10-7M Ro31-8220, a
protein kinase C, PKC, inhibitor). Total RNA was extracted in all groups 1, 2, 6 and 12
hours after blue light stimulation in groups II and III. The presence of either the PLC
inhibitor or the PKC inhibitor abolished the blue light-induced increase of Per1, Per2 and
Clock mRNA levels.
Conclusion: Xenopus melanophore is a promising model for investigating the biological
mechanisms involved in the perception of light and expression of clock genes. Per1 and
Per2 expression in this model is initiated by melanopsin and involves the activation of
PLC and PKC. Our results constitute a pioneering contribution to the understanding of
the control mechanism of peripheral clocks in non-mammalian vertebrates.
Support: FAPESP (06/03381-1 and 09/15912-0) and CNPq (473658/2008-9) grants
(Brazil). MNCMM is a fellow of FAPESP.
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Nitric oxide (NO) has been recently identified as an important signaling molecule in
plants, involved in several processes, including tolerance to abiotic stress. In order to
test the effect of NO on the cellular mechanisms of response to arsenic (As), Pistia
stratiotes specimens, grown in nutrient solution, pH 6.5, ionic strength ½, were exposed
to four treatments for 24 hours: control (only nutrient solution), SNP (0.1 mg L-1), As
(1.5 mg L-1) and As+SNP (1.5 and 0.1 mg L-1, respectively). The influence of As and NO
on the non-enzymatic antioxidant metabolism of plants was analyzed by quantifying the
concentration of ascorbate reduced and desidroascorbato as well as the activity of
ascorbate peroxidase (APX), desidroascorbato reductase (DHAR) and glutathione
reductase (GR). In the treatment containing only As it was observed increases in the
concentration of ascorbate, and had no change in content corresponding to
desidroascorbato or in enzyme activity, indicating that in this case ascorbate would be
acting directly as an antioxidant. In the presence of NO, however, the concentration of
ascorbate and desidroascorbato decreased, which was accompanied by an increase in
enzymatic activity of APX, DHAR and GR. These results indicate that the ascorbateglutathione cycle is not a mechanism involved in natural defense against stress induced
in P. stratiotes, but it is activated in the presence of NO, which acted as a signal
triggering an important defense mechanism in plant cells.
Financial support: Fapemig; CNPq
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OF LIVER IN MAINTAINING THE GLUCOSE HOMEOSTASIS
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Background: Leptin and insulin are key hormones involved in the regulation of energy
balance and glucose and lipid homeostasis.
Objective: We evaluated the role of liver to maintain glucose homeostasis in db/db mice
with restoration of leptin receptors in POMC neurons.
Methods: The experimental model was developed by Harvard University. C57BLKSJ mice
were killed at 18 weeks-old to collect the liver from db/db: knockout mice for ObRb
(db/db n=8); POMC: db/db with ObRb restoration in POMC neurons (POMC n=8); and
wild-type group (n=8). Leptin and insulin pathways were determined by Western Blot
and glycogen content was quantified by Miller in male and female mice. Data were
significant at p<0.05. Animal care was approved by the Institutional Animal Care and
Use Committee at BIDMC (Boston/MA).
Results: The POMC male and female presented lower body weight (-10%) and
cumulative food intake (-30%) and normal glycemia compared with db/db. We observed
no changes in leptin and insulin pathways in the liver in both gender. The female POMC
mice presented higher glycogen content (+48), however no changes were observed in
male POMC mice.
Conclusion: The POMC mice, due to the higher leptinemia, the leptin acting in the brain
tissue and through this central activation could be responsible for activation flow in of
intra-hepatic glucose with decrease degradation of glycogen and thus increase the liver
glycogen stores in female mice. Insulin presented no effects in liver tissues.
Financial Support: CNPq, HARVARD and UERJ.
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BACKGROUND: A partial link between the subunit G-beta-gama and beta-subunit of
calcium channel via I-II linker is a subject that has generated controversy. Herlitze et al.
2003 suggested that the subunit beta remains associated with the channel during its
regulation by G protein. In contrast, measurements of FRET held by Sandoz et al., 2004
beta-gama binds to it.
AIMS: The beta subunits and G protein interact simultaneously and directly with the Ntype Ca2+-channel?
METHODS: HEK-293 TsA-201 cells were transfected with the Cav2.2 subunits and
tome.
RESULTS: We built a beta 4 subunit linked to CFP to obtain images using microscopy.
When expressed alone, beta-4-cfp is entirely cytoplasmic, but in the presence of alfa1subunit of the N-type Ca2+-channel, the beta-subunit expression is located into the
plasma membrane (Hummer et al., 2003). When we co-expressed G-beta-gama there is
a reduction in fluorescence of the membrane. These results showed direct evidences of
the dissociation between beta 4 subunit and N-type Ca2+-channel in the presence of Gbeta-gama2.
CONCLUSION: The understanding of trafficking and cellular location of Ca 2+-channels is
the basis for answering questions about their regulation and function. The present study
confirmed the dissociation between beta-4-subunit and N-type Ca2+-channel in the
presence of G-beta-gama 2. Subsequent experiments involving electrophysiology and
molecular biology will be performed to confirm the levels of expression of the channel.
FUNDING SUPPORT: Capes/Pnpd;CNPq;Pronex; CIHR;HSF;AHFMR
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Limited proteolysis by Calpain A regulates Cactus/IkappaB function and Dorsal-Ventral
patterning in the Drosophila embryo
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Calcium dependent cysteine proteases of the Calpain family are modulatory proteases
that cleave their substrates in a limited fashion. Among their substrates, Calpains target
IkappaB proteins, important negative regulators of the NFkappaB family of
transcriptional regulators. It has been shown that proteolysis by Calpains generates
novel protein functions. Thus, it is important to understand whether this holds true for
IkappaB and how it impacts NFkappaB activity. We have investigated the action of
Calpain A on the Drosophila melanogaster IkappaB homologue Cactus. In the early
Drosophila embryo Cactus is degraded by Toll signals, regulating nuclear translocation of
the fly NFkappaB protein Dorsal which sets up patterning along the Dorsal-Ventral axis.
In earlier work we found that Calpain A also regulates Cactus levels and Dorsal-Ventral
patterning. Using S2 cells, we provide evidence that Calpain A interacts physically with
Cactus, but not with Dorsal. In addition, Calpain A generates Cactus fragments lacking an
N-terminal region required for Toll responsiveness. Cactus fragments are present in
early embryos, suggesting an endogenous function. Surprisingly, these fragments seem
to be incorporated into Dorsal complexes, although Calpain A does not appear to
interact with Dorsal. While Cactus mutants lacking N-terminal sequences, similar to
those generated by Calpain A, display a gain-of-function phenotype and lower Dorsal
activity, a decrease in Calpain A results in loss of Dorsal function as well. These
contrasting results suggest that N-terminal deleted Cactus may be an important
intermediate in Toll signaling and that its levels relative to full length Cactus may dictate
their final effect on Dorsal. In conclusion, our data indicates that Calpain A regulates a
Dorsal-independent pool of Cactus to modulate Toll responsive complexes.

Wnt/beta-catenin pathway plays essential role in embryogenesis and adult tissue
homeostasis and its deregulation is often related to degeneration and and cancer.
Manipulation of Wnt/beta-catenin signaling in either by RNA injection or LiCl treatment
promotes axial phenotypes classified as dorsal-anterior index (DAI). Based on these
aspects we performed a functional screening of small molecules of natural origin that
could modulate Wnt/beta-catenin signaling.
We screened 20 compounds combining two experimental approaches: an in vitro assay
based on Wnt/beta-catenin responsive luciferase reporter and an in vivo approach
based on phenotypic effects in Xenopus laevis embryos at specific stages, where
Wnt/beta-catenin is essential for dorsal determination. Among twenty substances
tested, four showed potential inhibitory activity on the pathway through luciferase
assays. In addition, five other substances appear to increase the activity of the pathway,
therefore being potential activator compounds. We did not observe morphological
changes in embryos treated with the substances, at concentrations of 25-100uM.
However, when we over activated the pathway with lithium chloride (LiCl), four
compounds reversed and three potentiated the DAI. Two of the inhibitor compounds
found in vivo assays behaved similarly in in vitro assays. With these compounds, 8 and
10, we performed dose-response curves on luciferase assays and found pathway
inhibition starting from 10uM and 30uM, respectively. We also found that compound 8
possibly inhibits Wnt pathway downstream beta-catenin.
Our results show some promising natural compounds that possibly modulate Wnt/beta
catenin signaling and revealed a potential screening strategy combining Xenopus
embryology and in vitro reporter assay.
Support: CNPq, CAPES and FAPERJ
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Mesenterial fat UPR and TLR4 activation markers were associated with obesogenic gut
microbiota
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Introduction: P2X7 receptor (P2X7R) is a purinergic receptor activated by extracellular
ATP. It is highly regulated in the CD8 T cells of the intestinal epithelium and is functional
and sensitive to the induction of apoptosis by ATP. Recently it was observed that its
expression in gut epithelial cells can be increased under INF-γ stimulation.
Objective: To evaluate the contribution of P2X7R in induction of epithelial cells death.
Methods: The human epithelial cell line from ileum-cecal region (HCT8) were treated
with 2 mM ATP for 24 or 48 hrs and proceeded the experiments. It were performed
ultrastructural analysis by electron microscopy and the P2X7R expression by
immunostainning. The effect of ATP-induced apoptosis was accessed through
hypodiploid staining and analysis by flow cytometry. Furthermore the cells were treated
with P2X7R antagonist (oxidized ATP) and antioxidant agent, N-acetylcysteine.
Results: We observed that HCT8 cells express P2X7R and that ATP treatment induces
formation of chromatin condensation bordering the inner membrane of the nucleus and
a large number of vacuoles in the cytoplasm. Also it was observed others alterations as
lobed nuclei with irregular shapes and swollen mitochondria with severe disorganization
of the mitochondrial cristae. In addition ATP also induced apoptosis in HCT8 cells. Our
preliminary results demonstrate that these events were reversed by incubation with
P2X7R antagonist or NAC.
Conclusion: Intestinal epithelial cells respond to stimulation with ATP by P2X7 receptor
activation triggering the induction of apoptosis mediated by production of ROS.
Therefore, this receptor may participate in the intestinal epithelial tissue homeostasis.

The gut microbiota profile has been associated with obesity and diabetes. Saturated fat
acid rich diets could lead to a harmful microbiota profile and increased gut permeability,
which is associated with release of lipopolissacarides, leading to Toll Like Receptor
activation and endotoxemia. Mesenteric fat is a visceral fat associated with
inflammatory status in obesity. Recently, was described elevated cytokines in
mesenterial fat even when the cytokines levels were not altered in others fat depots.
Therefore, the present study aimed to evaluate the expression of Pp38, an TLR4
activated-protein, unfolded protein response (UPR) and autophagy activation proteins
in mesenterial fat and the effects of dietary restriction. Male swiss mice were feed a
high fat or control diet and restrict in 40% of total energy or not. All procedures were
approved by local Ethic Commission of Animals Use. The gut microbiota diversity
analysis of 16S rDNA sequences of high fat diet feed mice reveled an obesogenic profile
in accordance to described previously. Energy restriction (15 days) were not enough to
reduced either glucose tolerance and insulin resistance, as well as the Pp38 and UPR
activation. Interestingly, the P62 protein (degradation marker) was not altered despite a
40% energy restriction. Our findings shows for the first time that the expression in
mesenteric fat of Pp38, sXBP1 and P62, are upregulated and the short time dietary
restriction was not enough to reduced their upregulation. More studies are needed to
elucidate if a longer caloric restriction could improve this alterations and affect
microbiota profile.
The authors do not have any financial or personal relationships with individuals or
organizations.
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K – CELL THERAPY
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Background: Severe hepatic failure is the result of long-term liver injury. Liver
transplantation is the only efficient treatment, but is currently limited by organ
shortage. The demand for new livers continues overcoming the availability. In this
context, the creation of a bio-artificial liver might solve this clinical problem. Aims: This
work aims to produce a 3D whole-liver scaffold with intact components of extracellular
matrix (ECM) and vascular system, besides evaluating the repopulation of this ECM
using hepatic cells. Methods: Wistar rats were used to liver excision surgery. Livers were
perfused trough portal vein using PBS, overnight. Subsequently, were perfused with SDS
1% for 36h. After that, livers were washed with distilled H 2O and Triton X-100. To
analyze the ECM integrity, DAPI, H&E, sirius red, electronic scanning microscopy and
immunofluorescence assays, were performed. Toluidine blue was used to examine the
vasculature. For recellularization, cells were obtained from normal livers. These cells
were cultured with slices of the decellularized liver in a 24 wells plate and
immunofluorescence assays were performed. Results: Toluidine blue showed that the
vascular system was totally preserved. Macroscopy, microscopy and histological staining
showed that the decellularization process preserves the structure and components of
the ECM. After 30 days, cells were detected in the decellularized tissue. Conclusions:
Our decellularization method was efficient removing resident cells and preserving the
liver’s ECM and vascular system. Moreover, liver cells were able to adhere on liver 3D
scaffold generating new perspectives on building bioartificial liver.
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Cardiovascular diseases are leading causes of mortality worldwide and lead to
cardiomyocyte loss, which is difficult to recover due to its low proliferative potential.
Cell and tissue engineering based therapies can be alternative treatments, but the
obtaining of large amounts of cardiomyocytes is still a scientific and technological
challenge. The main goal of this study was to establish a method of identification of cells
differentiating in cardiomyocytes, isolation and amplification of them. Mesenchymal
stem cells derived from adipose tissue (ADSC) were transduced with bicistronic lentiviral
vectors expressing the G418 resistance gene and GFP, driven by the cardiomyocyte
specific promoters GJA1 (connexin 43) or MYH6 (cardiac α-myosin heavy chain), and
induced to differentiate in cardiomyocytes with 5'-azacytidine followed by
electroporation with a vector containing the Oct4, Sox2 and KLF4 genes. A day after
electroporation, several GFP positive cells were found in culture of modified cells with
both promoters. Green fluorescence intensity varied between cells and also with time,
which indicate activation of cardiomyocyte formation and also heterogeneity of this
process. These results indicate that our strategy of cardiomyocyte identification from
ADSC is functioning, but detailed characterization of these cells is necessary.
Funding support: FAPESP CEP 0328/10 CIBio: 12/2010
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Background: Collected data have shown that soluble factors released by bone marrow cells
can play important roles for nerve regeneration. FGF-2 is well described as involved inducing
glial cell proliferation during the regeneration of the peripheral nervous system.
Aim: Once we know that bone marrow cells can release FGF-2, we analyzed its role on
peripheral glial cells after sciatic lesion and bone-marrow mononuclear cells transplantation.
Methods: Rats had their sciatic nerves transected and stumps were connected into a hollow
tube. A gap of 4mm was kept between stumps. Control group received matrigel, experimental
group received 1,2 x 107 BMMC and neutralized group received cells plus FGF-2 neutralizing
antibody. Schwann cells, sciatic nerve explants and embryonic dorsal root ganglia were placed
onto coverslips and were incubated with DMEM F-12, FGF-2, conditioned medium of
mesenchymal stem cells or CM plus neutralizing antibody.
Results: We observed at the proximal stump, at the dorsal root ganglion and at the lumbar
spinal cord an increased expression of FGF-2 in glial cells, in rats that received bone-marrow
mononuclear cells. Neutralizing antibody reduced cell proliferation, survival, migration and
neuritogenesis. Data were analyzed using ANOVA with Neuman-Keuls post-test.
Conclusion: we provide evidence for FGF-2 released by bone-marrow mononuclear cells
acting on glial cells of the peripheral nervous system stimulating cell proliferation, survival
and migration; Moreover, bone marrow cells seem also to increase FGF-2 expression by the
glia in the regenerating nerve.
Funding Support: Faperj, CNPq, CAPES
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FUNCTIONAL RECOVERY AFTER SPINAL CORD INJURY IN RATS
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Cell therapy is a therapeutic strategy for complete spinal cord injury because current
treatment is inadequate. The aim of this study was to evaluate the functional recovery
after transplant of mononuclear cells (MNCs) from human umbilical cord blood (UCB) in
spinal cord injury (SCI). Female Wistar rats were submitted to SCI by the use of NYU
Impactor. MNCs from human male neonate UCB were transplanted: a) 1 hour after
surgery, into the injury site at a concentration of 5x106 cells diluted in 10µL of 0,9% NaCl
(n= 35); b) in the cistern magna, 9 days after the lesion at the same concentration in 150
µL (n= 50). The BBB scale was used to evaluate motor behavior and the injury site was
analyzed with human-specific anti-NUMA to detect human transplanted cells. Approval
was met by the Ethics Committee of the Moinhos de Vento Hospital of Porto Alegre
(CEP/IEP-AHMV 2006/42). The animals that received MNCs one hour after injury
through the local administration at the end of the sixth week reached a score of 17.9
points. The non treated injured control rats showed a mean score of 13.3 points. The
animals that received cells 9 days reached a score of 14.9 points and the control injured
rats exhibited 11.6 points by the end of six weeks. These results were statistically
significant. Live transplanted cells were found at the injury site six weeks after injury and
promoted functional recovery.
Financial support: CNPq, FAPERGS and SCRI
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Retina is the light-sensitive eye tissue which converts captured energy in image by
specialized neuronal cells. If these cells are damaged, the vision is permanently lost,
once they are unable to regenerate. Treatments aim only to decrease retinal damages
instead of promoting an effective vision recovery. Stem cells (SC) are a promissive
source to substitute injured tissue. Immature dental pulp stem cells (IDPSC) have
characteristics of pluripotent SC and are able to acquire properties of almost all cell
types. We aim to evaluate the potential of IDPSC to develop retinal spheres, which can
represent a new source for treatment of retinal degenerative diseases. Undifferentiated
IDPSC, previously established by us, were analyzed by immunocytofluorescence to
evaluate CD73 expression, an early photoreceptor marker. We also analyzed the
expression of specialized retinal neurons antibodies: Rhodopsin, Calbindin, Crx, Nrl, Pax6 and Chx-10. Further, these cells were submitted to progenitor neural differentiation.
The capacity of IDPSC to differentiate towards retinal spheres similar structures was
evaluated by the expression of Nestin, β-III-tubulin and Pax-6 antibodies. Once these
structures were formed, retinal progenitors differentiation was initiated.
Undifferentiated IDPSC reacted positively to CD73 and were negative to specialized
retinal neurons antibodies. We also observed the positive reaction of anti-nestin and
anti-β-III-tubulin in retinal spheres, indicating that these structures have previous
commitment with neural lineage. Anti-Pax-6, a marker of progenitor retina cells, was
also positive in retinal spheres. Nevertheless, it is still required some factors that can
facilitate the induction of mature retinal characteristics. We demonstrated that IDPSC
present the potential of developing retinal spheres structures, with neural and retinal
properties in vitro, which can be maintained for a long-term in culture. Our data
demonstrated that IDPSC can be an alternative source to regenerate damaged retinal
tissues. Further studies are needed in order to elucidate respective roles of retinal tissue
formation.
No competing financial interests exist.
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Nanoparticles are promising delivery systems applied in several scientific areas of
special biological significance such as medicine and pharmacy. Due to their small
dimensions, they exhibit particular properties, for example, high reactivity and
penetration in living organism. Drug encapsulation into nanoparticles represents
prominent advances in the pharmacological area. Zinc (II) phthalocyanine (ZnPc), an
antitumor photosensitizer used in photodynamic therapy (PDT), displays phototoxic
activity since it induces the production of singlet oxygen. Our group has investigated the
effect of the encapsulated ZnPc in poly-ε-caprolactone nanoparticules using lung cancer
cells. Since in vivo drugs do not only interact with tumoral cells, this study aimed
to analyze the activity of these nanocarriers using peritoneal macrophages obtained
from Swiss mice. MTT and trypan blue assays, light microscopy, confocal laser
microscopy and transmission electron microscopy were used in order to verify the
penetration and the action of nanoparticles with and without ZnPc and free ZnPc in
solution on macrophages, in the presence or absence of the laser light applied in PDT.
Our results showed that the empty nanoparticles do not promote inhibition of the cell
viability, indicating that poly-ε-caprolactone nanoparticles are promising drug delivery
system. However, free or encapsulated ZnPc cause the lost of cell viability in the
presence or absence of laser light. These results indicate that ZnPc does not affect only
tumor cells but also normal cells as macrophages. Moreover, the nanoencapsulation of
this drug do not interfere with cyto and phototoxic activity of ZnPc.
Corresponding authors:
Amanda S. F. da Silva: E-mail address: amandasantosfranco@gmail.com
Lycia de B. Gitirana - E-mail address: lyciabg@gmail.com
Morgana T. L. Castelo Branco - E-mail address: morgcb@gmail.com
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Background The hidroxyapatite (HA) is usually the main choice when bone graft is
needed to be implanted in vivo. Besides the metallic alloys implants which have bioinert
properties and no resorption, the increase in studies on bioactive materials that induce
a progressive osseointegration capability is the main effort for tissue regeneration.
Recently approaches are now focusing, not only the adhesion proteins to funcionalize
biomaterials, but also signaling proteins that may also have a role in bone regeneration.
In the past years, it has been shown that insulin has an important role in bone
metabolism, since bone cells express insulin binding receptors. Aims This work is
dedicated to evaluate a possible role in osteoprogenitor cells attachment in the
presence of adsorbed insulin in HA scaffolds. Methods Osteoblastics cells from MC3T3
lineage were seeded over insulin adsorbed by synthetic sintered HA submitted to high
temperatures. Albumin (BSA) coatings were also used as an unexceptional reference of
protein that is known to promote a full adhesion. After 24h of cell adhesion,
cytoskeleton distribution was evaluated by fluorescence microscopy and mitochondrial
activity (MA) was evaluated by colorimetric assays. Results Despite a slight increase in
MA with HA adsorbed with insulin, no citotoxicity was detected, but a significant
increase (P<0.05) in cell viability. The fluorescence analysis by digital measurement of
spreading area of actin filaments distribution showed the highest spreading rate (>10%)
in insulin coated HA, as compared to the BSA group. Actin stress fibers showed a radial
long pattern as an indicator of high affinity to HA-insulin coated samples. Conclusion It
is here concluded that insulin coatings with HA increases cell attachment and there are
evidences of induction of cell proliferation. We propose that insulin have promising
approaches in what concerns its incorporation in synthetic bone grafts.
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RADIATION-INDUCED LIVER DAMAGE IN MICE: AN EXPERIMENTAL MODEL TO STUDY
TISSUE REGENERATION
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Introduction and Objectives: Despite major advances in cancer therapy by
radiotherapy, damage to major organs and structures adjacent to the tumor still show
high prevalence and morbidity. In this context, the aim of this work was to establish the
optimal radiation dose to induce liver dysfunction in mice.
Methods: Prior the irradiation, mice (n=4) were anesthetized and submitted to
abdominal computed tomography scans, used to identify liver abdominal position.
Then, thirty C57BL/6 mice, males and females, weighing from 20 to 30g were submitted
to the irradiation protocol. They were divided equally into the following groups: G0 non-irradiated animals; G10 - irradiated with dose of 10 Gy; G15 - irradiated with 15 Gy;
G24 - irradiated with 24 Gy; and G30 - irradiated with 30 Gy. All mice underwent to
biochemical evaluation of the peripheral blood before and 30 days after radiation, and
then sacrificed for histology analysis (H&E and Sirius Red).
Results: Abdominal tomography limited the liver area to perform a directed radiation.
The animals of G30 did not survive to the irradiation protocol. The other groups
tolerated the procedure of irradiation without complications or mortality. G10 and G15
did not present alterations in the biochemical and histological parameters. However,
G24 showed significant decrease in albumin levels when compared to the non irradiated
group and also presented degeneration, apoptotic cells and foci of necrosis in liver
tissue.
Conclusion: Experimental model of hepatic injury in mice using directed radiation to
the liver was established at a dose of 24 Gy.
Financial support: CNPq, CAPES, FAPERJ and Ministry of Health.
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Background: This study demonstrates that sodium carboxymethylcellulose may be used
as scaffold in cell therapy of skin lesions.
Introduction: Cell therapy in models of wound healing requires a biomaterial that is able
to cover the affected area, leading to cell migration and promoting the protection and
repair of injury.
Objectives: To evaluate the effect of adipose-derived stem cells (ADSC's) in the repair of
skin injury in rats and validate the use of carboxymethylcellulose sodium (CMC) as cell
vehicle through the evaluation of their cytotoxicity and genotoxicity.
Methods: ADSC's were isolated from adipose tissue from Wistar rat and inserted into
the biomaterial CMC, prepared at different concentrations: 10, 20 and 40mg/ml. Four
skin lesions, covering the dermis and epidermis of 0.7 mm were made surgically on the
back of 16 rats receiving treatment after surgery and then sacrificed in groups of four
animals at 4, 8, 12 and 16 days. We evaluated the cytotoxicity and genotoxicity of the
biomaterial in the cells, through tests of lactic dehydrogenase and alkaline comet assay.
Lesion was observed in the expression of cytokeratin by immunohistochemistry,
followed by optical desintometry.
Results: The concentration dose / response found for the CMC was 10mg/ml. Using this
concentration, together with the ADSC’s, observed increased expression of cytokeratin
on the lesions.
Conclusion: We conclude that ADSCs can assist in healing skin lesion of this model.
Ethical approval: Were approved for the ethical committee from UFCSPA (number
008/10).
Funding support: CAPES, CNPq and FAPERGS.
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A GASTRIN-RELEASING PEPTIDE RECEPTOR ANTAGONIST ENHANCES VIABILITY AND
PROLIFERATION OF NEUROBLASTOMA CELLS: PREVENTION BY A HISTONE
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Acute Liver Failure
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Platelet improves survival in a rat model of acute liver failure

Uribe CC1, Kieling CO2, López ML1, Simon L1, Osvaldt A3, Muñoz GO1, Meurer L4, Matte
U1.
carolinaurib10@hotmail.com
1 Centro de Terapia Gênica, Centro de Pesquisa Experimental, Hospital de Clínicas de
Porto Alegre;
2 Laboratório de Hepatologia e Gastroenterologia Experimental, Centro de Pesquisa
Experimental, Hospital de Clínicas de Porto Alegre;
3 Serviço de Cirurgia Digestiva, Hospital de Clínicas de Porto Alegre
4 Unidade de Patologia Experimental, Centro de Pesquisa Experimental, Hospital de
Clínicas de Porto Alegre;
Fone: +55 51 33598838
In previous studies we showed that encapsulated whole bone marrow (WBM) increased
survival of rats with acute liver failure, although the signaling cascades involved in this
process were not clearly understood. The Myeloid Differentiation Factor 88 (MyD88) is
an adapter molecule required for Toll-like Receptors (TLRs) mediated signaling. Among
its interacting molecules, nuclear transcription factor (NF-ĸB) and interleukin-6 (IL-6) are
both involved in liver regeneration after partial hepatectomy (PH). The aim of this study
was to asses the expression of MyD88, NF-KB and IL-6 in a murine model of PH 90%
treated with WBM. For that, WBM were micro encapsulated in sodium alginate and
transplanted into the peritoneum of Wistar rats (n=30) immediately after PH 90% and
compared with control group transplanted with empty capsules (EC). Animals were
euthanized 6, 12 and 24 hours after PH. RNA was obtained and expression of MyD88,
NF-KB and IL-6 were evaluated. Statistical analysis was performed using the KruskalWallis test. MYD 88 showed higher expression for WBM group at 12h compared to EC
(p=0.006). NF-kB expression was increased in the WBM group at 6h (p=0.006) and 12h
(p=0.002) compared to EC. There were no differences on IL-6 expression between
groups at any time point. The increment of MyD88 and NF-kB in the WBM group
suggests that these cells may be influencing the innate immunity pathway during the
regeneration process, without changing the expression of IL-6. This work was approved
by the Research Ethics Committee of HCPA. Financial support: CNPq, FIPE-HCPA.
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Gastrin-releasing peptide (GRP) acts as a neurotransmitter regulating several aspects of
central nervous system (CNS) function, and the GRP cell-surface receptor (GRPR) has
been put forward as a novel therapeutic target for the treatment of neurodegenerative
disorders, dementia, and brain tumors. However, previous studies have not examined
the possible neuroprotective actions of drugs acting at the GRPR. Here we show that a
GRPR antagonist, RC-3095, can enhance viability and proliferation of neuroblastoma
cells in vitro. Treatment with RC-3095 100 nM stimulated viability and proliferation of
Neuro2a neuroblastoma cells assessed by both trypan blue cell counting and the MTT
assay 48 h after drug exposure. The stimulatory effects of RC-3095 on cell viability were
prevented by the histone deacetylase inhibitor sodium butyrate. Expression of GRPR
mRNA in Neuro2a cells was analyzed by RT-PCR. These findings provide the first
evidence that a GRPR antagonist can enhance neuronal survival, and suggest that GRPR
might interact with epigenetic mechanisms in regulating cell viability.
Funding support: CNPq, SOAD, ICI-RS, Zentaris GmbH
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Background: Acute liver failure is a syndrome of sudden and severe hepatocellular
necrosis. Cell therapies, including the use of platelets, have been described to enhance
liver regeneration. Aims: To evaluate the effect of platelet in 90% hepatectomy (90%PH)
in rats. Methods: Platelet (PLT) were microencapsulated in sodium alginate and
implanted into the peritoneum of rats immediately after 90%PH. Control group received
empty capsules (EC). Survival rate was evaluated in 10 days (n=20/group). A different
set of animals were sacrificed at 24, 48, and 72 hours post hepatectomy (n=58/group/time) to evaluate liver regeneration rate, mitotic index, hepatocyte number
and internuclear distance (5 fields/slide), 5Ht2b and Pdgf expression in liver. Lipid
accumulation was quantified by Nile Red. Statistical analysis was performed using t
Student test. Results: PLT group showed the highest survival rate at 10 days (p<0.001).
EC group showed the highest regeneration rate at 72 hours (p=0.019). Mitotic index was
higher in PLT group at 48 hours (p=0.031). Also, the number of hepatocytes was
increased in PLT group at 72 hours (p=0.005) and the internuclear distance was shorter
(p<0.001). Gene expression of 5Ht2band Pdgf was both up-regulated at 72 hours in PLT
group (p<0.001 and p=0,0183 respectively). There was no difference regarding lipid
quantification.Conclusion: The beneficial effect of PLT may be related to the small size
of hepatocyte, a slower regeneration rate and a response to growth factors such as
serotonin and PDGF.

This work was approved by the Research Ethics Committee of HCPA.
Financial support: CNPq, FIPE-HCPA.
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Acute liver failure (ALF) is caused by the sudden loss of liver functions. Cell therapy has
been proposed as a therapeutic option. We investigate the effects of cell therapy on
liver regeneration and cytokine expression in rats with ALF. Whole Bone Marrow (WBM)
and Mononuclear Fraction (MF) were microencapsulated in sodium alginate and
implanted into the peritoneum of rats immediately after 90% partial hepatectomy.
Control group received empty capsules (EC). Animals were sacrificed at 12, 24, 48, and
72 hours post hepatectomy (n=5-8/group/time) to evaluate the weight of remnant liver
lobe, hepatic mass, mitotic index, IL-6, PDGF-BB and TGF-beta. Statistical analysis was
performed using ANOVA and Tukey’s pos hoc. At 72 hours after hepatectomy, EC group
showed significant increase in the weight of remnant liver lobe and hepatic mass ratio
compared to WBM (P=0.001 and P=0.020) and MF (P=0.002 and P=0.008). There was no
statistic difference in the number of mitotic hepatocytes. Serum levels of IL-6 between
groups showed no difference in any of the time points analyzed. Serum levels of TGFbeta were higher in the EC group only at 12 hours (P=0.036). Serum levels of PDGF-BB in
EC group were significantly lower (P=0.017) than those from the MF group at 48 hours.
This therapy reduced the weight of remnant lobes but did not changed hepatocyte
regeneration and serum levels of IL-6, TGF-beta and PDGF-BB in the first 72 hours after
surgery.
This work was approved by the Research Ethics Committee of HCPA.
Financial support: CNPq, FIPE-HCPA.
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Bothrops jararaca SNAKE VENOM INCREASES THE THERAPEUTIC EFFECT OF
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Stem cells (SC) therapy is a promising treatment for ischemic diseases. Our group has
shown that bradykinin-potentiating peptides from Bothrops jararaca snake venom (BjBPP) have angiogenic effects and stimulate bone marrow-SC in a hindlimb ischemia
model. Here, we evaluated the effects of Bj-BPP-7a and -10c on angiogenic SC in vitro
and in vivo. Bj-BPP-7a- or -10c pre-treated human cord blood endothelial progenitor
cells (CB-EPC) were tested for in vitro adhesion by colorimetric assay; only the Bj-BPP10c-treated group showed higher adhesion capacity compared with control
(gelatin/vitronectin: p<0.001; fibronectin: p<0.01; n=5). In vivo, ischemia was induced by
permanent occlusion of left femoral artery on C57Bl/6 mice. Blood flow was evaluated
by laser Doppler perfusion imaging. GFP transgenic mice bone marrow mononuclear
cells (BM-MNC) were pre-treated with Bj-BPP (71 nM) for one hour, and injected 24h
post-ischemia, just before intravital microscopy recording. A greater number of rolling
BM-MNC was found on both Bj-BPP-7a- and -10c-treated groups (p<0.01, p<0.05
respectively). However, the firm adherence to the ischemic endothelium was increased
only by the Bj-BPP-10c treatment (p<0.05, n=4). Both pre-treatments enhanced the BMMNC-induced increase in blood flow in ischemic limbs one week post-ischemia (p<0.05,
n=5). After 14 days post-ischemia, by histological analysis, both treated groups had
capillary density raised (p<0.001 for Bj-BPP-7a-; p<0.05 for Bj-BPP-10c-) compared to
PBS-treated BM-MNC; the same occurred with arteriole density (p<0.05). So, our data
suggests ex vivo angiogenic SC pre-conditioning with Bj-BPP-7a or -10c is able to
increasing its therapeutic efficiency. Ethical approvals: CETEA-UFMG-253/08; COEPUFMG-ETIC-020/09. Support: CNPq, FAPEMIG, PRPq-UFMG, INCT-Nanobiofar.
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Wound healing is a complex process involving three different phases: inflammatory,
proliferative and remodeling. By manipulating the composition of a set of growth
factors, it is possible to accelerate and modify this process. VEGF is a key factor for the
proliferative phase through angiogenesis, which is a process involved in several
diseases, being of great importance for establishing a scaffold over which tissue
remodeling takes place. Therefore, the use of recombinant human VEGF (rhVEGF) and
other specific factors is of widespreadtherapeutical interest. In order to achieve a robust
production of proteins, lentiviral vectors were the system of choice due to their ability
to efficientlytransduce a wide diversity of dividing and non-dividing cells and to stably
integrate thetransgene into the host genome, following long-run protein expression.
This system is suitable for robust expression of recombinant glycoproteins in
mammalian cells bearing the proper post-translational machinery for their correct
production, folding and biological activity. PDGF-B, VEGF121 VEGF165 and
VEGF165b cDNAs were amplified and cloned into alentiviral vector containing a GFP
reporter gene. For other growth factors involved in the process (G-CSF, GM-CSF, TGF-β1,
TGF-β3), a plasmid vector was chosen. All cDNAswere amplified from our Human Fulllength cDNA Bank
andsubcloned into
the pGEM®-T-Easy
vector.
E.
colitransformants were screened by colony PCR. Upon DNA sequencing, the inserts
were transferred to the mammalian expression vectors and cells were cotransfected with the VEGFs, CSFs and PDGF-B constructs along with a Hygrvector for
clone selection based on Hygromycin-resistance. CSFs and PDGF-B were successfully
expressed in different mammalian cell lines, as assessed by Western blotting.
Recombinant human CSFs in vitro biological activity was confirmed. VEGF165 and
VEGF165b were also successfully expressed in one mammalian cell line. Characterization
of the mammalian cell clones for the other growth factors is underway. Ex vivo aortic
ring and in vitro fibrin gel assays were established to measure the biological activity of
the VEGFs.
Support: FAPESP, CNPq, FINEP, CAPES, BNDES, MCT, MS-DECIT
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Introduction: The pyramidal neurons of the hippocampal CA1 region are essential for
cognitive functions and selectively destroyed after global cerebral ischemia. Bone
marrow mononuclear cell (BMMC) therapy has shown positive results in preclinical
models of central nervous system injury.
Aim: The aim of our study was to investigate whether BMMC treatment could protect
against neurodegeneration and reduce reactive microgliosis observed in CA1.
Methods: Transient forebrain ischemia was performed by four vessels occlusion
method. To establish the time course of neurodegeneration in CA1, the rats were
perfused 3, 7 or 14 days after ischemia (DAI). Ischemic animals received 3x107 BMMC,
in left carotid, 1 or 3 DAI and perfused 7 DAI. To analyze of neurodegeneration and
reactive microgliosis, we counted Fluoro-Jade C and ED-1 positive cells in CA1,
respectively.
Results: We observed a greater number of FJC positive cells in CA1 of ischemic animals 7
DAI when compared with 3 and 14 DAI. In the analysis of the effect of BMMC in
neurodegeneration, we observed a significant reduction of neuronal death in CA1 of the
animals injected 1 and 3 DAI, compared with the untreated group. Furthermore, the
BMMC treated group had a lower number of ED-1 positive cells compared with control
group.
Conclusion: We conclude that the administration of BMMC after transient global
ischemia has a neuroprotective effect in CA1 that was followed by reduction of reactive
microgliosis in this region.
Funding Support: Faperj, CNPq, CAPES
Ethical approval by the CEUA from the UFRJ (CEUA IBCCF 021)
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Environmental assessment using mucous cells of scale epithelium in fish
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Biodegradable detergents are one of the compounds most dumped into rivers and its
residues affect the biology of fish, organisms commonly used for environmental impact
assessment. However, very little is known regarding the effects of low level, chronic
exposure to multiple toxic agents. With this concern, the study intended to analyze the
effects of water from Lago Azul (Lake - Rio Claro, SP), which suffers from sewage
contamination problems, and a dilution of detergents in individuals of the species
Prochilodus lineatus (Characiformes, Prochilodontidae), compared to a control group
exposed to pure water. Analysis consisted of mucous cells count in the scale epithelium,
since the epidermal mucous secretions are first defense line against pollutants. The
material was sampled after 7 and 14 days of exposure, and the cells were counted in the
whole surface of 3 scales per individual, in 6 individuals per group (Lake, Detergent and
Control group) in histological slides submitted to PAS technique. The data were
submitted to Shapiro-Wilk test of normality, and Anova-Tukey. The number of mucous
cells significantly increased only in the Lake group for both exposure periods. Therefore,
the effects of the complex mixture in the lake, either synergistic or additive, potentiate
the toxic action. The project is approved by the Ethics Committee on Research and
Scientific Merit – UNIARARAS (646/2009) and funded by FAPESP.
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Coelomocytes are coelomic fluid cells responsible for innate immunity in echinoderms
as sea urchins. There are four cell populations: phagocytes, vibratile cells, red spherules
and colorless spherules. Coelomocytes have been used as biosensors altering cellular
population percentage or protein expression in response to biological, physical and
chemical stress. The aim of our work was to characterize the activity of ABC transporters
in sea urchin Echinometra lucunter coelomocytes. These proteins are efflux pumps
involved in the transport of xenobiotics and endogenous compounds. Animals were
collected at João Pessoa coast (Paraíba/Brazil). The coelomic fluid was obtained by
intraperistomal membrane puncture. ABC transporters activity characterization was
performed under fluorescence microscopy by the calcein-AM intracellular accumulation
assay in presence or absence of ABCB1 and ABCC1 proteins modulating agents:
reversin205 and MK571, respectively. Cells were treated with reversin205 or MK571 for
30 minutes and incubated for 1 hour with the fluorescent dye calcein-AM. Untreated
phagocytes exhibited a high calcein-AM intracellular accumulation suggesting a low ABC
protein activity. Untreated vibratile cells showed a medium or low fluorescence and red
spherule cells a low or absent fluorescence. However, Reversin205 and MK571
treatment increased dye accumulation in these cells, suggesting ABCB1 and ABCC1
proteins expression. Untreated colorless spherules exhibited a strong variability in dye
accumulation (low and high fluorescence). This configures the first report regarding ABC
proteins activity in sea urchin coelomocytes. Further studies are needed to understand
the activity of ABC transporters in colorless spherules and the physiological role of ABC
proteins in coelomocytes. Financial Support: CNPq.
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Cytomorphological changes in
the armored catfish Loricarichthysanus, in the Sinos River (Rio Grande do Sul,
Brazil), during an episode of fish mortality and correlation with the presence
of herbicides
Normann, CABM1,2; Di Laccio, K. J.1; Pinto, MS1; Cardoso, VV.1
Centro Universitário Metodista do Sul – IPA
Secretaria de Meio Ambiente – Prefeitura Municipal de Novo Hamburgo
The Sinos River is impacted by anthropic activity. On 01/12/2010, fish kills occurred
between São Leopoldo and Sapiranga cities. To evaluate the case, specimens of
Loricarichthys anus were collected in Novo Hamburgo, to perform micronucleus test
(MN), and liver and gills histology. Water samples were chromatographed via LC-MS-MS
Applied Biosystems API 4000 LC-20AD. Fish were collected (n = 20), fixed in buffered
formalin pH 7.2 and blood smeareds, 1000 cells counted per slide. Statistical analysis
was performed via t-test (independent samples), p <0.05. Gill arches and liver was
processed and stained with H/E, 0.025% toluidine blue pH 4.5, and PAS. Control was
done with the same specie of unpolluted site. Were identified in the water traces of
herbicides simazine, ametryn and clomazone. There was significant increase in the
presence of micronuclei and nuclear alterations in erythrocytes of fish collected in the
impacted area when compared to controls (p <0.001). It was found 67.15 ± 4.52% of
normal erythrocytes, 11.16 ± 2.25% of MN cells and 21.61 ± 5.80% of nuclear changes
on the impacted site. In controls, there was 97.03 ± 3%, 2.23 ± 0.30% and 0.93 ± 0.09%
of normal erythrocytes, MN cells and nuclear alterations. The most found were blebbed,
lobed and notched cells. There was fusion of gill filaments, aneurysms and ruptured
pillar cells. In the liver, it was observed that the distribution of glycogen was changed,
reducing the volume and increasing lipid droplets. The results suggest positive
association with the detection of herbicides in Sinos River.
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Effects of chronic use of grape juice on hepatocytes of Wistar rats in high-fat diet
Carlos Augusto Normann1, Iselde Buchner1, Niara Medeiros1, Denise Lacerda1, Paula
Rigon2, João Antônio Henriques2, Rosane Gomez2, Caroline Dani1, Cláudia Funchal1
1-Centro Universitário Metodista do IPA
2- Universidade Federal do Rio Grande do Sul
Consumption of grape juice has been gaining attention as a functional
food. The objective of this study was to investigate the effect of chronic use of grape
juice from Bordeaux variety about the damage to lipids and proteins in the liver of rats
supplemented with high-fat diet for three months. We used 40male rats of 21 days. The
study was approved by the Ethics Committee of Methodist University IPA, according to
the protocol 008/2001. The group received a common food and water, group
2 hyperlipidic food and
water,
group
3 and
juice diet
hyperlipidic conventional diet group 4 hyperlipidic and organic grape juice. Access to
food was
ad libido. After
three months
of
treatment the
rats
were decapitated, the liver isolated on ice, homogenized for analysis of oxidative
stress, and partly fixed in Karnowski for histological analysis. , Tests of thiobarbituric
acid
reactive substances (TBARS), protein carbonyls and totalsulfhydryl.
Statistical
analysis was performed by ANOVA with Tukey post-test. The results show that high-fat
diet induced an increase of TBARS and the two juices were able to prevent this
increase. The carbonyls were not altered by any treatment and were decreased by
sulfhydryl hyperlipidic pour juice and two were able to prevent this effect. In
rats fed with
juice, the
lipid
droplets
were smaller than
those
present only in mice subjected to high-fat diet. Therefore, it was confirmed that high-fat
diet induces damage to lipids and proteins in rat liver and that grape juice can
prevent these changes
Support: CNPq and FAPERGS
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Background: Erythema nodosum leprosum (ENL) is the most severe immunological
complication of leprosy and affects approximately 50% of multibacillary patients,
especially in the first year of chemotherapy, although it can occur before treatment
begins. The rapid diagnosis of ENL is a fundamental tool for patients monitoring. The
CD64 expression on neutrophils has been proposed as a biomarker of inflammation such
as in systemic sepsis. Aims: To evaluate the expression of CD64 on leukocytes by flow
cytometry assays in leprosy patients and healthy donors of the Ambulatory Souza
Araújo/ Fiocruz-RJ. Methods: The study was approved by Fiocruz Ethics Committee and
written consent was obtained from patients before blood sampling. Prospective analysis
of blood samples from patients with lepromatous leprosy with or without ENL was
performed for neutrophil CD64 expression. Laboratory findings were compared with
clinical score. The data was analyzed by QuantiCALC and the results were expressed in
PMN CD64 index. Results: Healthy individuals presented CD64 neutrophil levels less
than 1.0. Hospitalized patients had rates between 1.0 and 2.0 and patients with acute
systemic infections had rates higher than 3.0.90% of neutrophils from peripheral blood
of lepromatous patients started a type II reaction expressing CD64 with indices above
1.0. Neutrophils in the blood of patients who have other clinical manifestations of
leprosy, as well as healthy donors, presented levels smaller than 1.0. Conclusion:
Neutrophil CD64 expression quantification may provide improved diagnostic detection
of ENL compared with the standard diagnostic tests used in current medical practice.
Funding support: Faperj, CNPq, Fiocruz.
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Social bees are important neurobiological models due to complex behavior and
relatively simple brain structure. Many studies has been done to elucidate the
neurotoxic action of insecticides on the nervous system of bees. This study aimed to
analyze the effects caused by insecticide imidacloprid in mushroom bodies of stingless
bees, Scaptotrigona postica (Hymenoptera, Apidae, Meliponini). Imidacloprid acts as a
neurotoxin which interferes in nicotinic acetylcholine receptors of insects. Mushroom
bodies of newly emerged bees that received contaminated food with insecticide for 1 to
48 hours were analyzed through the immunofluorescence technique for Caspase-3,
effector enzyme of apoptotic process. In this case, there was a significant increase of
Caspase-3 in mushroom bodies of bees treated with concentrations of 21.25, 42.50 e 85
nanograms of active ingredient per microliter of diet (ng/µL) when compared to control
group, disregarding the exposure time to imidacloprid. The positive staining of Caspase3 for the concentration of 4.25 ng/µL was not significant when compared to control
treatment, but was statistically lower that the concentration of 85 ng/µL. This results
show that the insecticide causes Kenyon cell death. The neurons death of the
mushroom bodies, structures related to memory formation and learning, impair
behavior of the bees and can affect the colony viabilility.
Keywords: nervous system, neonicotinoid, imidacloprid, cell death, apoptosis.
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Recently bees have been seen as important pollinators of wild and cultivated plants.
Meliponini are a bee group with few studies, although to be diverse and very important
for maintaining the biodiversity of native plants and participate in the pollination of
cultivated species. The population density of many pollinators have decreased to
harmful levels and one of the main causes is the agricultural intensification and use of
pesticides. Fipronil is a pesticide widely used in agriculture, whose mechanism of action
is to cause the absence of synaptic inhibition and causing high excitation and paralysis of
the central nervous system, leading to organism death. In this work were evaluated
possible morphological changes in the nervous system, specifically the mushroom
bodies (MB) area, of the stingless bee foragers Scaptotrigona postica caused by fipronil,
by ultrastructural analysis, Bees were treated with doses of 0, 0.27 and 1.08ng/bee
applied in the pronotum region. The brains were dissected 30 minutes, 6 and 12 hours
after treatment. The results showed nucleus with condensed chromatin increased
related to the dosage and duration to exposure to the insecticide, changes like dilations
in the nuclear membrane, mitochondrial and Golgi apparatus, and the presence of
autophagossome. These results indicate the occurrence of cell death, confirming the
high toxicity of fipronil in sublethal doses. Knowing that the MB are a region of
multisensory integration, damage in these areas can cause disorientation, wich would
undermine the social organization of these insects.
Keywords: nervous system, bioindicator, insecticide
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M - CYTOSKELETON
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Visualization of cytoskeleton of Tritrichomonas foetus by FESEM (high resolution field
emission scanning electron microscopy)
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Tritrichomonas foetus is the causative agent of bovine trichomoniasis, one of the most
widespread sexually transmitted diseases in cattle. T. foetus is also studied because of
its particular cell structure such as the mastigont system. This system is formed mainly
for microtubular structures, the pelta and axostyle; the costa, a periodic rootlet; the
parabasal fibers and several other filaments. The goal of this study was obtain a better
understanding of T. foetus cytoskeleton using modern approaches, such as the high
resolution scanning electron microscopy (FESEM). For this, the plasma membrane of T.
foetus was extracted with IC buffer (10mM Tris-Base, 2mM EDTA, 2mM DTT, 2mM
MgSO4, 150mM KCl) containing 1% NP-40 and 2% Tritron-X-100. Afterwards, the
cytoskeleton was fixed with 2.5% glutaraldehyde in phosphate buffer, post-fixed with
1% osmium tetroxide, dehydrated in graded ethanol, critical point-dried in CO2, coated
with carbon layer and observed on FESEM Magellan (FEI Company). The results showed
details of structures such as the costa and associated filaments, microtubules of axostyle
and their connections, the comb and infrakinetosomal body. In addition, it was possible
to observe a new filament associated to costa and a filamentous network connecting
the recurrent flagellum to this new filament. Thus, the results obtained show that
FESEM contributes to adding new data on the cytoskeleton of this protist.
This work was supported by AUSU, CNPq, FAPERJ and Pronex
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L - CELLS AS BIOSENSORS THE IMMUNOLOCALIZATION OF CYTOSKELETAL PROTEINS
AND THE BASEMENT MEMBRANE MARKER LAMININ IN THE OVIDUCT OF THE
DOMESTIC FOWL (GALLUS DOMESTICUS)
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Changes in the expression of cytoskeletal proteins and the basement membrane marker
laminin have provided an insight into the effect of toxins on the cytoskeleton and
basement membranes of mammalian uterine tissue. In addition, cytoskeletal proteins
and laminin have been extensively used in the diagnosis of uterine tumours. There is
currently a lack of information on the immunolocalization of cytoskeletal proteins and
laminin in the avian oviduct. The present study was undertaken to provide baseline
information on the distribution of the cytoskeletal proteins, vimentin, desmin and
smooth muscle actin (SMA), as well as the basement membrane marker laminin, in the
oviduct of the domestic fowl.
Ten hens were euthanized following procedures approved by the University of Pretoria.
Oviductal samples were immersion-fixed in phosphate buffered formaldehyde for 48
hours, and then processed routinely for histology. Immunohistochemistry was
performed using a LSAB-plus kit (DakoCytomation, Denmark).
Vimentin was immunolocalized in the luminal epithelium of the infundibulum, magnum,
isthmus and shell gland. Glandular grooves of the tubular infundibular region exhibited
vimentin immunostaining, while glands in the magnum, isthmus and shell gland were
immunonegative. Basement membranes underlying the luminal and glandular epithelia
were immunopositive for laminin. Desmin and SMA immunostaining was present in
smooth muscle cells of the tunica muscularis and vascular tunica media. Basement
membranes associated with the smooth muscle cells exhibited laminin immunostaining.
The results of the study indicate that the immunolocalization of vimentin, desmin, SMA
and laminin in the oviduct of the domestic fowl is similar to that in the mammalian
uterus.
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Signaling through the Rho family of small GTPases has been intensely investigated for its
crucial roles in a wide variety of human diseases. While RhoA and Rac1 signaling
pathways are frequently exploited with the aid of effective small molecule modulators,
studies on the Cdc42 subclass lagged due to lack of such means. We have applied highthroughput in silico screening and identified compounds that are able to fit into the
surface groove of Cdc42, which is critical for guanine nucleotide exchange factor
binding. Based on the interaction between Cdc42 and intersectin, we discovered
compounds that rendered intersectin-like interactions in the binding pocket. Both
imaging and biochemical analyses demonstrated that ZCL278 is a selective Cdc42-small
molecule inhibitor that potently inhibits GTP-bound Cdc42. In Swiss 3T3 fibroblast
cultures ZCL278 abolished microspike formation and disrupted GM130-docked Golgi
structures, two of the most prominent Cdc42-mediated subcellular events. ZCL278
reduces the peri-nuclear accumulation of active Cdc42 in contrast to NSC23766, a
selective Rac inhibitor. ZCL278 suppresses Cdc42-mediated neuronal branching and
growth cone dynamics as well as actin-based motility and migration in a metastatic
prostate cancer cell line (PC-3) without disrupting cell viability. Thus, ZCL278 is the first
small molecule that specifically targets Cdc42-intersectin interaction and inhibits Cdc42mediated cellular processes, thus providing a powerful tool for research of Cdc42
subclass of Rho GTPases in human pathogenesis such as cancer and neurological
disorders. This work is supported by the US National Institutes of Health, the Wooten
Foundation, the Chinese Natural Science Foundation, and Ministry of Science and
Technology.
Authors have no financial disclosures.
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Rac1 enzymes belong to the family of small GTPases related to Ras, Ras homologous
(Rho), and comprise a group of signaling molecules acting as switches (from GDP to GTP
state) to control a number of essential cellular functions (proliferation, migration,
formation of lamellipodia, membrane ruffles and adhesion). This protein is
overexpressed in tumorigenic cells as lung, breast and colon, and the variant
constitutively active of Rac1, Rac1b, is naturally expressed in colon and breast cancer.
Radiotherapy is commonly used for cancer treatment and control of malignant cells.
Gamma radiation is a type of ionizing radiation that causes mostly DNA double strand
breaks, usually repaired by homologous recombination and non-homologous endjoining mechanisms. In this study, we compare HeLa cells (human cancer cervix),
mutants expressing dominant negative Rac1 (HeLa-Rac1-N17) and constitutively active
Rac1 (HeLa-Rac1-V12) as to cell migration, survival, proliferation and DNA repair after
exposition to low doses of gamma radiation (0.5; 2 and 5Gy). We observed that HeLaRac1-N17 was more resistant to survival assays as exposed to 0.5Gy of gamma radiation,
but more sensitive to 2 and 5Gy, and showed a delayed DNA repair compared to HeLaRac1-V12 and HeLa cells. The constitutively active clone was significantly even faster
than HeLa cells in relation to DNA repair after exposition to 5Gy of gamma radiation. In
conclusion, these results demonstrate that Rac1 protein probable plays an important
role in DNA damage response and repair mechanisms of human cancer cervix cells,
which present differential responses to crescent doses of gamma radiation. (Supported
by FAPESP).

M5
RHOA GTPASE MEDIATES RECOVERY OF MELANOMA CELLS DAMAGED BY
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Rho GTPases in the active state (GTP-bound) interact with effector proteins for
controlling lots of signal transduction pathways involved in organization of cytoskeleton,
cell adhesion, cell cycle, differentiation, transcription, tumorigenesis and cell death.
Some of that are induced by ultraviolet (UV) radiation (types A, B and C), which causes
DNA damages such as pyrimidine dimers, 6-4 photoproducts and DNA breaks. In case of
DNA repair fail, mutations can occur leading to tumor development, like melanoma,
which incidence and the mortality rate has increased in the past years and the
ultraviolet radiation is the most important environmental risk factor. In this study the
RhoA protein was investigated as a possible player in cell survival, proliferation,
migration, and in generation and repair of DNA damages in the human melanoma
MeWo cell line. Thus the parental cell line was compared with two cellular clones, one
expressing cDNA of RhoA in the activated state (RhoA-V14) and other in the dominant
negative state (RhoA-N19), after all being treated with UVA, B and C. The results showed
a much efficient response of the MeWo-RhoA-V14 clones in relation to proliferation
rate, survival and migration in UV-damaged cells compared to parental and Rho-N19
clones. Furthermore and interestingly was obtained from the alkaline comet assays
which showed an increased in DNA damage and a reduced repair ability of MeWo-RhoAN19 clones after exposure to ultraviolet radiation. These results confirm the direct or
indirect RhoA participation in cellular responses for recovering from the stress
promoted by UV radiation. (Supported by FAPESP).
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The large GTPase dynamin is a critical player in membrane fission and cytoskeletal
dynamics in the cell. It has been reported that the knockdown of dynamin and the
inhibition of dynamin GTPase activity cause a failure of cytokinesis. Recent studies
reported that dynamin co-localizes with microtubules at the midzone and the midbody,
providing that the interaction of dynamin with microtubules might have an important
role in the completion of cytokinesis. Dynamin was originally identified as a
microtubule-binding protein. However, co-localization of endogenous dynamin or GFPdynamin-2 wild type with microtubules has not been observed in interphasic HeLa cells.
Interestingly, we found that dynamin-2-(1-786) (GFP-Dyn-2-(1-786)) deleting the Cterminal half of proline-rich domain (C-PRD) co-localized with microtubules in
interphasic cells. A GTPase-inactive form of GFP-Dyn-2-(1-786) did not co-localize with
microtubules, suggesting that the PRD and/or the GTPase activity of dynamin-2 are
crucial to regulate the association of dynamin-2 with microtubules in the cell.
Furthermore, cold-treatment of GFP-Dyn-2-(1-786) induced stabilization of microtubules
in the cell, indicating that dynamin-2 involves in regulation of microtubules dynamics
(Hamao K., et.al., Exp. Cell Res., 315, 1336-1345, 2009). However, it’s unclear how
dynamin-2 regulates the dynamics of microtubules in the cell. Recently, our several
experiments revealed that the microtubule-binding activity of PRD is very low and
phosphorylation of PRD plays important roles to control dynamin 2-microtubule
interaction in mitotic HeLa cells (Morita M., et.al., J.Biochem., 148, 533-538, 2010).
Here, we discuss the role of dynamin-2 to regulate microtubules dynamics in the cell.
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FtsZ is a tubulin-like protein involved in bacterial cell division. Its polymerization results
in what is known as the Z ring, a critical structure responsible for division septum
formation. Here we studied the interaction between FtsZ and SpoIIE, a serine
phosphatase expressed only in cells undergoing sporulation. During sporulation, SpoIIE
localizes to the Z ring and promotes a shift in its position, leading to the formation of an
asymmetric septum. In addition, localization of SpoIIE to the Z ring controls its
phosphatase activity and the activation of Sigma-F, a transcription factor responsible for
the differentiation of the bacterial spore. Two-hybrid assays were carried out using
SpoIIE and different portions of FtsZ, but failed to detect an interaction. Because twohybrid with FtsZ is prone to false negative results, we designed a genetic screen for FtsZ
mutants lacking interaction with SpoIIE using Sigma-F activation as our readout.. So far,
70000 transformants were screened, and about 0,4% of them showed less Sigma-F
activation. We analyzed 132 of these mutants by fluorescence microscopy for the
localization of SpoIIE-GFP, but none of them showed lack of interaction. Simultaneously,
we created an alternative screen for suppressor FtsZ mutations, using a SpoIIE mutant
which lost interaction with FtsZ. Until now, approximately 20000 transformants were
screened, with 8 candidates for suppressors detected. These suppressors are still being
characterized to determine if they have restored the FtsZ-SpoIIE interaction.
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Toxoplasma gondii is an obligate intracellular protozoan parasite that invades various
cells types. Parasite cytoskeleton participates during cell invasion mechanism and
probably host cell cytoskeleton also is involved. Latrunculin B toxin (LATB) has a
destabilizing effect on actin filaments polymerization. This work aimed to verify cortical
actin filaments participation in THP-1 and HeLa cells during invasion by T. gondii. THP-1
and HeLa cells were treated or not with LATB and infected with T. gondii. Cells were
analyzed by electron, optical and confocal microscopy to evaluate morphological
changes (THP-1) and host actin participation during parasite invasion (THP-1 and HeLa).
Treated THP-1 showed straight cellular surface and few vacuoles, differing from
untreated ones who revealed cytoplasmatic projections and numerous endocytic
vacuoles. In THP-1 and HeLa cells treated with LATB were observed infection rates of
7,17% and 18,5%, respectively, and for untreated cells indexes were higher (18,17% and
32,5%). Analysis of actin presence showed dispersed aggregates on the cortical zone in
the treated THP-1 cells. In HeLa cells this effect was not observed, but there was a
decrease in marking. In conclusion, morphological changes associated with infection
rate suggest that host cell actin is probably fundamental during T. gondii invasion.
Financial support: UFU, CAPES and FAPEMIG.
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Several efforts have been devoted to identifying the molecular abnormalities
contributing to breast cancer (BC) development and progress. This malignant tumor is
no longer seen as a single entity and patients with the same clinic-pathological
parameters can have markedly different clinical courses. Distinct keratins (CKs) emerge
as highly dynamic scaffolds involved in different settings and contribute to cell size
determination, translation control, proliferation and malignant transformation. In this
study we aimed the characterization of CK 5, CK6, CK8, CK14 and CK18 mRNA levels by
RT-qPCR in 85 breast tissue samples from patients with breast cancer (40) and benign
disease (BBD) (45) and their association with BC occurrence. All procedures were
approved by the local Research Ethics Committee, under the approval number
176/2008. Relative quantification of CK18 mRNA levels was 2.08-fold higher in BBD than
in BC. It was observed the same expression behavior for CK5 and CK14, which were 2.4
and 4.8-fold higher in nonmalignant tissues, respectively, both significant. Transcripts
levels of CK6 and CK8 did not differed between these two study groups.Kendall's rank
correlation demonstrated significant associations between CK18 and CK5, CK6, CK14 and
CK8 expression. This suggests that the mechanisms underlying the increased expression
of cytokeratins proteins in breast tumors may be similar, possibly reflecting the events
associated with tumor development and progression. This expression panel may
indicate that the cells may be associated not only to proliferative function but also
involving in perturbation by different signals from the microenvironment gives rise to
benign diseases.
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Studying a protein-protein interaction that regulates bacterial cell division
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Cytokinesis in prokaryotes is performed by a multiprotein machine called divisome. A
central organizer of the bacterial divisome is the protein FtsZ. FtsZ is a tubulin-like
protein that polymerizes into a contractile cytoskeletal structure known as Z-ring. The Zring defines the plane of division and must be restricted to the medial region of the
cell.to ensure equal partition of DNA between daughter cells. One of the key players
controlling Z-ring positioning is MinCD, a site-specific inhibitor of FtsZ polymerization
that acts predominantly at the cell poles, thus favoring assembly of the Z-ring at midcell.
To understand how MinCD prevents Z-ring assembly in the Gram-positive bacterium
Bacillus subtilis, we created a library of FtsZ random mutants and screened it for
mutants capable of surviving the lethal overexpression of MinCD. We found about a
dozen aminoacid substitutions that made FtsZ resistant to MinCD.and these could be
grouped in two classes. The first class of mutations was located on the N-terminal
domain of FtsZ, close to the polymerization interface of the protein. These mutations
lowered the GTPase activity of FtsZ and often made the protein cross-resistant to
inhibitors unrelated to MinCD, suggesting that they create generally more stable FtsZ
polymers. The second class of mutations clustered around the H-10 alpha-helix in the Cterminal domain of FtsZ, was specific for MinCD, did not affect the GTPase activity of
FtsZ but led to a loss of interaction between FtsZ and MinCD. These results indicate that
the C-terminal H10 helix of FtsZ is a binding site for MinCD and suggest a mechanism for
how MinCD inhibit FtsZ polymerization.

Financial support: CAPES, CNPq, FAPEMIG
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Expression of the cytoskeletal proteins actin and tubulin in osteogenic cells cultured
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Murine macrophage cytoskeleton alterations caused by aqueous extract obtained
from roots of Physalis angulata
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Bioactive glasses or glass-ceramics represents an important therapeutic strategy to
promote bone matrix formation in critical-sized bone defects. Previous study
demonstrated that osteogenic cells interacting directly with either Bioglass 45S5 or
Biosilicate glass-ceramic exhibited a reduction in cell spreading and changes in the actin
labeling pattern.The aim of the present study was to evaluate the expression of two
major cytoskeletal proteins, actin and tubulin, in osteogenic cells grown on bioactive
glass-based materials. Osteogenic cells from newborn rat calvarial bone were plated on
Bioglass 45S5, Biosilicate and Borosilicate (bioinert control) at 20,000 cells/well and
cultured for up to 7 days. Actin and tubulin mRNA levels and protein expression were
determined by Real-time PCR and ELISA, respectively. At day 3, Biosilicate exhibited
reduced levels of actin and tubulin mRNA compared to Bioglass 45S5, whereas
Borosilicate was similar to bioactive surfaces. ELISA revealed similar expression of actin
and tubulin for Biosilicate and Bioglass 45S5, while Borosilicate showed higher protein
synthesis compared to bioactive surfaces. At day 7, Borosilicate values for tubulin was
greater compared to Biosilicate and Bioglass 45S5, which exhibited similar mRNA values
for both proteins. Higher actin expression was observed for Borosilicate compared to
Bioglass 45S5, while no differences were observed for tubulin expression among the
groups. In conclusion, this study demonstrated that bioactive based-glasses promote a
reduction in the expression of cytoskeletal proteins at both the mRNA and protein
levels.
This work was approved by Ethics Committee from School of Dentistry of Ribeirão Preto
and was supported financially by FAPESP.
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P. angulata is used in popular medicine as analgesic and antirheumatic. In this work we
examined the macrophage cytoskeleton alterations treated with aqueous extract of
P.angulata (EAPa). Cells were treated with 100 μg/ mL of the EAPa for 1 hour and
cultivated for 24 hours. Then, untreated or treated cells were incubated with Alexa
Fluor® 594 Phaloidin for detection of actin filaments or incubated with polyclonal
antibody anti-tubulin for microtubules detection and after that incubated with Alexa
Fluor®-labelled goat anti-rabbit IgG. Cells were examined under a Confocal LSM-510
microscope. For Transmission Electron Microscopy (TEM), control and treated cells were
fixed, post-fixed,dehydrated in acetone and embedded in Epon ®. Ultrathin sections
were observed in a Zeiss LEO 906E. For Scanning Electron Microscopy (SEM) samples
were fixed, washed,post-fixed in OsO4, dehydrated in ethanol, critical point dried (CO2),
coated with gold and examined by SEM. For the extraction of plasma membranes to
expose and preserve the cytoskeleton, the cells were treated with 1% Triton X-100, 4%
PEG, for 15 minutes and followed the same fixation used in SEM. The results
demonstrated that EAPa was able to activate and modify the cytoskeleton of treated
cells. These cells showed increase of actin filaments and microtubules polymerization, as
seen by cytoplasmatic projections and enhanced polymerization. Ultrastructural analysis
showed an increase in membrane projections; cytoplasm contained a high number of
endoplasmatic reticulum, greater spreading and numerous cellular projections when
compared with control cells. These results demonstrate that macrophages treated with
EAPa exhibit cytoskeleton alterations that suggest cell activation.
This research was supported by CAPES, CNPq/UFPa, FAPESPA, FAPERJ and Instituto
Nacional de Biologia Estrutural e Bioimagem.
Institutional Ethics Committee:CEPAE/ICB/UFFPA BIO001-09
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It has not clearly been known whether cellular organelles such as mitochondria are
freely floating in the cytosol or anchored to some cytoplasmic structures. In unfertilized
and then centrifuged sea urchin (Arbacia punctulata) eggs, mitochondria, as visualized
by fluorescent staining with MitoTracker, formed a broad band in the mid region of the
egg (Inoué, Goda & Knudson, 2000). We used this technique combined with use of
poisons for cytoskeleton to examine the above issue.
We found that, in the presence of latrunculin-A (LatA) which induces depolymerization
of actin, the mitochondrial band formed by centrifugation becomes thinner in
unfertilized eggs, suggesting that actin filaments had been constraining the centrifugal
stratification of mitochondria. Mitochondria also formed a broad band in the mid
region of the fertilized and then centrifuged eggs. In this case however, nocodazole, but
not Lat-A, induces a thinner mitochondrial band upon centrifugation. These results
were confirmed by transmission EM of centrifuged and thin-sectioned eggs.
In both unfertilized eggs and fertilized eggs, mitochondria were localized near the cortex
and found to quickly move around. The movement in unfertilized eggs or in fertilized
eggs was almost abolished by exposure them to LatA, cytochalasin B, or jasplakinolide,
but not significantly suppressed by nocodazole.
Taken together, these results suggest that in both unfertilized and fertilized eggs,
mitochondria are anchored flexibly to the egg cortex through actin filaments and
undergo an actin-dependent movement. After fertilization, microtubules may also be
involved in the anchoring of mitochondria to the cortex.
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INFLUENCE OF SONIC HEDGEHOG SIGNALLING PATHWAY IN THE EAR DEVELOPMENT
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A byproduct of previous studies was the duplication of the external auditory meatus
phenotype in chick embryos related with the graft of Sonic Hedgehog-secreting cells.
This study aims to characterize the range of these modifications and determine how an
early ectopic expression of Sonic Hedgehog is able to influence the ear development.
Spheroids were formed using either quail-origin Shh-secreting cell line (QT6-Shh) or
untransfected cells (QT6) in 60mm Petri dishes untreated for adhesion during 1-3 days.
A single spheroid is then grafted in presumptive site of the 2nd Branchial arch (BA2)
during somite-stage (ss) 9-10. The embryo’s left side and the QT6 cells graft were used
as controls. Embryos were fixed at different embryonic day (E) for different purposes
explained as follows. E12-13 Embryos had its cranial bones and inner ear morphology
analyzed by alizarin red and alcian blue staining technique for bone and cartilage.
Digoxigenin-labeled probes of Shh and Fgf8 RNA sequence were generated through PCR.
In situ hybridization was performed in whole-mount or tissues sections of embryos for
cell localization and molecular expression pattern analysis.
Chicken embryos has shown an acceptable survival rate after the grafts. The Inner ear’s
semicircular canals were malformed when compared with controls. We noted by wholemount in situ hybridization that there was an ectopical expression of Fgf8. Also, QT6-Shh
cells were located and no Shh overexpression was noted.
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Degeneration and cell regeneration in the midgut of Podisus nigrispinus (Heteroptera:
Pentatomidae) during the post-embryonic development.
Aparecida das Dores Teixeira1, Maria do Carmo Queiroz Fialho1, José Cola Zanuncio2,
José Eduardo Serrão1
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The features of cell death, proliferation and differentiation in some developmental
stages, have been studied in the midgut of ametabolous, which continous growth, and
holometabolous insects, which have complete metamorphosis. However, in
hemimetabolous insects that are evolutionarily intermediate between ametabolous and
holometabolous, the midgut reorganization during the post-embryonic developments is
poorly studied. This study evaluated the post-embryonic development of the midgut of
an insect hemimetabolous insect, Podisus nigrispinus (Heteroptera: Pentatomidae) to
test the hypothesis that these insects have programmed cell death and proliferation
followed by differentiation of regenerative cells during midgut development from
nymphs to adult. The midguts were submitted to immunofluorescence using antiphospho histone H3 antibodies and ApoTrace® kit and analyzed by confocal laser
microscopy. Cell death was rarely found in midguts, whereas proliferation of
regenerative cells occurred quite frequently. The growth of the midgut of P. nigrispinus
seems to result of the proliferation of regenerative cells present in the epithelium and
not from increasing the area of digestive cells, and unlike ametabolous and
holometabolous insects, the midgut of P. nigrispinus has not extensive remodeling,
characterized by low frequency of cell death in the digestive cells.
Financial support: FAPEMIG, CNPq and CAPES.
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Ectodermal-derived Endothelin1 drives development of the mouse mandibular arch
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Endothelin-1(Edn1)-induced signaling through the endothelin-A receptor (Ednra) is
crucial for dorsal-ventral (D-V) patterning of cranial neural crest cell (CNCC) within the
first pharyngeal arch. Deletion of Edn1 or Ednra in mice causes perinatal lethality due to
severe craniofacial birth defects that include homeotic transformation of mandibular
arch-derived structures into more maxillary-like structures, indicating a loss of NCC
identity. Within the arch, CNCCs express Ednra whereas Edn1 is derived from the
overlying ectoderm, core paraxial mesoderm and pouch endoderm. To define the
developmental significance of Edn1 from each of these layers, we used Cre/loxP
technology to inactivate or overexpress Edn1 in a tissue-specific manner. We show that
deletion of Edn1 in either the mesoderm (Edn1fl/fl;Myf5-Cre) or endoderm
(Edn1fl/fl;Foxa2mcm) alone does not result in cellular or molecular changes in craniofacial
development. However, ectodermal deletion of Edn1 (Edn1fl/fl;Crect) results in
craniofacial defects with concomitant changes in the expression of early mandibular
arch patterning genes, indicating a partial loss of mandibular identity. Importantly, our
results also both define for the first time in mice an intermediate mandibular arch
domain similar to the one defined in zebrafish and show that this region is most
sensitive to loss of Edn1. Conversely, overexpression of Edn1 in CNCCs (CBA-Edn1;Wnt1Cre) causes a homeotic transformation of maxillary structures into more mandibular-like
structures. Together, our results illustrate an integral role for ectoderm-derived Edn1 in
early arch morphogenesis, particularly in the intermediate domain.
This work was funded by NIH/NIDCR DE014181. Institutional Animal Care and Use
Committee mouse protocol B-76011(10)1D
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Background: Mesenchymal stem cells (MSC) are being used in and envisioned for
numerous cell therapy studies in a wide range of tissues. Nonetheless, their potency is
still controversial. Grafting spheroids of human MSC in the chick embryo can reveal the
potency of these cells in an environment more favorable to differentiation than the
adult organism and free of possible artifacts caused by in vitro culture.
Aims: This study aims to determine which cell types adipose derived stromal cells (ASC)
or human skin fibroblasts (HSF) can originate after grafting on the chick embryo, an
environment extremely favorable to cell migration and differentiation.
Methods: Spheroids were formed using either human ASC or HSF primary cultures
seeded in Petri dishes untreated for adhesion during 1-3 days. A single spheroid was
grafted in the presomitic mesoderm medial to the future wing bud (15º-19º somites).
Embryos were fixed in E3,5 or E6 and human cells were localized using human-specific
Alu sequences. Alu digoxigenin-labeled probes were hybridized with tissue sections
through genomic in situ hybridization.
Results: Chicken embryos showed a good survival rate after the grafts. In E3,5 embryos,
ASC were found in the dermomyotome, sclerotome, intermediary mesoderm, dorsal
mesentery and perivascular to the dorsal aorta. HSF showed less dispersion through the
embryo.
Conclusion: The Alu probes located human cells through strong nuclear staining without
cross-reaction with the host cells. ASC evaluated in E3,5 embryos migrated as other
embryonic cell types, but evaluating E6 embryos is necessary to identify cell
differentiation.
Funding support: CNPq and ICB/UFRJ.
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Primordial germ cells (PGC) are the precursors of the gametes. In mice, PGC emerge
from a pool of epiblastic cells around 7dpc. During migration from the epiblast to the
gonads, the PGC undergo epigenetic reprogramming that control the expression of PGC
genes. This reprogramming includes the silencing of retrotransposons. This silencing is
important to maintain the integrity of DNA. The aim of this study is to investigate the
relationship between histone methylation, Mouse-Vasa homologue (MVH) and piRNAs
expression in the rat PGC during and after gonad colonization. The male embryos were
collected at day (E) 13, 14 and 15 and submitted to the immunolabeling of MVH, Piwil1
and H3K27me3 (CEP: 0120/11). The results showed that PGC are MVH positive at E13,
E14 and E15, when some of them are migrating through the dorsal mesentery and other
had reached the gonad. H3K27me3 labeling was observed in the PGC at all ages studied
and there was no difference in the labeling pattern among the three ages. The somatic
cells were also labeled, but showed less intense labeling than PGC. This suggests that
histone methylation is crucial for rat PGC development and for the maintenance of DNA
integrity. On the other hand, Piwil1 expression was not observed in in PGC at any age
studied. These data indicates that Piwil1 is not necessary for the maintenance and for
the development of PGC at these ages. Consequently, its interaction with MVH does not
have a role in the male PGC development. Financial Support: Capes/Fapesp
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Ultraviolet radiation (UV) on Earth has considerably increased as a consequence of
human activities. UVB band wavelengths are the most detrimental to biological systems
among UV spectrum reaching ground level. Gametes and embryos represent the most
vulnerable life stages for most benthic invertebrates. In the present work we investigate
the effect of UVB environmentally relevant doses on early embryonic development of
sea urchin Echinometra lucunter. Animals were collected at João Pessoa coast
(Paraíba/Brazil). Gametes were obtained by KCl intracoelomic injection. Eggs or
spermatozoa were irradiated at various UVB doses (28 to 14400 J/m 2). Embryos were
incubated in the presence or absence of white light. Early embryonic development was
monitored under optical microscopy. Progression to the first and second cleavage was
blocked from 112.5 J/m2 (irradiated eggs) or 28.0 J/m2 (irradiated spermatozoa) when
embryos were cultured in darkness. Embryos were more resistant to UVB when cultured
under white light exposure as progression to the first cell divisions was inhibited from
3600.0 J/m2 (irradiated eggs) or 1800.0 J/m2 (irradiated spermatozoa). Our results show
that UVB environmental doses delay embryonic development of E. lucunter. Embryonic
development was more sensitive to UVB in the absence of light, suggesting the
involvement of a photo-dependent enzymatic repair during the early stages of
embryonic development. Adding to this, our data suggest that spermatozoa are more
sensitive to UVB than eggs. Financial support: CAPES/CNPq.
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The germ cells emerge from the epiblast and migrate to the gonads, where they become
gonocytes. The gonocytes are the precursors of the spermatogonial stem cells, but little
is known about their differentiation. It is seems that the rigid control of gonocyte
proliferation, quiescence and pluripotent marker expression is crucial for germ cell
development. These parameters were investigated in this study. Rat gonocyte
proliferation and quiescence were analysed during embryonic (15, 17 and 20dpc) and
post-natal (1,3 and 5dpp) gonocyte development. Ki67, cleaved caspase 3 (Casp3),
Retinoblastoma 1 (Rb1), TGFbeta and OCT4 were labelled (CEP: 1483/08). At 15 Casp3
was present in apoptotic cells. At 17dpc Casp3 was observed in the cytoplasm of few
gonocytes. At 20dpc and at 1, 3 and 5dpp all gonocytes were Casp3-positive, suggesting
that this enzyme plays another role than driving apoptosis during gonocyte
development. Ki67 and OCT4 were present in the gonocytes at 15 and 17dpc, but not at
20dpc and in the post-natal gonocytes. Weak Rb1 labelling was detected in the
gonocyte nuclei at 15dpc and 20dpc, but no labelling was observed at 20dpc. In the
post-natal testes some gonocytes showed Rb1 labelling in the nucleus whereas others
were negative. TGFbeta was detected in the cytoplasm of all gonocytes at 1, 3 and 5dpp.
These results suggest that OCT4 downregulation and Casp3, Rb1 and TGFbeta
expression are involved in rat gonocyte quiescence. However, the mechanisms involved
and the relationship among these proteins and transcription factors is to be
investigated. Financial Support: FAPESP/CAPES
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ABC superfamily constitutes the largest integral membrane protein family, exhibiting an
important role in protection against chemical and physical stress. Biological effects of
ultraviolet exposure, especially UVB, have been a concern of several environmental
agencies and subject of many studies. The aim of this work was to investigate the
involvement of ABC proteins on the UVB effects on embryonic development of
Echinometra lucunter sea urchin. Protein functional activity was evaluated using the
specific blockers reversin205 (ABCB1 protein) and MK571 (ABCC1 protein). Animals
were collected at João Pessoa coast (Paraíba/Brazil). Gametes were obtained by KCl
intracoelomic injection. Eggs were treated with reversin205 or MK571 and submitted to
different UVB doses (112.5, 450 and 3600 J/m2). Embryos were incubated in the
presence of white light. Reversin205 blocked embryos progress to the first cleavage:
24% (112.5 J/m2), 21% (450 J/m2) and 27% (3600 J/m2), when compared to untreated
group. Reversin205 also blocked embryos progress to the second cleavage: 25% (112.5
J/m2), 27% (450 J/m2) and 30% (3600 J/m2), when compared to untreated group.
Although MK571 did not block early embryonic development even under the highest
UVB dose, indicating that ABCC1 protein is not involved in UVB protection. These data
suggest the involvement of ABCB1 protein in embryo development protection against
the injurious effects of UVB. Several studies have shown an increase in ceramide levels,
an important sign for apoptosis, after exposure to ultraviolet radiation. Our results
suggest that ABCB1 may be involved in sphingomyelin externalization, a ceramide
precursor. Financial Support: CAPES/CNPq
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Mitochondrial permeability transition pore (MPTP) is induced by mitochondrial inner
membrane potential dissipation and was first described in the late 1970s. The
involvement of MPTP on leading to mitochondrial swelling and to necrotic and
apoptotic cell death has been studied as a therapeutic target, mainly to cardiac diseases.
Few studies report the role of MPTP in gametes and embryonic cells. Our work aimed to
investigate the involvement of MPTP and mitochondrial calcium release in fertilized
eggs of sea urchin Echinometra lucunter. Animals were collected at João Pessoa coast
(Paraíba/Brazil). Eggs were fertilized and treated with the uncoupling agent CCCP in the
presence or absence of cyclosporin A (CSA), an inhibitor of MPTP opening. The
perivitelline space extent was measured by a micrometer ruler under optical
microscopy. Zygote treated with CCCP exhibited a twice perivitelline space when
compared to control group, suggesting that CCCP may be inducing the MPTP opening
and consequent mitochondrial calcium release, once the fertilization envelope
formation is a calcium-dependent event. MPTP involvement was confirmed by the fact
that CSA treated-zygote showed a perivitelline space similar to control group. MPTP
opening in sea urchins embryos was also observed by the mitochondrial potentialsensitive marker DiOC(6)3 assay performed under fluorescence microscopy. Embryos
treated with CCCP exhibited a diffuse staining pattern while CSA treated-zygote showed
a snake-like pattern of staining as control group. Our data suggest that mitochondria
female gametes could act as an internal calcium store during the first steps of sea urchin
embryonic development. Financial Support: CNPq.

ERYTHROID

AND

During pregnancy, glucocorticoids (GCs) are frequently used to accelerate fetal lung
maturation in preterm delivery. Prenatal administration of GCs seems to affect
hematopoietic organs as fetal liver (FL) where intense proliferation and differentiation
of erythroid and megakaryocytic cells is observed. Herein, we examined changes in
erythroblasts from erythroblastic islands (EI) and megakaryocytic cells upon maternal
treatment with GCs. Pregnant female Wistar rats were treated with dexamethasone 21phosphate (Dexa - 100 g/Kg BW/day) or vehicle (control - 0.9% NaCl) from days 13 to
16 of gestation. In the 17th day of pregnancy fetuses were collected and their liver
isolated and processed to light microscopy. Glycol methacrylate embedded sections
were stained with PAS in order to determine the erythroblast and megakaryocytic cell
frequencies as well as maturation degrees. Newborn hematological profile was also
evaluated. In the treated animals, the total cell number of each EI was significantly
reduced, whereas maturation of megakaryocytic cells was increased. On the other hand,
elevated counts of RBCs and nRBCs, along with an increase of hematocrit and
hemoglobin ratio were detected in newborns after maternal dexamethasone treatment.
In addition, the platelet number was dramatically enhanced. These results showed that
maternal dexamethasone treatment from mid- to late-gestation affects erythroid and
megakaryocytic cells of rat fetuses and newborns.
Experimental procedures were approved by institutional Ethics Committee for
Experimental Research (CEP1690/08).
Flávia M. O. Neves scholarship was supported by Coordenação de Aperfeiçoamento de
Pessoal de Nível Superior (CAPES).
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HDAC activity is necessary for the morphogenesis of polarized tissues

N12
CHARACTERIZATION OF ABCB1 AND ABCC1 PROTEINS FUNCTIONAL ACTIVITY DURING
EMBRYONIC DEVELOPMENT OF SEA URCHIN Echinometra lucunter

Carla Barreto, Erika Negreiros, Helena Araujo, Katia Carneiro and Tathyana Lamim

TORREZAN, E.1, LUCENA, C. C. O.1 and MARQUES-SANTOS, L.F.1

It has been shown that during embryonic development of an organism the epigenetic
state of the chromatin plays a key role during the establishment of cell polarity. One
impacting feature regulating the epigenetic state is the level of histone acetylation that
is tight controlled by Histone Deacetylase (HDAC). It acts by removing the acetyl
grouping of the N-terminal tails of histones leading to transcriptional repression.
Previous work from our group have shown that HDAC activity is a key player to establish
large scale asymmetries during embryonic development by controlling the expression of
key asymmetric genes. For this reason we hypothesize that HDAC activity would be also
a key player in establishing small scale asymmetries at the subcellular level.
Subsequently, these subcellular asymmetries would be amplified at the tissue level
giving rise to macroscopic asymmetries that are crucial to the correct embryonic
development.
To investigate this hypothesis we have used the establishment of planar cell polarity
(PCP) during Drosophila melanogaster wing development as a model. To answer these
questions we used a loss and gain of function approach coupled to immunostaining
against core PCP proteins.
Indeed, the misexpression of the Drosophila RPD3 (drpd3) during wing development
lead to significant mis-orientation of the wing tricoma as well as loss of veins or ectopic
veins on the adult wing. In addition, the subcelullar localization of PCP proteins was also
modified when drpd3 was misexpressed.
We conclude that chromatin remodeling plays a key role for the proper morphogenesis
of polarized epithelial tissues.
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ABC transporters constitute the largest family of membrane proteins and act as efflux
pumps. ABCB and ABCC subfamilies have been widely studied because its association
with multidrug resistance phenomenon in tumor cells. Studies about ABC proteins
expression and activity have been focused on somatic cells. The knowledge about its
physiological role in gametes and embryonic cells is still incipient. In the present work
we investigate ABCB1 and ABCC1 proteins activity in Echinometra lucunter sea urchin
embryonic development. Animals were collected at João Pessoa coast (Paraíba-Brazil)
and gametes were obtained by KCl intracoelomic injection. Protein activity
characterization was performed under fluorescence microscopy by the calcein-AM
intracellular accumulation assay in presence or absence of ABCB1 and ABCC1 proteins
modulating agents: reversin205 and MK571, respectively. Both proteins showed
functional activity in all embryonic stages: 2-cell embryo to pluteus larvae. Early
development stages (2-cell embryo to blastula) exhibited a uniform protein distribution
while late stages (gastrula to pluteus larvae) showed a distinct distribution pattern.
ABCB1 protein activity was notably present in gastrointestinal tract cells as ABCC1
protein showed a ubiquitous distribution in advanced stages of development. Our
results suggest that ABC proteins activity homogeneity during first stages may be
related to biochemical protection against external stress. Gastrointestinal ABCB1 activity
during later stages could be essential to embryonic protection from xenobiotics as the
ubiquitous distribution of ABCC1 may be related to endogenous molecules transport.
Additionally, our data show a strong conservation in the pattern of ABC proteins
distribution among evolutionarily distant organisms. Financial Support: CNPq.
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The subcellular distribution of the asymmetric protein Nodal in glial cells plays a key
role during development and physiopathology of the central nervous system
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The study of cell polarity has been intensified over the last years and has gained the
interest of different research groups around the world. In fact, cell polarity has been
demonstrated to be key in different contexts of biology, such as cell division, embryonic
development and during cellular transformation processes related to cancer.
An interesting hypothesis that has been demonstrated in different cellular contexts
proposes that small asymmetries manifested at the cellular level can actually be
amplified by large cellular fields conferring polarity to biological tissues and/or
controlling asymmetric cell division. For instance, the asymmetric distribution of Nodal
during early development plays a key role for stem cell asymmetric division and
maintenance of pluripotency.
Within this context, we are interested in understanding whether the Nodal protein also
plays a role during development, physiology and physiopathology of the central nervous
system. More specifically, we investigate the dynamics of Nodal distribution in glial cells
and its relationship with cell transformation.
To address this issue we performed immunostaining followed by confocal microscopy
analysis of the Nodal protein subcellular distribution in developing astrocytes and in
glioblastomas.
Through this approach we identified the presence of Nodal protein in these cell lines
and the confocal analysis revealed that the presence of Nodal protein in these cells is
indeed asymmetric. We also identified that the asymmetric allocation of Nodal is highly
dynamic and depends on the cell cycle, indicating that Nodal plays an important role
during both development and physiopathology of the central nervous system.
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RGMa expression pattern in skeletal muscle cells is similar to myosins
Repulsive guidance molecule, member A (RGMa) expression pattern in skeletal muscle
cells is similar to myosin high chain proteins
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Repulsive guidance molecules (RGMs) constitute a family of axon guidance proteins,
comprised in vertebrates by RGMa, RGMb, RGMc and RGMd. RGMa is expressed in the
central nervous system, where it was associated with neural tube closure,
differentiation, and survival of neurons. RGMa was also associated as a molecule
inhibitory of growth and regeneration of neurons after injury of the central nervous
system. Recent reports suggest that RGMs have additional functions in other tissues.
Here, we investigated the presence of RGMa in mouse skeletal muscle cells. Based on
information from GenBank NCBI, four isoforms of RGMa were identified in the Mus
musculus transcriptome (from brain, cerebellum, mammary gland, and embryo tissues).
Oligonucleotides were synthesized to allow specific amplification of these four isoforms
in samples of skeletal muscle (Tibialis anterior and Gastrocnemius) from Swiss mice
(ethical approval 18/2011). We successfully amplified transcripts from cerebellar and
embryonic isoforms from mouse skeletal muscle cDNA. Amplified products were cloned
and sequenced. After vascular perfusion and fixation (methanol/DMSO) of five adult
mouse skeletal muscles, immunohistochemistry was performed to localize RGMa
proteins inside skeletal muscle cells. Immunoexpression results corroborated our RTPCR data, showing that skeletal muscle cells are capable of synthesizing RGMa proteins,
in an expression pattern similar to myosin heavy chain proteins (antibody MF20). Our
results suggested a potential role for RGMa in skeletal muscle cells.

222

N14
Effects of taurine supplementation on arterial pressure and the neuronal number of
brain stem in the offspring of female rats subjected to protein restriction during
pregnancy.
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The protein restriction during pregnancy restricts intrauterine growth and is associated
with the pathogenesis of hypertension in adulthood. This study evaluated the effect of
protein restriction, supplemented with taurine, during pregnancy on arterial pressure
and the number of neurons, found in the brain stem (BS) of males at 12 days and 16
weeks of age. Eighteen pregnant Wistar rats were divided into three groups, following
the diet: normal-protein (NP 17% casein, n=6), protein-restricted diets (LP 6% casein,
n=6) and protein-restricted with taurine suplementation (LPT 6% casein + 2,5% taurine).
Blood pressure was measured by tail plethysmography. For neuron counting was used
isotropic fractionation technique. The study was approved by Committee for Ethics in
Animal Research (CEEA/UNICAMP). The pressure of LP increased significantly up to 16
weeks of age when compared to NP. In the LPT group, it was observed that the pressure
had a significant drop when compared to LP. The weight (g/100 g of animal) 12 days of
BS is significantly lower in LP compared to LPT and no differences for NP. There was no
difference between groups of animals of 16 weeks. The number of neurons (nr/g BS) of
animals of 12 days is significantly lower in the LP and NP and no difference for LPT.
There was no difference between groups of animals of 16 weeks. The total number of
neurons in the BS of animals of 12 days was higher. Supplementation with taurine
minimizes pathophysiological effects of the low-protein diet during pregnancy.
Supported by PROEX-CAPES.
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Characterization of the pattern of BhC4-1-lacZ expression in Drosophila lines
transformed with mutant versions of the BhC4-1 ring gland enhancer
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DACTB, FCFRP-USP. Avenida do Café, sem número, Monte Alegre, Ribeirão Preto – SP,
14040-903.
Presenting and corresponding author: IMA Furtado; ivana.frtd@gmail.com;
(16)36024724.
The BhC4-1 gene of the sciarid B. hygida is expressed in a developmentally regulated
manner in the salivary gland of late larvae. Studies in transgenic Drosophila identified
both a salivary gland (-186/-58) and a ring gland (-253-187) enhancer in the BhC4-1
promoter. In lines transformed with a (-253-187)-lacZ construct, reporter gene
expression is initially detected in the ring gland of late embryos and continues to be
detected in this organ until the end of the prepupal stage. We generated transgenic
lines transformed with five different constructs (MUT 1-5) containing each a distinct 10
bp cluster of mutations in the (-253-187) fragment. In lines of the MUT 1 and MUT 2
series, BhC4-1-lacZ expression, detected through a beta-galactosidase activity assay, is
initially verified in the ring gland of late embryos and is detected in this organ in L1, L3
and during the prepupal stage. In the MUT 1 series, in situ hybridization experiments
revealed BhC4-1-lacZ mRNA expression in the ring gland of late embryos. In the MUT 3
series beta-galactosidase activity is detected in late embryos and L1. In contrast, in L3
and prepupae we did not detect beta-galactosidase activity in the majority of the
assayed animals, indicating that the mutations inserted into the MUT 3 construct
interfere with the pattern of BhC4-1-lacZ expression in the ring gland at the onset of
metamorphosis. Together these results further extend the characterization of the BhC41 ring enhancer.
The authors declare that they have no competing interests.
Financial support: FAPESP, CNPq and PRP-USP.
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MORPHOLOGICAL ASSESSMENT OF THE HEART OF THE MOSQUITO Aedes aegypti
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RaTART retrotransposon interfering in the larval development of Rhynchosciara
americana
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The heart of mosquitoes consists of a mid-dorsal vessel that extends along the whole
length of their abdomen and is responsible for pumping the haemolymph. However, the
morphology of the heart in this group of insects is still unexplored. This study aimed to
investigate the morphological changes of the heart of Aedes aegypti during the postembryonic development (including larvae [L4] and pupa and adult females) through
using a combination of light, confocal and scanning and transmission electron
microscopies. In all stages the heart is a tubular-shaped organ, consisting of striated
muscles in helical arrangement with alary fibers and pericardial cells associated. Alary
fibers are polinucleated, while pericardial cells are binucleated. Alary fibers occur in
pairs and form branches that include pericardial cells and anastomose above heart
surface, and these branches are more developed in adults. The heart ventral surface of
the L4 is wrinkled, while in adults it has longitudinal depressions. The cell membrane of
the cardiac muscle has invaginations forming the T-tubules and their cytoplasm is
almost entirely filled by sarcomeres delimited by high electron-dense Z-lines, while
mitochondria are located mainly in the cell periphery. Pericardial cells are rounded and
have a heterogeneous cytoplasm, with electron-dense structures resembling lysosomes
that are more abundant and prominent in pupae. In these cells vacuoles with
heterogeneous content and several cell membrane invaginations are observed in all
developmental stages. These new data contribute to our understanding of A. aegypti
heart and to an improved general understanding of mosquito circulatory system.
Financial support: Fapemig.
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It has been shown that the Dpp/BMP pathway has a great importance on Dorsal-ventral
(DV) patterning of the Drosophila melanogaster embryo, displaying both maternal and
zygotic functions. Embryos with the maternal Dpp/BMP pathway blocked have elevated
mRNA levels for Calpain A and Casein Kinase II. Since at these stages gene transcription
is mostly silent we asked whether differences in RNA levels would be due to regulation
through post-transcriptional processes that regulate stability/decay of maternal mRNAs.
We initially chose to investigate the RNA levels for key components of the regulatory
post-transcriptional machinery in the early embryo, namely: smaug, pan gu and hsp83.
During these syncitial blastoderm stages the Drosophila embryo undergoes rapid
nuclear divisions, where the correct timing is correlated with timing of maternal and
zygotic degradation pathways. Furthermore, embryos in which the maternal Dpp/BMP
pathway has been blocked were mitotically delayed; suggesting that cell cycle
regulators, such as cyclins and their kinases (cdk) could also be target of Dpp regulation.
However, RNA levels for neither the RNA decay regulatory machinery nor components
of the cell cycle are altered by the Dpp/BMP pathway. In order to rule out an effect of
Dpp on either pathway by alternative mechanisms that involve the protein products for
these genes, we are performing immunolocalization studies in embryos where signaling
through the maternal Dpp pathway has been blocked. This work is supported by CNPq,
Faperj and INCT-EM.

The insertion of a transposable element (TE) in the genome can be highly deleterious to
the host. However, experimental evidences suggest that TEs contribute to genetic
variability, having a major impact on genome evolution. By the way, there are also an
increasing number of evidences indicating that TEs can be recruited by the host genome
to develop a specific role. The expansion of mobile elements may occur when new
events of transposition are transmitted to subsequent generations through the germ
cells. Indeed, some organisms have evolved mechanisms to regulate the mobilization of
TEs in germ lines.
In the present work we study a retrotransposon, called as RaTART, that probably is the
responsible by telomeric reconstruction in R.americana, as well as by the telomeric
retrotransposable elements TART, Het-A and TAHRE of Drosophila. The chromosomal
localization of the RaTART showed a labeling predominant on chromosome ends,
indicating possibly the first TE described in R.americana with a defined role in
chromosome structure. Most interesting, the silencing of this retrotransposon by RNA
interference (RNAi) resulted in reduced transcript levels and in accelerated larval
development. In this moment, some additional experiments are being done to show the
involvement of RNAi machinery in controlling of abundance of transcripts of the RaTART
retrotransposon telomeric of R.americana. Thus, these results may open the way for
exploration of the possible relationship between the expression level of RaTART
retrotransposon, the control of developmental timing and the dynamics of telomere
length.

N20
DNA Damage Signaling and Repair Pathways in Ocular Organogenesis
Genome stability is required for the faithful transmission of genetic information
between generations. Besides DNA high sensitivity to exogenous agents, structural
alterations in DNA that may lead to mutations may be cause by endogenous agents and
as a consequence of cellular physiological events. However, the mechanisms of DNA
repair in vivo are not fully understood.
Here, we studied the roles of specific proteins (Nbs1 and Atm kinase) involved in
identification and signaling DNA double-strand break (DSB) in eye development.
To study in vivo the roles of genes involved in DSB signaling during eye development, we
generated conditional knockout mice lines in which Nbs1, ATM or both genes were
specifically inactivated. The volume adult, postnatal and embryonic eyes were
determined and immunohistochemistry performed to characterize cell proliferation and
death phenotypes.
We found that genetic inactivation of Nbs1 results in ocular hypotrophy (~35%
reduction in eye volume). Impairment of eye growth at the ninth day of development
was worst (~55%) if both Nbs1 and ATM are inactivated. Analysis of cell proliferation
during embryonic development (E15.5 and E17.5) showed a slight increase of BrdU + cells
in retina, what may indicate a higher proportion of proliferative cells in the S-phase of
the cell cycle.
Our results demonstrate that Nbs1 and ATM are crucial for proper eye development. In
addition, the data indicate that Nbs1 and ATM may signal DNA damage through
different pathways, what is different than previously demonstrated in the literature.
Nbs1-deficiency seems to regulate on retinal progenitor cell proliferation during
embryonic development.
Ethical Approval: This study was approved by CEUA-UFRJ
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Calomys callosus are rodents which have longevity and reproductive features suitable
for use in laboratory, in addition to being an excellent biological model to study various
diseases. But there is no information about the structure of the prostate complex in this
animal nor about its hormonal modulation. The aim of this study was to describe
prostate structure, with emphasis on epithelial and stromal compartments. Ten adult
Calomys callosus 5 months old were sacrificed, prostate lobes were analyzed for general
morphology, morphometrical-stereological studies and immunohistochemistry for
androgen receptor (AR). Enzymatic digestion technique was performed for anatomical
investigation of the lobes and duct system. The Calomys prostatic complex is organized
into three pairs of distinct lobes (dorsal, lateral and ventral, based on the association to
the urethra), with a totally different pattern of ductal branching and histological
organization between them, which was confirmed by morphological and morphometricstereological analysis. The dorsal lobe showed collunar epithelium with folding in all
extension, the muscular stroma around the acini is greater and the luminal area is
smaller compared to other lobes. The ventral and lateral lobes exhibited acini formed by
reduced epithelial height without foldings, showing extensive luminal area. AR
presented nuclear localization in epithelial and stromal cells. Moreover, epithelium had
a higher percentage of AR-positive cells in relation to stroma in all lobes. This rodent is a
valuable model to improve the knowledge about morphophysiological and pathological
behavior prostate and can bring new insights about aging process and also for therapies
to prevent prostate cancer.
Ethical approval: protocol number 090/10 CEUA/UFU
Support: PROPP/UFU
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Age-related changes in DNA amounts of neuronal nuclei from mouse brain cortex. Are
neurons polyploid or aneuploid?
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Background Aneuploidy and polyploidy have been described in brain cells from mouse,
rats, and humans. In hepatic tissue, it’s well known that hepatocytes are polyploid, and
that ploidy degrees increase with age. However, attempts to detect age-related changes
in ploidy levels in neural cells have not been conclusive.
Aims Look for evidences of polyploidy and aneuploidy on neurons from mice cortices
and evaluate if such events are influenced by age.
Methods Neuronal nuclei were isolated from brain cortices from young, adult and old
mice, followed by flow cytometry of propidium iodide-stained nuclei and by image
analysis of Feulgen-stained nuclei smeared on histological slides. Comparisons were
made with erythrocyte (diploid control) and hepatocyte (polyploid) nuclei. All
experiments involving animal handling and care were approved by the Institution’s
Committee on Ethics for Animal Experimentation (protocol 085/11).
Results Polyploidy was not observed in cortical neurons irrespective of mice age.
However, there was a slight age-dependent increase in DNA amounts as interpreted by
the increased mean fluorescence values or mean Feulgen-DNA amounts for each age
group.
Conclusion These data strongly indicate that while cortical neurons from mice are not
polyploid, they show evidence of aneuploidy, and it’s possible that the number of
aneuploid cells or the number of chromosomes in each cells increases with age. We
believe this increase in aneuploidy is linked to impaired maintenance of chromosome
structure, which is characteristic of aged cells. (Financial support: CNPq, CAPES, PROPPUFU, FAPEMIG).
*corresponding and presenting author: albertomoraes@icbim.ufu.br, (34) 3218-2240,
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The hematopoietic stem-cells are known to arise from multiple sites during mammals’
development, moving from one place to another until their establishment in bone
marrow. Recently, in vitro studies have demonstrated the hematopoietic potential of
placenta. However, it doesn’t mean that placental hematopoiesis actually occurs in vivo.
In this work, we intend to study the hematopoietic activity of the placenta in Swiss
Webster mice, looking for hematopoietic sites by histological analysis and thereafter
characterizing the cells found by imunohistochemistry. Embryo/placentas from
pregnant females between 9,5 and 11,5 days pos-coitum (dpc) were fixed and
embedded in paraffin for subsequent serial sections of 5 micrometer for histological
and imunohistological analysis. In 10,5 dpc placentas it was possible to see erythroid
cells larger than the other immature erythroid ones seeded by yolk sac. These cells were
more evident in fetal blood vessels of the labyrinth region as far they were apart from
the insertion of the yolk sac vessels. In some areas, such cells did not appear to be
involved by endothelium, suggesting an in situ origin. Trophoblast cells migration into
the maternal and fetal circulation were also observed, and some of these cells seem to
express hemoglobin.
These
results
suggest
that
placenta do
have
hematopoietic potential, and this event occurs during embryonic development similarly
to blood islands along the yolk sac.
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Kon-tiki initiates force-resistant attachment of Drosophila flight muscles to tendons.
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Higher animals built an elaborate muscle-tendon network to perform their daily
movements. Insects use specialised flight muscles that connect at characteristic
positions to epidermal tendons to power fast wing oscillations. Here we study how flight
muscles identify their tendon cell attachment sites and establish a stable connection to
them. Using two-photon in vivo imaging we define distinct phases of flight muscletendon morphogenesis. First; migration – flight muscles form dynamic filopodial
extensions at both ends and grow directly towards their specific tendon targets. Second;
targeting – flight muscles and tendons extensively interdigitate their leading edges and
initiate attachment. Third; attachment maturation – muscle ends become smooth and
stably connected to tendons. Muscles compact in length, while tendons build long
cellular extensions. Laser cutting experiments reveal the generation of mechanical
tension during compaction. Fourth; myofibrillogenesis – following muscle compaction
myofibrillogenesis is initiated and attachment matures further. In a genome-wide
muscle specific RNAi screen we identified a function for the conserved transmembrane
receptor Kon-tiki (Kon) in the second phase, during muscle-tendon targeting. kon knockdown muscles migrate normally and form extensive filopodia towards tendons but fail
to initiate attachment. Consequently, unattached flight muscles round up and display
defective myofibrillogenesis. Kon protein is concentrated at muscle tips during targeting
consistent with its role in tendon recognition. Interestingly, integrins and extracellular
matrix components are largely recruited to muscle tips during attachment maturation
and tension generation, thus after Kon has initiated attachment. Hence, Kon is the initial
selective trigger of muscle-tendon attachment, a prerequisite for all following steps of
muscle-tendon morphogenesis.
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Analysis of FGF-8 in Didelphis albiventris, a promising experimental model for the
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Marsupials have been considered excellent models for ontogenetic studies due to its
short intra-uterine development. The semi-embryonic state of the young marsupial at
birth provides a unique opportunity among mammals for direct observation of
development without a placental barrier and with minimal maternal metabolic
influence. The main part of Didelphis albiventris embryogenesis occurs during the
lactating period, during which the young animal is attached to the mother’s nipple in the
pouch, enabling its free manipulation without surgical intervention. D. albiventris is also
a promising model for comparative studies on odontogenesis because of its complete
dentition. The aim of this study was to generate molecular tools to investigate
odontogenesis in D. albiventris, through analysis of Fibroblast Growth Factor 8 (FGF8)
expression, a well known tooth development factor. D. albiventris embryos were
harvested at birth and total RNA was reverse transcribed in cDNA. Oligonucleotides
were obtained based on Monodelphis domestica FGF8 mRNA sequence. A fragment of
612 bp of the D. albiventris FGF8 was amplified, cloned and sequenced. A similarity of
97% in nucleotide level was observed between Monodelphis and Didelphis FGF8 mRNA
sequences. The complete sequence was registered in the GenBank (EU3441571). To
render the FGF8 data more consistent, in situ hybridization and immunohistochemistry
have been made in sections of the newborn South American opossum, embedded in
paraffin. Preliminary results are positive for FGF8 in several embryonary tissues. Data
from this study may contribute to the implementation of this promising research
experimental model in odontogenesis and Developmental Biology.
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Are Calpains involved in Cactus/IkappaB degradation during muscle formation in
Drosophila melanogaster and chick embryonic muscles?
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NFkappaB family members regulate the expression of fundamental target genes during
development and disease. The activation of NFkappaB requires the phosphorylation and
the degradation of IkappaB inhibitors, resulting in exposure of nuclear localization
sequences and nuclear translocation of NFkappaB. In both vertebrates and
invertebrates, the degradation of IkappaB is controled by a Toll/Interleukin- or signaldependent pathway and a calcium-dependent process involving Casein Kinase and
Calpains, also termed “constitutive” or signal-independent pathway. We have shown
that Calpain A regulates Cactus/IkappaB degradation during Drosophila embryogenesis.
However, the fly Dorsal/NFkappaB protein is also required for muscle formation at a
later stage. In D. melanogaster, dorsal mutants display defects in the insertion of
muscles, while the lack of the Dorsal inhibitor (Cactus) leads to neuromuscular junction
malformations (Cantera, 1999). A function for NFKappaB in Gallus muscles has also been
shown, where NFkappaB depletion decreases cell proliferation. In the same context,
inhibition of m-calpain or μ-calpain prevents myoblast fusion, either by inhibition of cmyc or p38 function. However, as broadly functioning modulator proteases, other
targets of Calpain action are likely to exist. Our goal is to test whether Calpains also
regulate Cactus and IkappaB activity during muscle formation in Drosophila
melanogaster and Gallus gallus respectively. We have used D. melanogaster strains
carrying constructs that enable RNA interference for Calpain coding genes, and directed
its expression in specific muscle subsets of the embryo. A preliminary morphological
analysis revealed a series of muscle defects, such as fission and insertion problems, as a
result of Calpain knockdown. These defects are likely the cause of the decreased
mobility observed in resulting larvae. Conversely, in the chick, the use of the calpain
inhibitor Calpastatin in primary myoblast cultures partially inhibited myoblast fusion.
Additional experiments are under way to test whether levels and activation of the
NFkappaB pathway are altered in response to Calpain inhibition and whether they may
account, at least in part, for the defects observed in muscle formation.
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Differential effects of masticatory deprivation regimes and rehabilitation on the
locomotor and exploratory activities of aged albino Swiss mice.
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Little is known about masticatory deprivation and rehabilitation on the open field
exploratory and locomotor activities in aged mice. To investigate these questions 18
months and 6 months female mice were submitted from 21st post-natal onwards to one
of four diet regimes: continuous soft (SD) or hard (HD) diets, equal periods of hard and
soft diets (HD/SD) or alternate periods of hard, soft and hard diets (HD/SD/HD). Animals
from all groups were individually placed in the center of an open field apparatus divided
in nine squares and left to freely explore it by 5 minutes. It is expected in normal mice
an avoidance of the central square. Locomotor and exploratory patterns were video
recorded and analyzed offline by ANYMAZE software. As compared to rehabilitated
(HD/SD/HD) group where aging decreased significantly ran distance in the periphery, in
the control (HD) or continuously deprived (SD) groups we found no influences of aging
in the locomotor and exploratory activities in this region. In the peripheral arena ran
distances of HD/SD animals were not affected by aging but it was significantly reduced
in rehabilitated (HD/SD/HD) animals. In the central square aging increase significantly
the ran-distance in HD/SD but decreased it in HD/SD/HD. Thus, locomotor activities and
exploration patterns in the periphery and central regions of the open field are
differentially influenced by aging, masticatory deprivation and rehabilitation. Cellular
and molecular changes associated with these selective changes start to be investigated.
Financial support: FAPESPA–nº136/2008 and CNPq–process nº475677/2008-0
Ethical commitee CEPAE-UFPA:BIO004-09.
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Myc proteins are a family of transcription factors that include c-myc, L-myc and N-myc.
These protooncogenes regulate the expression of many target genes through different
mechanisms. Various studies have demonstrated that Myc transcriptions factors may
regulate cell proliferation, growth, differentiation and cell death during development
and adulthood. Misexpression of Myc proteins may lead to tumorigenesis.
Knockout mice for c-myc and N-myc are not viable. Through the use of conditional
knockout, the roles Myc genes in the development of some organs in vivo have been
discovered recently. We recently found that MYC are crucial for retinal and eye
organogenesis and are currently studying the roles of MYC genes in mouse lens
development. In this work, we aim to determine the patterns of MYC expression in
developing mouse lens.
To study the gene expression of N-myc, c-myc and L-myc during lens development, we
extracted RNA from the lens of C57/BL6 mice at different developmental stages (E14.5,
E17.5, P0, P3, P9 and adult), synthesized cDNA and performed real time RT-PCR using
Taqman probes. We found that L-myc and c-myc mRNA expression is 2 to 3 fold higher
in embryonic lens then in postnatal period of development.
These data are consistent with the roles of c-myc and L-myc during in vivo development
of the mouse lens shown by our group. Our findings indicate that MYC expression has a
dynamic pattern during lens development and suggest that c-myc and L-myc may
regulate both cell proliferation and differentiation during embryonic development of
the lens.
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THE ROLE OF MYOSIN VA IN THE NEURITOGENESIS OF DORSAL ROOT GANGLIA TrkAPOSITIVE NEURONS
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Myosin Va (MyoVa) is widely distributed throughout the developing nervous system. It
is expressed in neurites, cell body and growth cone. The globular tail domain (GT) is
responsible for vesicular transport. Inactivation of MyoVa in dorsal root ganglia (DRG)
neurons growth cones of chick embryos, in vitro, decreases the rate of filopodial
extension. In addition, MyoVa mutant mice have severe neurological defects. Here, we
have characterized the expression pattern of MyoVa in vivo and in vitro during TrkApositive cells neuritogenesis at different stages of chick DRG development. At stage
HH30, the majority of TrkA neurons are undergoing neuritogenesis, and at stage HH34,
their cell bodies are concentrated in the dorsomedial region of the DRG. We detected
MyoVa in the HH25 DRG. At this stage, it was present both in cells with and without
neurites. After the start of neuritogenesis, MyoVa expression persists throughout the
process. Moreover, MyoVa is recruited in vitro for the regeneration process and TrkApositive neurons neurites re-emission in the presence of NGF, being expressed in
neurites at different stages of neo-neuritogenesis. We also observed that MyoVa GT
overexpression in DRG cultures maintained with 10 or 100 ng/ml NGF reduced the
number of neurons with long neurites (above four times cell body length) and increased
the number of neurons with short neurites or no neurites. However, no effect was seen
if the transfection occurred after the onset of neuritogenesis. Taken together, these
results suggest that MyoVa is important for the establishment of nociceptor neurites.
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Cellular stress induced by UV-radiation on Macrobrachium olfersi embryos
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Macrobrachium olfersi is a freshwater prawn that inhabits shallow and clear waters,
where the ultraviolet (UV) radiation can easily penetrates. This radiation can cause
harmful cellular effects in adults, larvae and eggs. The aim of this study was to
investigate the cellular stress induced by UV-A and UV-B radiation
on M. olfersi embryos, focusing the protein expression of inducible Hsp70.
Embryos were exposed to UV-A and UV-B radiation, for 60 and 30 min, respectively,
and kept in the dark for 4 days. Non-irradiated embryos were used as controls. Fixed
embryos were embedded in Paraplast® and submitted to immunohistochemistry using
the monoclonal antibody against inducible heat shock protein 70 (Hsp70)
(Abcam). Stereological analysis was performed using M42 test system (Weibel Nº2).The
reactivity of Hsp70 protein was observed only in the UV-irradiated embryos at ages from
E10 to E14. The Hsp70 positive cells were observed mainly in the optic lobes and also in
the abdominal region of the UV-A and UV-B irradiated embryos. The stereological
analysis demonstrated that Hsp70 positive cells were more evident in the UV-A
irradiated embryos (240.65 ± 10; p ≤ 0.0001) than UV-B irradiated embryos (166.74 ±
11; p ≤ 0.0001), when compared to control embryos. Our results showed the potential
effects of the UV-A and UV-B radiation in the embryonic cells, which were able to
express inducible Hsp70 at pre-hatching stages. Additionally, the expression of Hsp70 in
the optic lobes may suggest the occurrence of cellular defense mechanisms, firstly in
cells of the nervous system.

Key Words: Chicken embryo. Dorsal Root Ganglia. Myosin Va. Neuritogenesis. TrkA.
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Morphological and growth analysis of skeletal muscle in Colossoma macropomum
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Knowledge of the morphology of skeletal muscle is important for understanding growth
in livestock species with great zootechnical potential. The Colossoma macropomum,
locally known as tambaqui, is the main native species reared in the Brazilian fish
farming. However, knowledge on the muscle morphology of this species is fragmented
and even absent at the exponential growth phase of the animal. The objective of this
study was evaluating the morphological structure of skeletal muscle fibers and to
correlate the body weight with the diameter of skeletal muscle fiber. Were evaluated 10
animals with different weights at the end of 300 days culture. The fish slaughter
protocol was approved by the Ethics Committee. Muscle samples were obtained from
dorsal region and histological sections were cut at 5 microns thickness and stained with
hematoxylin eosin method. Histological slides were analyzed by using the software
Image-Pro-Plus. The male samples had a difference in the weight gain, but the same was
not observed in the female samples. There was no significant correlation between the
muscle fiber diameter and the body weight. However there was a higher frequency of
muscle fibers with diameter larger than 50 microns in the samples from fish with higher
body weight and the presence of smaller muscle fibers, between 20 and 50 microns, in
the samples from fish with lower body weight. According to the preliminaries results we
can conclude that hyperplasia predominates during the tambaqui muscle growth, as
result, the higher the weight, the higher the muscle fiber frequency.
Financing: CNPq
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Animals and plants present as a first barrier, to resist infection by microorganisms, a
system of innate immune defenses. In insects, large amounts of antimicrobial peptides
(AMPs) are produced. In Bradysia hygida, we characterized a reiterated gene
(BhSGAMP-1) encoding an AMP, with a wide spectrum of antimicrobial activity; it is
regulated during development by 20-OH ecdysone (20E); is expressed exclusively in the
salivary glands, at the molts time; the peptide is secreted into the saliva 1, 2. So, the
larvae of B. hygida are equipped with a preventive system of defense, programmed to
kill pathogens in their vicinity, during the molts. Before the pupal molt, by Northern
blots, transcripts started to be detected at age E7. By RT-PCR and Southern blots, it was
found that the gene is already active at age E3, 20 hours earlier. Injection of 1µl of 20E
solution (400 µM) into larvae at age E1, induces a series of developmental processes 3,
including gene amplification, which are triggered, in normal development, by an
increase in the endogenous concentration of 20E, at the age E3, about 20 hours later.
The same treatment induces, in 15 minutes, BhSGAMP-1 activity, this induction occurs
differentially in the three separated gland regions, being higher in S2. Here we found
that the lowest concentration of 20E, still able to trigger those same events, is 104 µM.
References:
1. Candido-Silva, J.A., Zanarotti, G.M., Gallina, A.P., de Almeida, J.C. (2007).
Developmental regulation of BhSGAMP-1, a gene encoding na antimicrobial peptide in
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The cranial neural crest (CNC) is a transient structure of the vertebrate embryo, which
plays a crucial role in head development. It is an important source of derivatives and
generates tissues, such as bone and cartilage, which encase the developing brain, as
well as, meninges, facial skeleton and pericytes of head vasculatures. Recent findings
show that, early in development, NC cells control morphogenetic activities of brain
organizers and stimulate the growth of prosencephalic alar plate by opposing Bmp
signaling. Our study is to understand how CNC cells mediate distinct morphogenetic
cues to promote brain development. We have focused our interest on the Smad1
molecule, which is expressed early in CNC cells. To test the effects of Smad1 silencing in
CNC cells on brain development, we performed Smad1 loss-of-function by
electroporating in double strand RNAi in early neurula. Following this operation, we
observe the loss of fgf8 expression in ANR and isthmus and of foxg1 in the
telencephalon at E2.5. The long-term effects of smad1 silencing at E4 to E8 consist in
microcephaly and partial holoprosencephaly. We have identified the mediators
produced by the CNC to control foxg1 expression and showed that Bmp and Wnt
antagonists, Noggin, Gremlin, Cerberus and Dkk1 initiate the specification of the
telencephalon. Altogether, we show that CNC cells controls brain patterning by
regulating foxg1 expression through a network of morphogen modulators controlled by
Smad1 activity.
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Effects of homocysteine on mesenchymal cells during limb development of Gallus
domesticus embryos
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High levels of homocysteine (Hcy) induce DNA damages due to non-remethylation of
Hcy to methionine, and also are related to congenital anomalies. The aim of this study
was to investigate whether high levels of Hcy can affect the cell proliferation and
differentiation during limb development. Chicken embryos were treated with 20 µmol
Hcy/50 µL saline at E2 and analyzed at E6. Control embryos were treated with 50 µL
saline (Ethics Committee 254/2009). After treatments, morphological analysis of limbs,
Alcian-blue staining, as well as immunohistochemistry to identify cell proliferation (antiphosphohistone H3) and differentiation (anti- Pax1 and anti- Pax9) of limb mesenchyme
were performed. Stereological procedures to quantify the positive cell density per area
(NA) were used. Anomalous positions of anterior and posterior limbs (11%) were
registered only in Hcy-treated embryos. When we looked for cell proliferation, we
observed that in Hcy-treated embryos the NA of phosphohistone H3 positive cells was
2
2
85.9 ± 18 mm , and in control embryos, NA was 178.7 ±20.8 mm (p ≤ 0.05). Analyses of
Pax1 gene products revealed that Hcy treatment induced a decrease of NA Pax1 positive
2
2
cells in the mesenchyme (27.5 ±14.8 mm ) in comparison to control (144.3 ±37.3 mm ; p
≤ 0.05). Moreover, no differences was observed in the expression of Pax9 gene products
2
between Hcy-treated embryos (357.5 ±54.3 mm ) and control embryos (388.4 ±43.5
2
mm ; p ≥ 0.05). Our data suggests the harmful effect of Hcy on mesenchymal cell
proliferation and differentiation during early chondrogenesis in limb development of the
G. domesticus.
Sponsored by CAPES.
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Saldana-Caboverde A, Kos L (2012). The transcription factors Ets1 and Sox10 interact
during melanocyte development in the mouse embryo.

MYC family genes (N-myc, c-myc and L-myc) regulate cell proliferation, growth and
surviving during development of various organs. N-myc or c-myc knockout animals die in
early stages of development. To understand the role MYC family genes in later
development, animals in which these genes were inactivated in a tissue-specific way
were generated. Our previous studies revealed that N-myc regulates retinal progenitors
proliferation. These findings also suggested functions of MYC genes in the development
of other ocular structures.In this work, we used conditional knockout animals that have
inactivation of MYC genes specifically in the lens, to study their function in development
of this tissue. We observed that lens development is compromised in the absence of
MYC genes, occurring volume reduction of this structure in animals conditional
knockout to c-myc, N-myc, or both, throughout post-natal development (P30, P15 and
P0 stages analyzed). There is also decreasing in the size of whole eye, which is higher in
animals lacking both c-myc and N-myc in the lens. Furthermore, the volumes of retinas
are smaller (65% approximately) only in animals that have inactivation of both c-myc
and N-myc in the lens. These results indicate that ocular development requires the
communication between lens and others structures to proceed normally. Our results
suggest that c-myc and N-myc have non-redundant functions in lens growth. We aim to
investigate the cellular and molecular basis of MYC family genes action on lens
development.
Financial Support: CNPQ, FAPERJ, PIBIC-UFRJ, IRRF
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Melanocytes, the pigment-producing cells, arise from the neural crest (NC) during
development. The deletion of the transcription factor Ets1 causes hypopigmentation in
mice but its function in melanocyte development is unknown. Ets1 is expressed in
various developing organs and tissues, including the NC. We aim to establish the
temporal requirement and role of Ets1 in melanocyte development. Embryos from
crosses between Ets1+/- and Dct-LacZ transgenic mice, in which LacZ expression is driven
to melanoblasts, were stained between embryonic days (E)11.5-15.5. Ets1-/- embryos
have fewer melanoblasts compared to Ets1+/- and Ets1+/+ littermates. However, cell
survival and proliferation assays suggest that Ets1 deletion does not result in increased
melanoblast cell death or decreased proliferation at E11.5. To determine if Ets1
interacts with the melanocyte-specific transcription factor Sox10, Ets1+/- mice were
crossed to Sox10+/LacZ mice, in which LacZ was inserted in the Sox10 locus, and the
hypopigmentation phenotypes of the progeny were compared. The area of
hypopigmentation of Ets1+/-::Sox10+/LacZ mice was significantly greater than the sum of
the areas of hypopigmentation of Ets1+/- and Sox10+/LacZ mice. The incidence of
hypopigmentation in Ets1+/-::Sox10+/LacZ mice was also significantly higher than that of
Ets1+/- and Sox10+/LacZ mice Additionally, Sox10 expression, examined via LacZ staining,
was found to be reduced at E12.5 in 50% of Ets1-/- embryos compared to Ets1+/+
littermates. Our results suggest that Ets1 is required for melanocyte development on or
before E11.5 but does not regulate melanoblast survival or proliferation at this age.
Furthermore, Ets1 interacts synergistically with Sox10 and regulates its expression
embryonically.
Presenting and corresponding author: Lidia Kos, Department of Biological Sciences,
Florida International University, Miami, FL 33199, USA. kosl@fiu.edu
This work was funded by BRI/NIH summer research award and a RISE/MBRS/NIH predoctoral fellowship to A.S-C.
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Membrane metalloproteinase 1 (MT1-MMP) expression in the development of the
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Background: There are different molecules involved in the differentiation of rat
intestinal epithelium however there are little studies about the role of
metaloproteinases in this process.
Aims: This study analyzed the expression of the MT1-MMP in the rat small intestine in
the intrauterine life on 13th, 15th, 17th and 19th day but also in the birth, on 3th, 10th,
17th and 25th day. The samples were dehydrated and embedded in paraffin. Sections of
5µm were submitted to immunohistochemistry using the monoclonal anti-MT1-MMP
(1:500-Millipore) and diaminobenzidine (DAB-Sigma Aldrich). Afterward all sections
were counterstained with hematoxylin and the images were digitalized for analyses.
This research was approved by CEUA - UEPG 10/2010. Results: The MT1-MMP was not
detected on 13th and 15th days. On days 17th, 18th and 19th, when spaces (lumen)
between the epithelial cells are observed which contributes for the villus differentiation,
the expression of MT1-MMP was detected in the membrane surface of cells which
surrounded the lumen recently formed. After birth, the MT1-MMP expression was
present in the villi and in the conective tissues until the 10th day. On days 17th and
25th after birth, the MT1-MMP expression was weakly observed along of the villi cells
but in some of them it was strongly marked at the villi top. Conclusion: The MT1-MMP
expression is related during the morphogenesis of the intestinal epithelium of rats
indicating that it plays a role in the establishment and maintenance of the morphology
of this organ during and after the differentiation phase. Financial support: CAPES and
Fundação Araucária
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Ultraviolet B radiation (UVB) affects cell proliferation during early embryonic
development of freshwater prawn Macrobrachium olfersi.
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Cholesterol Synthesis Inhibition in Zebrafish Myogenesis
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Rauh Muller, Evelise Maria Nazari.
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The increase of UVB radiation that reaches the Earth's surface is associated with the
reduction of the ozone layer. In fact, it’s known that high levels of UVB radiation
become stressful for organisms. UVB radiation can penetrate clear shallow aquatic
environments and therefore compromise adults, larvae and embryos of aquatic species.
Freshwater prawn Macrobrachium olfersi is a promising biomonitors, which lives in clear
streams and develop their eggs in an external brood chamber. The aim of this study was
to investigate whether UVB radiation compromise cell proliferation dynamics in M.
olfersi embryos. Ovigerous females with eggs at E2 and E5 stages were submitted to
UVB radiation procedures for 30 minutes, and thus kept for 48 hours under two
conditions: (1) natural photoperiod, (2) in dark. Non-irradiated embryos were used as
control (IBAMA’s permanent approval – 15294/1). After, we analyzed embryos at E4
(naupliar stage) and E7 (post-naupliar stage). Immunohistochemistry with anti-phosphohistone H3 was used to evaluate cell proliferation. Stereological analysis to quantify the
positive cell density per area (NA) was performed. At E4 UVB-irradiated embryos
showed NA phospho-histone positive cells of 16.04 mm2 (±1.75), while the nonirradiated embryos displayed NA of 23.38 mm2 (±3.10; p  0.05). However, at E7 the NA
of phospho-histone positive cells was 46.75 mm2 (±3.06) and 49.50 mm2 (±5.38; p ≥
0.05) for UVB-irradiated and non-irradiated embryos, respectively. These data indicate
that the UVB potentially changes the cell proliferation, mainly on younger embryos, and
may compromise the subsequent morphogenesis and organogenesis events.
Support: CAPES, CNPq 479868/2009-3
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Methylmercury is harmful to developing organisms even at low doses. This study
investigated the influence of methylmercury chloride (ClMeHg) on central nervous
system development of chicken. Embryos at E1 were treated with 0.1 µg ClMeHg/50µL
saline (n = 17), and the control embryos received only 50 µL saline (n = 11) (Ethics
Committee 025620/2009-51). Thus, embryos at E5 stage were measured and
morphologically analyzed, and then fixed in 4% formaldehyde. Trunk region of the
embryos were embedded in paraffin (6 µm) and submitted to immunohistochemistry
using anti-phosphohistone H3. First, we observed a reduction in the body weight of
ClMeHg-treated embryos (30 - 60 mg class), when compared to control embryos (90 120 mg class). ClMeHg-treated embryos and controls were categorized in the 1.6 - 3.0
mm and 3.1 - 4.5 mm classes for midbrain measurements, respectively. For the eye
measurements, ClMeHg-treated embryos and controls were categorized in 1.5 - 2.5 mm
and 3.5 - 4.5 mm classes, respectively. Cell proliferation analyses of the neural tissue
showed that the density of phosphohistone H3 positive cells per area (NA) was 75.1
mm2 (±3.3) in the ClMeHg-treated embryos, while the controls exhibited NA equal to
66.5 mm2 (±4.6; p ≥ 0.05). In the adjacent mesenchymal tissue, ClMeHg-treated embryos
showed NA of 59.3 mm2 (±2.5) and controls of 55.6 mm2 (± 4.1; p ≥ 0.05). These data
suggested that ClMeHg affects the biometry of the embryos, but the dose used in this
study does not seems to affect the cell proliferation.
Support: Capes
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We have been studying zebrafish myogenesis. Previously, we analyzed the distribution
of cytoskeletal, adhesion and extracell matrix components in normal development [1,2].
Using chick culture models, we have shown that cholesterol is involved in proliferation
and differentiation of skeletal muscle cells [3]. Therefore, we used simvastatin, that
inhibits cholesterol synthesis, in embryos at (6 hour) or (11 hour) stages. A doseresponse curve has been stablished, where doses over than 3uM are fatal to the
embryo, and the severity of effects correlate with the drug concentration. Confocal
microscopy using antibodies against markers for the main cellular compartments
showed that intermediate concentrations induce the formation of embryos with shorter
bodies, without the V-shaped chevron septa. The septa is sometimes missing, and the
somites are shorter than normal. We are analyzing different treatment times and
interventions on other components of the cholesterol synthesis pathway. We could
show that cholesterol is directly involved in the simvastatin effects since, when
simultaneous used with simvastatin, it somewhat prevented the phenotype changes.
We have observed the response to mechanical stimulation and cardiac function in
embryos subjected to treatment with simvastatin and/or cholesterol. The
characterization of the consequences of simvastatin are important to understand
myogenesis and the collateral effects of its use as a treatment for cholesterol problems
in humans.
References
[1] M.L. Costa et al, (2002). Mechanisms of Development 116 95–104.
[2] M.L. Costa et al, (2008). Cell Motility and the Cytoskeleton 65: 801-815.
[3] C.S. Mermelstein et al (2005) Cell Tissue Res 319: 289–297.
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The study of the topographical distribution of carbohydrate residues during embryo
development is a way to elucidate its morphogenesis, since proteoglycans drive and
modulate cell movements and structures assembly. The aim of this work is to describe
the distribution of carbohydrate residues in aorta-gonad-mesonephros region, one of
the sites where the hematopoietic cells arise from the aorta endothelium. For this,
Gallus gallus domesticus L. embryos at 20-21 HH stage (3.0 to 3,5 days) were formalinfixed, paraffin-embedded, serially sliced, and stained with Hematoxilin-Eosin, PAS and
PAS Alcian Blue (pH 1,0 and pH 2,5). Some sections were submitted to detection of
carbohydrate residues by the following FITC-labeled lectins: Bandeireae simplicifolia (BS
– Galalfa1-3Gal), Lens culinaris (LCA- Man and/or Glc), Ricinus communis (RCA Galbeta1-3/4GlcNAcbeta1), Abrus precatorius (ABR - Galbeta1-3GalNAc) and Arachis
hypogeae (PNA - Gal). Dorsal aorta endothelium shows hypertrophic cells with presence
of neutrals glycoproteins (+++). The stroma involving dorsal aorta and the notochord
shows low levels of neutrals glycoproteins (+) and low sulfate glycosaminoglycans (+),
together with high presence of hyaluronic acid (+++). The aorta subendothelium region
was positive for LCA (+++), RCA (+++) and BSI (+). The notochord was positive for LCA
(+++) and PNA (+++). The neural tube was positive for all the lectins except ABR. In
conclusion, glycosaminoglycans, specially hyaluronic acid and some carbohydrate
residues (mainly galactoses and mannoses) are present in AGM region and could be
important during this region´s development, including hematopoiesis arising.
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REGULATION BETWEEN WNT AND SHH SIGNALING IN FOREBRAIN DEVELOPMENT
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EMBRYONIC DEVELOPMENT
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The Wnt signaling pathway plays crucial role in vertebrates axis formation. In Xenopus,
the dorsal-ventral axis relies on dorsal stabilization of beta-catenin. After the onset of
zygotic gene transcription, activation of Wnt pathway is important in determining
posterior cell fate, requiring the inhibition on the anterior region, establishing the
anterior-posterior axis. The cholesterol rich membrane microdomains (CRMM) are
regions of the plasma membrane rich in cholesterol and sphingolipids, known as
platforms for cell signaling. Our group has studied the importance of CRMM for proper
development of vertebrate embryos. Our results indicate that the integrity of CRMM is
crucial for proper formation of prechordal-plate, inducing anterior structures in
vertebrate embryos. However, how CRMM participates in the formation of anterior
region is unclear. To evaluate the possible activation of Wnt/beta-catenin by the
disorganisation of the CRMM, TOP-flash RKO cells were treated with Methyl-betacyclodextrin (MbetaCD), a drug that disrupts the CRMM. Cholesterol depletion was not
able to activate the Wnt-responsive luciferase reporter. However, simultaneous
treatment with Wnt3a enriched conditioned medium significantly increased the
luciferase activity in a dose dependent of MbetaCD. Experiments in Xenopus laevis
embryos treated with MbetaCD prior midblastula transition led to a dorsalized
phenotype, suggesting the activation of maternal Wnt signaling by disruption CRMM.
Consistent with these results, cholesterol depletion of LiCl-treated hyperdosalized
embryos rescued trunk and tail generating normal embryos, suggesting that activation
of zygotic pathway may counteract the maternal activation. In a view of these results,
we concluded that disruption of CRMM can positively modulate Wnt signaling pathway.
Funding: CAPES, FAPERJ, CNPq
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On the vertebrate neural tube, the spinal cord dorsal-ventral patterning is established as
a result of the activity of several signaling molecules that provide positional information
to neural progenitor cells. Among these are found Shh, Wnt, Bmp, FGF and Retinoic
acid. Nevertheless it is generally accepted the main influence is exercised by a gradient
of Shh on ventral region antagonized by a gradient of Bmp and Wnt on dorsal region. A
key factor in this relationship is the Gli-3 induction, an intracellular Shh signaling
repressor, by Wnt. Gli-1, in turn, is a Shh activator, and it’s activated by itself. Previous
data has shown that plasma membrane cholesterol depletion and consequently
disorganization of cholesterol-rich membrane microdomain (CRMM) result on the
development of microcephalic embryos. Although we have evidences that the
Wnt/beta-catenin signaling is activated in this situation, it’s not clear yet whether others
pathways as Shh might be also involved. In this work it’s evaluated if the Wnt signaling
activation is responsible by the reduction of Shh in vivo and in vitro activity. Luciferase
assays made with 293 cells, using Shh signaling reporter gene, Gli-lux, indicate that the
increase of Wnt activity leads to a decrease on Shh activation, suggesting a regulation of
Wnt signaling on Shh signaling, which may explain the phenotype of microcephaly
obtained after the cholesterol depletion. We are working with the idea that Wnt is
positively regulated by cholesterol depletion, then, Shh signaling is reduced by increase
on Wnt activity, which induces the expression of Shh inhibitors.
Support: FAPERJ, CNPq and PIBIC-UFRJ.
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The morphology and histochemistry of the liver were investigated in Hemisorubim
platyrhynchos, an important commercial neotropical fish, but it is endangered to
extinction. Liver is one of the largest internal organs in the body and it is important for
metabolism, detoxification and homeostasis. Thus, larvae and adult specimens were
collected to study the normal structure of the liver. Fragments of adult liver and the
hole larvae were fixed in Bouin's solution, embedded in historesin and paraplast, stained
with hematoxylin and eosin, toluidine blue and periodic acid-Schiff (PAS). After hatching,
the liver appears as a cluster of globular cells with central nucleous, between the yolk
sac and the heart. These cells were derivated from foregut and presented rapid
proliferation and formed the hepatocytes cords after differentiation. Three days after
hatching, hepatocytes were PAS-positives, what was indicative of glycogen. Posteriorly,
the gallbladder developed at the left end of the liver. In adult animals, the liver present
two lobes, the right lobe greater than left. There were no formation of hepatic triads
and lobules in the parenchyma. The hepatic cords around the central vein were
surrounded by sinusoids, other cords or bile ductules. The basal nucleus presented an
evident nucleolus. The cytoplasm showed PAS positive granules and lipid vesicles
without staining. It was observed the melano-macrophage centers with a few pigments,
next to blood vessels and bile ducts. These results showed a normal pattern in liver,
important for analyzes of possible changes caused by adverse conditions.
This research was supported by grants from Foundation for Research Support of the
State of São Paulo-FAPESP (nº. 2010/02842-0). The present study was approved by the
Ethical Committee for Research, of the Faculty of Sciences at São Paulo State University
– UNESP, Bauru, SP, Brazil, under protocol nº 1144/46/01/10.
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The BMP family member Decapentaplegic (Dpp) is a morphogen that triggers an
intracellular signaling pathway that is important in many contexts of Drosophila
melanogaster development. This morphogen is regulated in the extracellular space by
Sog (Short gastrulation), a secreted glycoprotein that binds to Dpp, blocking access to its
receptor and regulating its distribution in the extracellular space. The aim of this study is
to investigate mechanisms of extracellular regulation of Sog that in turn regulate Dpp
activity. Our results of a genetic screen revealed that Sog activity is altered when
important genes for the glycosylation pathway are disrupted. fringe connection (frc) was
one of the genes identified in this screen and has a fundamental role in glycosylation
processes, it encodes a protein that transports activated sugars into the lumen of the
organelles where this process occurs. We observed by immunofluorescence assays that
Sog distribution as well as Dpp pathway are disturbed in frc null homozygous flies. Thus,
there is evidence that changes in Sog activity observed in genetic tests with frc is a
consequence of the altered distribution of Sog impacting on the Dpp pathway.
After causing a broad disruption in the glycosylation process, we are now
investigating by specific mutations the importance of the glycosylation sites present
in Sog to the secretion of this molecule and to its effect on Dpp. The issue approached in
this study will enrich our knowledge of morphogen regulation in general, a fundamental
aspect in the control of embryonic and post-embryonic development.
Financial Support: CNPq and CAPES.
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The study of early development of fishes provide knowledge about reproductive
biology, that is important for conservation and cultivation of fish. The objective was to
identify and analyze the morphological events that occur during the early development
of Leporinus obtusidens, by light microscopy and scanning electron microscopy. Samples
of eggs were collected at intervals of 15 minutes since fertilization during two hours,
and after at intervals of one hour until hatching. Samples were fixed in Karnovsky
solution modified and processed for histological and SEM rotine. The embryonic
development of L. obtusidens lasted 15 hours, at temperature of 28ºC and was divided
into: zygote, cleavage, blastula, gastrula, segmentation, incubation and hatching.
Cleavage was characterized by a series of mitotic divisions on the active cytoplasm
(meroblastic cleavages) that resulted in 64 blastomeres. After each cleavage the
blastomeres decrease in size. In the blastula, was observed the beginning of the
formation of the yolk syncyctial layer, characterized by a cytoplasm with several nuclei,
containing yolk globules within the cytoplasm. The morphogenetic movements occurred
during the gastrula. Segmentation was characterized by the formation of somites,
notochord, neural tube, undifferentiated intestine, otic and optic vesicles. In incubation
stage, embryos present more than 30 somites and vigorous movements of swimming.
After hatching, eleuteroembryos presents no pigmentation, mouth is closed and nostrils
have a ciliated epithelium. Thus after hatching the eleuteroembryos use the reminiscent
yolk for nutrition, and probably the ciliated cells for sensorial perception.
This research was supported by grants from National Counsel of Technological and
Scientific Development - CNPq. The present study was approved by the Ethical
Committee for Research, of the Faculty of Sciences at São Paulo State University –
UNESP, Bauru, SP, Brazil, under protocol nº 1235/46/01/12.
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Homocysteine causes disruptions on spinal cord morphology and changes the
expression of the Pax 1/9 and Sox 9 gene products in the axial mesenchyme of the
chicken
Neural tube defects (NTD) at spinal level involve disruptions in axial mesenchyme and
these defects are related to the alterations in folic acid (FA) and homocysteine (Hcy)
metabolism. The imbalance between FA and Hcy can disturbs cell proliferation, as well
as the expression of developmental genes and proteins. We evaluated the effects of Hcy
on proliferation, and on Pax 1/9 and Sox 9 gene products expression in mesenchyme.
Eggs were incubated (38°C) and chicken embryos were pretreated at 1st embryonic day
(E1) and treated at E2. The experimental groups were: FA – pretreated with 50 μl saline
and treated with 0.5 μg FA/50 μl saline; Hcy – pretreated with 50 μl saline and treated
with 20 μmol D,L-Hcy/50 μl saline; FA+Hcy – pretreated with 0.5 μg FA/50 μl saline and
treated with 20 μmol D,L-Hcy/50 μl saline. Control embryos were pretreated and
treated with 50 μl saline. At E4 and E6, embryos were anesthetized (4°C) and fixed in
formaldehyde. The mesenchyme was stained with toluidine blue and alcian blue to
analyze the morphology and the chondrification process. Immunohistochemistry was
performed to identify proliferating cells using anti-phospho histone H3 and
differentiation using anti-Pax 1, anti Pax 9 and anti- Sox 9. Hcy treatment caused open
and/or closed NTD, and significantly reduced the cell proliferation and induced a downregulation of Pax 1/9 and Sox 9 gene products in the mesenchyme. Our results are
attempt to understanding the probable correlation of cell proliferation and
differentiation of the axial mesenchyme with the genesis of the spinal NTD.
All experiments were carried out according to the guidelines of our Institution’s Ethics
Committee (CEUA-UFSC), project number 23080.025620/2009-51.
Funding Support: Coordenação de Aperfeiçoamento de Pessoal de Nível Superior –
CAPES
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The triatomine Rhodnius prolixus is one of the most important vectors of Trypanosoma
cruzi, an agent responsible of Chagas disease. The recent release of R. prolixus genome
and transcriptome opens new avenues in the Developmental Biology field. The aim of
our project is to study the cellular and molecular aspects of R. prolixus oogenesis and
embryo development. In this work, we present the functional analysis of Dpp/BMP and
NF-kB/IkB signaling pathways which are responsible for establishing and determining
the dorsal-ventral axis (DV) in the early stages of development of insects. The role of
Dpp/BMP pathway in the establishment of DV axis is very well known in Drosophila
melanogaster. However, recent studies in other insects such as Tribolium castaneum
and Anopheles gambiae have revealed important functional and evolutionary aspects of
these pathways in DV axis establishment. To analyze the Dpp/BMP and NF-kB/IkB
pathways during oogenesis and embryogenesis in R. prolixus, we set up a suitable
protocol that allows embryonic fixation to perform in situ hybridization and
immunostaining procedures. Up to now, we describe the embryonic stages using a
nuclear staining, DAPI. The expression of sog, dpp, toll, cactus and dorsal genes was
analyzed by quantitative real time PCR and western blot. Our results show that these
genes are expressed during oogenesis and embryonic development suggesting
important roles of their activities in these processes.
This work is supported by INCT, CNPq, FAPERJ-Pronex grants.
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Esophagus transports food from buccopharynx to stomach. The fishes present cellular
structures to facilitate food passage and to prevent epithelial injuries. In order to
analyze the development of these structures in H. platyrhynchos, larvae and adults
animals were collected and destined to light and transmission electron microscopy
(TEM) routines. For histology, the samples were fixed in Bouin's solution, embedded in
paraplast and historesin, stained with hematoxylin and eosin, toluidine blue, periodic
acid-Schiff and alcian blue (pH 2,5 or 1,0). Fragments of esophagus of adult animals
were fixed in modified Karnovsky solution, post-fixed in 1% osmium tetroxide and
destined to TEM routine. After hatching, the gut is undifferentiated straight tube. At
second day, esophagus presents epithelial and goblet cells. Goblet cells secrete acid and
neutral mucosubstances, which are important for the first exogenous feeding (acid
mucosubstances protect against pathogens). Posteriorly, club cells developed and
presented protein secretion, which is important for epithelial protection. In adult
animals, the cylindrical epithelium exhibits goblet cells in the apical region that secrete
to the lumen and club cells in basal region that present holocrine secretion. In TEM, club
cells have central nucleus with predominance of decondensed chromatin, a few
perinuclear organelles and plasma membrane with interdigitations. Goblet cells have
basal nucleus, well-developed rough endoplasmic reticulum and many secretion
granules. Apical plasma membrane of epithelial cell presents fingerprint-like
microridges, for accumulate mucosubstances. Esophagus has a well-developed epithelial
protection system that is important to prevent abrasion due to dietary habit and
pathogenic microorganisms.
This research was supported by grants from Foundation for Research Support of the
State of São Paulo-FAPESP (nº. 2010/02842-0). The present study was approved by the
Ethical Committee for Research, of the Faculty of Sciences at São Paulo State University
– UNESP, Bauru, SP, Brazil, under protocol nº 1144/46/01/10.
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During development, the neural crest (NC) cells, derived from the dorsal vertebrate
neural tube, migrate and contribute to different tissues and organs. They give rise to
neurons and glia of the peripheral nervous system and to melanocytes. Cephalic NC, but
not trunk NC (TNC) of amniotes yields mesenchymal tissues, including craniofacial
cartilages and bones, facial dermis, adipocytes and smooth muscle cells. In lower
Vertebrates, however, the TNC generates some mesenchymal tissues, like the dorsal
fins of zebrafish. The ability of the TNC to produce mesenchymal cells was totally lost in
amniotes during evolution? This work is interested in uncovering the mesenchymal
differentiation potential of the quail TNC in vitro, especially into osteoblasts and
adipocytes. Osteogenesis was first characterized by Runx2 expression, the first
transcription factor of the osteoprogenitors. Supplementation with osteogenic and
adipogenic factors led to osteoblast maturation, until bone matrix mineralization, and
differentiation of adipocytes with lipid droplets. The TNC cells also underwent
chondrogenesis, suggesting that these cells are able to perform endochondral and
membranous ossifications. In cloning experiments osteoblasts were generated by 76%
of the TNC progenitors. Moreover, most of the clone-forming cells were multipotent,
endowed with neural and osteogenic potentials. Furthermore, in another culture
condition, adipocytes were found in 37% of the clones, and some contained glial and/or
melanocytes. These results showed that the TNC cells in vitro are able to differentiate
not only into the derivatives found in vivo, but also in mesenchymal phenotypes,
including adipocytes and osteoblasts. Importantly, as cephalic NC cells, mesenchymal
phenotypes differentiated from multipotent progenitors. Thus, a significant
mesenchymal potential is present in the TNC cells of amniotes Vertebrates and can be
disclosed in vitro.
Funding support: CAPES (Brazil), INCA (France), CNRS (France).
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During chicken development, both the external and middle ear comes from the 1st
Branchial Pouch/Cleft and the 2nd Branchial Mesenchyme. The otic placode ectoderm
lies dorsally to the presumptive 2nd BA and invaginates to form the otic vesicle and
ultimately will become the inner ear. Our previous studies have shown a phenotype
characterized by an enlargement and extension of the external ear in chick embryos
related with the grafting of Sonic Hedgehog-secreting cells (QT6-Shh) laying ventrally to
the otocyst. This study aims to characterize the range of these modifications and
determine how an early ectopic expression of Sonic Hedgehog is able to control the ear
development. Focusing the dorsoventral patterning of the Inner ear since this
phenotype cannot be predicted by the current literature. Spheroids were formed using
either QT6-Shh cells or QT6-Control. A single spheroid was grafted in presumptive site of
the 2nd BA during somite-stage 7-10. Embryos had its bone and cartilage stained for
morphological analysis, RNA In situ hybridization for Shh or Dlx5 in whole-mount/tissues
sections for cell localization and molecular expression pattern analysis. Our results
showed consistently at E12,5 an enlarged cochlea and loss of both lateral/posterior
semicircular canals. At E4,5 an enlarged Shh-expressing pharyngeal endoderm, and a
hyperplasic mesenchyme. furthermore, at E4,5 the inner ear modifications were
preceded by a misexpression of Dlx5 in the dorsal-medial otic epithelium. Altogether,
our data has shown a direct role of Shh throughout ear development with a severe
effect on the patterning of dorsal-ventral axis of inner ear.
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The cancer is result of genetics and epigenetics alterations that occur in somatic cells
Gemona. Worldwide gastric cancer is the second cause of death by cancer of the
digestive system. In the northern region of Brazil, State of Pará, the most common cause
of cancer death. According to the classification of Laurén, these tumours are divided in
two main types: diffuse and intestinal. The trefoil factors family includes three peptides,
TFF1, TFF2 and TFF3, and the TFF1 gene expression is restricted to the stomach.
Alterations in the product of the TFF1 gene may be associated to the arising and
development of gastric carcinomas. In our study were used 50 samples of gastric cancer
for DNA extraction. Mutational analysis of exons of the gene TFF1 was performed by
PCR-SSCP, with positive cases confirmed by sequencing. The methylation pattern was
analyzed by the MSP technique. We did not find genetic and epigenetic alterations
statistically significant (p > 0.0001) for the TFF1 gene in the samples analyzed. Our
results corroborate the hypothesis that genetics and epigenetics alterations in the TFF1
gene are rare events in gastric cancer.
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Gastric cancer (GC) is one of the most common malignancies
worldwide. Studies find that cancer arises through genetic and epigenetic changes.
Aberrant methylation of CpG islands acquired in tumor cells in promoter regions is one
method for loss of gene function. The TP53 gene is involved in regulation the control of
cell proliferation pathways cell cycle arrest and apoptosis, which is mutated in many
cancers. To determine the pattern of methylation of the p53 gene in gastric
adenocarcinoma, 66 samples were studied with 20 normal gastric tissue, 26 intestinal
type gastric adenocarcinoma and 20 diffuse-type gastric adenocarcinoma,
by methylation-specific PCR technique. This study was approved by the IRB HCFMRP under number 12479/2004. In 100% of the samples showed a TP53 gene profile is
unmethylated and compared to normal tissue the methylation pattern showed
nostatistically significant difference (P <1.0000). Although a gene frequently altered by
mutations, methylation was not observed in the promoter region studied, suggesting
that these CpG islands have no signaling sequences for transcription factors.
Key words: TP53 gene, Methylation, Gastric cance
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Epithelial Ovarian Carcinoma (EOC) is one of the most aggressive gynecological
malignancies among women and has high levels of mortality due mainly the late
diagnosis at stage III or IV and a poor prognosis with present therapies. An
understanding of EOC molecular pathogenesis could improve the survival rate. Caspase
8 is important gene of death pathway apoptosis-related. This gene is recruited to the
TRAIL-R1 and/or –R2 DISC. The investigation of the intracellular signaling pathways
responsible for TRAIL-receptor-induced apoptosis has important means for the new
targets for cancer treatment. Then, the present study analyzed the Caspase 8
methylation of CpG island in their promoter region in women with benign cyst and
primary and metastatic EOC and normal ovarian. Preserved tissue samples (50–100 mg)
were homogenized in 1 ml TRIzol and DNA was isolated according to the manufacturer’s
protocol. Genomic DNA was modified with sodium bisulfite using the Applied
Biosystems methylSEQr™ Bisulfite Conversion Kit according to the specifications of the
manufacturer. After this, Methylation specific PCR was conducted. This study found
fewer methylated CpG islands in all tissue than others reported. Until now methylation
for at least one allele (hemimethylation) of Caspase 8 was a frequent event in 11.8%
(2/17) normal tissues; 18.2% (2/11) benign tumor and 12,5% (1/9) metastatic EOC
samples. All primary EOC samples were completely unmethylated (13/13). Studies are in
progress to verify methylation detection as critical loci for TRAIL signaling in EOC that
can be potentially used as epigenetic markers.

O4
METHYLATION PROFILE MutLα SUBUNIT OF DNA MISMATCH REPAIR
ARAUJO, R.M.S.; MELO, C.F.; ARRUDA, T.D.; LIMA, E.M..
Gastric cancer is one of the most common cancers in the worldwide population,
resulting in 700,000 deaths per year in the world, with high incidence in Brazil. Studies
suggest that genetic instability and tumor progression may be related to epigenetic
changes that result in the inactivation of gene expression repair by unequal pairing,
MLH1 and PMS2 by DNA methylation. The objective of this study was to evaluate the
methylation pattern of these genes in gastric adenocarcinoma. The study was approved
by CEPHC-FMRP under number 12479/200. We analyzed 66 samples of gastric tissue,
and normal tissue 20, 26 diffuse-type gastric adenocarcinoma of intestinal type and 20
using the technique Methylation Specific PCR (MS-PCR). The result revealed that the
genes MLH1 and PMS2, showed a statistically significant difference, P <0.0458 and P
<0.0072, respectively, when compared to the profile of methylation in normal tissue.
The PMS2 gene was methylated in 30.8% of the samples and MLH1 in 23%, which is
statistically significant (P <0.0072). Given these results, we suggest that the genes under
study are key in the process of tumor progression is directly linked to poor prognosis in
gastric adenocarcinoma. Financial support: FAPESP, CNPq, CAPES.
Keywords: gastric cancer, DNA methylation, MLH1 and PMS2.
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DNA methylation rate and vitamins concentrations in women with recurrent
miscarriages
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Recurrent miscarriages (RM) is a multifactorial disease, defined by the occurrence of at
least 3 spontaneous consecutive abortions, and classified in primary (only abortions)
and secondary (at least one viable fetus). RM could be influenced by impairment in
immune response. Epigenetic changes in genes related to cytokines could lead to
disturbance in fetal tolerance. Folate and cobalamin (Cbl) are source of methyl groups
needed to DNA methylation (DNAmet).
Aim :To access DNAmet in IFNG and SFN genes women with primary RM, secondary RM
and in healthy women with at least 2 viable fetuses without known miscarriages and
compare to folate, Cbl and homocysteine (hcy) concentrations. Methods: Fifty one
women with history of primary RM, 35 women with secondary RM and 91 healthy
women with normal deliveries were included. DNA was extracted of leukocytes and
DNAmet was detected by qMSP after bissulfite conversion. Cbl and folate were
measured by microbiological method and Hcy by HPLC. Results: No difference was
found in DNAmet between groups. DNAmet in IFNG and SFN showed a strong
correlation (pRM: r=0.895 p<0.001; sRM: r=0.883, p<0.001; Control: r=0.805, p<0.001).
IFNG methylation variability was influenced inversely by Cbl in pRM (p=0.046); directly
by Hcy in sRM (p=0.004) and inversely by folate in control (p=0.032). SFN methylation
variability was influenced inversely by Cbl (p=0.018) in pRM and directly by Hcy in sRM
(p=0.007). Conclusion: DNAmet in IFNG and SFN genes is influenced by folate, Cbl and
Hcy levels. Ethical approval by Ethical Committee of Pharmaceutical Sciences
Financing: FAPESP, CNPq
Area: Epigenetics
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The introduction of new drugs like irinotecan has changed significantly the treatment
for metastatic colorectal cancer in recent years. The lower expression of UGT1A1
enzyme, caused by thymine-adenine insertion in the promoter region TATA, has been
associated with adverse effects to irinotecan which ultimately limit their use. Our aims
were to verify the occurrence of polymorphisms in the promoter region of the UGT1A1
gene and associate with the presence of the development of adverse drug irinotecan in
patients with colorectal cancer treated at a cancer center in Santa Cruz do Sul (RS). The
study included 11 patients who were in treatment period with irinotecan. We collected
blood samples for DNA extraction and genotyping of the UGT1A1 gene by PCR-SSCP and
sequencing. Clinical and epidemiological data were also analyzed. The study protocol
was approved by the Ethics Committee of the Santa Cruz do Sul University-UNISC. The
allele frequency of UGT1A1*28 (TA 07/07) in the patients studied was 90,9%. Of these,
80% had some type of adverse accustomed during treatment with irinotecan. Adverse
effects were diarrhea (60%), neutropenia (20%) and thrombocytopenia (20%). The
findings of this study showed a high percentage of the UGT1A1*28 genotype in the
study population that differs from other studies reported in the literature. The incidence
of adverse effects to irinotecan in patients with the UGT1A1*28 genotype suggests that
the analysis of polymorphisms of the UGT1A1 gene is a useful tool to predict the toxicity
of this drug without compromising its effectiveness without.
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Background Nuclear glycoproteins have been extensively identified and characterized. It
has been proposed that many of the age-related dysfunctions observed in neural cells
are associated with different patterns of protein glycosylation inside the nucleus, and
there is evidence that nuclear glycoprotein content increases with age.
Aims In situ identification and localization of nuclear glycoproteins containing glucose,
mannose, and GlcNAc, in neurons isolated from brain cortices from mice with three
different ages.
Methods Brain cortices were dissected from young, adult and old mice, followed by
nuclei purification by ultracentrifugation on sucrose gradients. Purified nuclei were
smeared on histological slides were subjected to in situ staining with concanavalin A
(Con-A) or wheat germ agglutinin (WGA). Animal care and experimentation approved by
CEUA-UFU (085/2011).
Results Con-A binds specifically to glucose/mannose while WGA binds to GlcNAc.
Irrespective of the age, both types of glycoproteins were identified on neuronal nuclei,
being the Con-A positive found mainly on chromocenters and excluded from nucleoli,
and the WGA-positive glycoproteins showing a diffuse nuclear distribution being present
also on nucleoli and chromocenters.
Conclusion The different distribution patterns of Con-A and WGA-positive glycoproteins
are suggestive of their different wholes in nuclear functions. Glucose/mannose richproteins, being concentrated on chromocenters, suggest a function in formation and/or
maintenance of constitutive heterochromatin, while WGA-positive glycoproteins may
have more diverse functions, according to their distribution throughout the entire
nucleus. Biochemical quantification of these proteins is underway to detect possible
age-related changes in their amount.
Financial support: CAPES, CNPq, PROPP-UFU, and FAPEMIG.
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Although its low incidence, cutaneous malignant melanoma has a high ability to
metastasize, and is the deadliest form of skin tumors. In spite of genetic components
related to this disease are well studied, it is necessary to complete the understanding of
contribution of epigenetic changes. Epigenetic changes are potentially reversible, and
therefore are promising targets for future therapeutic intervention. Among the major
epigenetic agents used in anti-cancer therapy are inhibitors of histone
deacetylases. SIRT1, an HDACi, is a protein related to oxidative stress and seems to be
able to recruit epigenetic machinery, including DNA methyltransferases, to sites of
double strand breaks in DNA. Several studies point to aberrant DNA methylation as one
of the main factors leading to malignant transformation. Thus, we propose to evaluate
the possible role of SIRT1 in the establishment of aberrant epigenetic marks associated
with melanocyte malignant transformation induced by sequential cycles of anchorage
blockade. Western blot assays revealed an increase in phospho-H2AX after adhesion
blockade, indicating double-stranded breaks, accompanied by increased levels of
Sirt1. Furthermore, immunoprecipitation assays showed interaction between Sirt1 and
Dnmt1 before and after the deadhesion and, interestingly, interaction between Sirt1
and Dnmt3b only during adhesion blockade, suggesting that Sirt1 recruits Dnmt3b to
the local of DNA damage during the stressful condition. We also verified that during
deadhesion, the amount of Sirt1 in the cell nucleus appeared slightly higher compared
to adhered cells and, moreover, during the malignant transformation, Sirt1 appears to
translocate to the nucleus. Financial support: FAPESP.
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Background: Epigenetic modifications occur in different pathologies, as cancer. Gammasynuclein (sncg) is a neuronal protein which overexpression due epigenetic alterations is
involved in different types of invasive and metastatic cancers. However, sncg has not
been studied in melanoma, an invasive and deadly skin cancer. Aims: To study the role
and regulation of sncg in melanoma progression. Methods: We used a murine model
constituted by a non-tumorigenic melanocyte lineage, melan-a; pre-malignant
melanocytes, 4C; non-metastatic, 4C11-, and metastatic melanoma cell line, 4C11+.
Sncg transcript and protein levels were detected, respectively, by qRT-PCR and Western
Blot/immunofluorescence. Collective cell migration was analyzed by Wound Healing
assay, while individual cell migration, by Boyden Chamber Assay. Invasive capacity was
determined using Matrigel invasion assay. DNA methylation was determined by Sodium
Bisulfite Sequencing. Results: Metastatic 4C11+ melanoma cells present overexpression
of sncg RNA and protein, which correlates with their invasive and collective migration
capacity. Interestingly, non-metastatic 4C11- cells present the ability to migrate
individually, which may be related with epithelium-to-mesenchymal transition.
Demethylating drug (5-Aza-CdR) treatment increased sncg expression in all lineages and
a progressive loss of methylation during the progression of melanoma was observed,
with sncg promoter being substantially demethylated in 4C11+. Human metastatic
melanoma cell lines also express high levels of SNCG compared with normal
melanocytes. Conclusion: High expression of sncg in melanoma cells is epigenetically
regulated and correlates with a migratory and invasive phenotype, and might be
considered as a potential biomarker for melanoma.
Funding support: FAPESP
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Background: Medullary Thyroid Carcinoma (MTC) is caused by activating mutation in
the oncogene RET and, intriguingly, family members in the same generation and
carrying the same RET mutation present different prognosis. WNT5A acts as tumor
suppressor in thyroid carcinomas, hematopoietic cancer, and other carcinomas such as
breast and colorectal cancer, which is frequently silenced by tumor specific-methylation.
Aims: to investigate if a different clinical outcome observed in siblings with MTC bearing
C634R RET mutation could occur by differential hypermethylation of WNT5A, and in
comparison with this methylation profile in MTC (C634W RET mutation) cell line (TT).
Methods: Paraffin-tumor tissue DNA extraction was collected from three patients (A, B
and C) of the same kindred with familial MTC and from TT cells. DNA was treated with
sodium bisulfite, performed BSP-PCR amplification, and submitted to plasmidial
genomic sequencing. Our study was approved by University’s Ethics Committee (CEP
1945/10). Results: Our data demonstrated that familial MTC and TT samples have
shown distinct methylation pattern of WNT5A promoter. We observed a
hypermethylation of WNT5A promoter in one of three patients (sibling C), which was
different from patient B, and it might be correlated with earlier presentation of familial
MTC tumor. Furthermore, we found that WNT5A was mildly methylated in TT cells, and
far less methylated than in the sibling C. Conclusion: WNT/B-Catenin signaling can play a
role in the progression and differentiation of familial MTC by hypermethylation WNT5A
tumor suppressor gene. This new data suggest a combined path of both epigenetic and
genetic alterations in MTC physiopathology.
Financial Support: FAPESP
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BACKGROUND - The Polycystic Ovary Syndrome (PCOS) is the most common androgenic
disorder in women during reproductive life. PCOS may also be accompanied by
metabolic syndrome and recent studies point to leptin as playing a role in disrupting
infertility and in changing the energy balance in obese mice through its action on the
hypothalamus.
OBJECTIVE – To assess the expression of the Polycomb & Trithorax Complexes genes in
brain of mice transplanted with fat tissue from normal mice, in order to better
understand the neuronal mechanisms underlying the reversion of PCOS. METHODS Three B6 V-Lepob/J mouse groups: normal weight, obese and seven-day-treatment
obese had their brain RNA extracted and submitted to an 84 Polycomb & Trithorax
Complexes genes PCR Array plate and MetacoreTM pathways localization. Genomic
profiles obtained were compared to the ones of the normal-weight-mice group.
RESULTS - Differentially expressed genes were 13% and 26% respectively to control and
treatment. Major changes were in genes: Snai1/31; Smarca1/-17; Dnmt3b/4.7; Ezh1/15.
Altered genes were associated to canonical pathways and provided 3 networks related
to epigenetics. CONCLUSIONS – Underlying neuronal changes caused by leptin in obese
mice brain, there is an important role being played by the histone code. Here there is
evidence that leptin drives the chromatin packing to a more condensed pattern.
Upregulation of methyltransferase genes, like Ezh1, favors this thought. In summary the
Polycomb & Trithorax complexes might answer for the silencing of some downregulated
genes in the obese mice brain when exposed to leptin, like Neu4 and Scg2.
Funding support/Ethical approval: CNPq and FAPESP.
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Breast cancer is a leading cause of death worldwide and represents the primary cause of
mortality among women in Brazil. In recent years, it has become clear that aberrant
patterns of gene expression, a key characteristic of many types of cancer is not only
caused by genetic mutations but also involve epigenetic changes. Epigenetic
abnormalities in cancer comprise a multitude of changes, including global loss and
regional gain of DNA methylation and alterations in histones methylation. Misregulation
of methyltransferases has also been associated with cancer aggressiveness. Our
research group is studying the involvement of methyltransferases in cancer biology. We
found a new methyltransferase, SETD4, that is overexpressed in several breast cancer
cell lines by Real Time PCR. The levels of SETD4 expression was also evaluated by
western blot, immunofluorescence, immunocytochemistry and cell fractionation
studies. The SETD4 was observed in nuclear and non-nuclear cell fractions by cell
fractionation followed by western blot. Moreover, the subcellular localization of SETD4
by immunofluorescence confocal microscopy confirmed the wide distribution of SETD4
in the cytosol and nucleus. The same pattern of subcellular localization was also
observed in the transient expression of SETD4. Collectively, these data suggest a
possible methyltransferase activity in cytosolic protein targets.
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Vascular dysfunction in IUGR umbilical vein is accompanied with epigenetic alterations
in eNOS promoter.
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Epigenetic mechanisms such as DNA methylation and histone modifications are involved
in differentiation process of stem cells. Methylation is mainly associated to
transcriptional repression, and histone acetylation is correlated with active chromatin
state. To investigate the effects of these epigenetic mechanisms in adipocyte
differentiation of human adult mesenchymal stem cells isolated from bone marrow
(BM-MSCs) and adipose tissue (ADSCs), we used the chromatin-modifying agents,
trichostatin A (TSA), a histone deacetylases inhibitor, and 5-aza-2’-deoxycytidine
(5azadC), a demethylating agent. MSCs non confluent cultures were treated with 1, 10
or 100µM of 5azadC or with 5, 50 or 500nM of TSA for 2 days before starting
adipogenesis induction. After 14 days, differentiation was quantified by Oil Red O stain
absorbance, and the expression of the adipocyte genes, Pparg2 and Fabp4, was
evaluated by qPCR. We verified that 5azadC and TSA treatments reduced adipogenesis
of BM-MSCs and ADSCs in all concentrations tested. Pparg2 and Fabp4 expression
decreased in BM-MSCs and ADSCs treated with any concentration of 5azadC or with 50
and 500nM of TSA, but there wasn´t significantly variation at 5nM treatments in BMMSCs or in ADSCs cultures. Interestingly, ADSCs response to treatments was more
accentuated in ADSCs than in BM-MSCs, suggesting the existence of a distinct epigenetic
memory according to cell origin. Since epigenetic signature interferes in differentiation,
the use of CTMs in cellular therapies considering the various available sources can be
directed in order to improve process efficiency. Support: CNPq. Oswaldo Cruz
Foundation ethics committee approval number: 419/07.
Keywords: Mesenchymal stem cells, Trichostatin A, 5-aza-2’-deoxycytidine, adipocyte
differentiation, epigenetics.
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Epigenetic events seem to be important to dynamic phenotype switching along
melanocyte malignant transformation
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Melanoma is the most aggressive form of skin cancer and although it is highly curable
when early diagnosed, metastatic melanoma shows the worst prognosis and
chemoresistance. Efforts are made to understand this highly incident disease and,
recently, it has been suggested that aberrant epigenetic events, in specific steps, are as
important to establishment and progression of tumorigenesis as occurrence of genetic
alterations. Based on a murine model of malignant transformation, this study aims to
identify the participation of epigenetic mechanisms in the transformed phenotype
acquisition. This model was established in vitro by submitting non-tumorigenic
melanocytes (melan-a lineage) to sequential cycles of anchorage blockade, proposing
that microenvironment interference lead to intracellular alterations with important
gene expression impact. Our lineages represent distinct phases of melanoma genesis
(melan-a melanocytes, 4C pre-malignant melanocytes, 4C11- non-metastatic and 4C11+
metastatic melanoma cells) with evident morphological differences, mainly in
intermediate stages of progression, suggesting a transient change from epithelial to
mesenchymal phenotype along malignant transformation. The transitory modification
was accompanied by switch in the EMT markers expression, like Snail1, β-catenin, Ecadherin and N-cadherin. In parallel, Chd1, Nanog and Jarid1b are highly expressed in
these intermediate phases, characterizing an open chromatin configuration.
Interestingly, some of these genes expression appear to be controlled by epigenetic
mechanisms, DNA methylation and/or chromatin modification. We hypothesized that
this malignant progression associated with sustained stress and an opened chromatin
would facilitate cells to undergo changes in gene expression which allow cell adaptation
to new environment and all these alterations are orchestrated by epigenetic events.
Supported by FAPESP
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Intrauterine growth restriction (IUGR) is related with increased cardiovascular risk in
adulthood. It is proposed that epigenetic processes in utero actively participate in the
genesis of the endothelial dysfunction associated to this condition. Compelling evidence
show that eNOS and arginase-2 expression relationship plays a key role in vascular
dysfunction. We studied the role of arginase in IUGR endothelial dysfunction, and
whether the altered expression of eNOS and arginase-2 in umbilical vein endothelial
cells (HUVEC) was related with changes in the DNA methylation of their promoters.
Additionally, the role of DNMT1 in the heritability of this epigenetic programming was
evaluated. Methods. Local Ethics Committee approval and patient informed consent
were obtained. In IUGR-umbilical vein (UV), NOS-dependent vasoactive responses in the
presence and absence of BEC (arginase inhibitor) were studied. DNA methylation of
eNOS and arginase promoters were determined by pyrosequencing of bisulfite-treated
genomic DNA samples. Messenger RNA levels for eNOS and arginase-2 were determined
by qPCR in control and following DNMT1 knockdown. Results. In IUGR-UV eNOSdependent relaxation was reduced, being improved by arginase inhibition with BEC. In
IUGR-HUVEC arginase-2 and eNOS mRNA levels were increased and decreased,
respectively. Changes in arginase-2 expression were not associated with altered DNA
methylation patterns, however in the eNOS promoter there were site-specific increases
in the methylation status. Interestingly, DNMT1 knockdown recovered eNOS expression
in IUGR-HUVEC to normal values. Conclusions: Arginase contributes to the vascular
dysfunction in IUGR, but only eNOS expression seems to be epigenetically programmed
in this endothelium under this clinical condition.
Supported by FONDECYT-1120928, CONICYT Anillos ACT-73, AT24100107(Chile).
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Promoter hypermethylation of E-cadherin in astrocytomas
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Background: Astrocytomas contribute significantly to cancer mortality, as less than one
third of patients survive for more than one year after diagnosis. Aberrant methylation of
CpG islands has been associated with transcriptional inactivation of tumor-related genes
in human cancers and may serve as an epigenetic biomarker for both diagnosis and
prognosis of human tumors. In astrocytomas, methylation associated silencing has been
reported in several genes, including CDH1. Aims: To check the methylation profile of
CDH1 in astrocytoma samples from patients of Pará state and correlate them with their
histopathological characteristics. Methods: Samples were collected at Ophir Loyola
Hospital and all procedures were previously approved by the Hospital’s Ethics
Committee. To assess the methylation profile we used the sodium bisulfite modification
followed by DNA sequencing. Results: Our preliminary results showed a
hypermethylated status in 57.14% (12/21) of samples. However, no consistent
relationship was seen between CDH1 gene hypermethylation and histological subtypes.
Likewise, no correlation was observed between methylation status with age or sex,
which could partially explained by our small sample size. Conclusion: The
hypermethylated state of CDH1 in the studied samples is consistent with mostly of
studies, which show that CDH1 protein expression is rare in both tumor and normal
brain tissue. The established concordant methylation profiles of CDH1 gene may provide
useful clues for the epigenetic biomarker selection for novel diagnostic and prognostic
assays of astrocytomas. To confirm our results, our next aim is to increase the sample
size and correlate the obtained methylation status with qRTPCR data.
FINANCIAL SUPPORT: CAPES, CNPq, FAPESPA and UFPA.
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Methylation pattern of miR-124a2 and miR-124a3 in astrocytic tumors
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Background: MicroRNAs (miRNAs) are small non-coding RNAs that regulate gene
expression. They are expressed in a tissue-specific way and are crucial in the
maintenance of many pathways related with tumorigenesis. Recently, several studies
suggest that the expression pattern of some miRNAs is regulated by DNA methylation.
Aims: To investigate the methylation pattern of two miRNAs (miR-124a2 and miR124a3) in astrocytic tumors samples in the population of Pará state, in the North of
Brazil. Methods: The methylation pattern was assessed using the PCR-MSP technique
and the statistical analyses performed in the BioEstat 5.0 software. All procedures were
approved by the involved institutional Ethics Committee. Results: 50% and 36% of our
samples had miR-12a2 and miR-124a3 gene hypermethylation, respectively. No
significant correlations between hypermethylation and tumor grade, as well as patient’s
age and sex were observed. However, even with no statistical significance we noticed
that patients under 60 years-old had a higher risk to develop hypermethylated tumors,
suggesting a lack of association between hypermethylation and age. Our results also
suggest a non-statistically increased risk in the development of higher grades tumors,
especially glioblastoma multiforme in the presence of hypermethylation. Several studies
suggest that genes of the miR-124a family are regulated by DNA methylation in tumors,
such as gastric, leukemia and breast cancer. Although no methylation data is available
for astrocytomas, a down-regulation of miR124a expression is described for
glioblastoma multiforme samples. Conclusion: Even with a small sample size, our results
suggest an involvement of miR-124a DNA hypermethylation on the astrocytoma
pathway. Financial Support: CNPq, CAPES, FAPESPA and UFPA.
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MicroRNAs are involved in mechanisms of gene regulation. In plants, this regulation
occurs, mainly, by cleavage of the messenger RNA target. Previous studies in our lab
have shown that the miR408 is down-regulated in the presence of the pathogens.
Puccinia kuehnii and sp. Acidovorax aveane. Based on this observation, we have used
samples of sugarcane plants infected by these pathogens to study the regulation of
miR408. Putative targets were found by bioinformatics analysis, and the expression
profile of these miR408-targets was verified by qRT-PCR. The studied targets were:
TC121661, TC82660 and TC116149, all of them encoding proteins that bind to copper.
All targets were up-regulated in samples infected by Puccinia and a similar regulation
was observed for plants infected with Acidovorax. These data indicate that the putative
miR408 targets were in fact cleaved in sugarcane plants infected with pathogens.. These
results will be verified by modified 5’ RACE. In addition, we observed other miRNAs that
were up-regulated (159, 395, sof-408-2, 408, 156*, 528, 397 and 398) in sugarcane
plants infected with pathogens. These results are important to understand the
regulation of signaling pathways in sugarcane in the presence of pathogens.
Sponsors: INCT; CAPES; CNPq; FINEP; FAPERJ
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Histological and ultrastructural analysis of the effects of electrical stimulation on
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rats
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The aim of this study was describe the organization of the mature hyaline xyphoid
cartilage stroma during repair in animals treated by electrical current. The study was
approved by Ethical Committee (FHO|UNIARARAS). Male animals with 90 days old were
divided in Control group (CG) and Treated group (TG). Experimental lesion using 3mmpunch was made in anesthetized animals. After 24h, TG animals were daily treated using
electrical continuous current (1 Hz/20 μA) for 5 minutes. Animals were sacrificed after 7,
21 and 35 days of lesion for histological and ultrastructural analysis. The quantitative
results were compared statistically. In CG, the healing tissue had fibrous aspect with
mesenchymal cells infiltrated and permeated by blood vessels. In 35d was observed
basophilic foci of cartilaginous tissue, usually in the periphery. In TG, the repair tissue
had also fibrous aspect, but the collagen network showed a greater number of thicker
fibers in 21d. At 35d was observed a large content of cartilaginous nests. A strong
basophilia was observed in these points. Cell number was significantly higher in TG.
Calcification points were detected in TG-35 days. Elastic fibers were detected on repair
tissue in all samples but none difference were observed. In the ultrastructural analysis,
CG presented condrocyte-like cells in all times, while in TG, were found in 21 and 35d.
No difference was detected in relation to collagen fibrils diameters. Cuprolinic blue
proteoglycan markings was higher in TG after 35 days. Microcurrent treatment seems to
stimulate extracellular matrix components deposition and reorganization. Supported by
FHO|UNIARARAS.
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Background:
Effect of supplementation with fish oil on cutaneous wound healing of stressed mice
was not demonstrated.
Aims:
To evaluate the effects of fish oil supplementation on cutaneous wound healing of
stressed mice.
Methods:
Male mice (n=20) were daily spun at 115 rpm for 15 minutes every hour until
euthanasia. Animals (n=20) were not submitted to stress. Stressed and control animals
were treated with 1.5g/kg of fish oil by gavage and controls received water. Fish oil
supplementation began two days after beginning of stress induction and maintained
daily until euthanasia. Three days after stress induction, a full-thickness excisional lesion
(1x1cm) was performed on mouse dorsum. Wounds were measured and animals (n=10
per group) were killed 14 days after wounding. Lesions were formalin-fixed or frozen.
Sections were stained with hematoxylin-eosin and Sirius red. Hydroxyproline levels were
measured. This study was approved by Ethical Committee for Animal Use of Rural
Federal University of Rio de Janeiro (n°095/2010).
Results:
Wound area was greater in control+fish oil, stress, and stress+fish oil groups than in
control group. Re-epithelialized wound area was smaller in control+fish oil, stress, and
stress+fish oil groups than in control group. Control and control+fish oil groups
presented a more organized collagen scaffold with decreased inflammatory cells density
when compared to stress and stress+fish oil groups. Hydroxyproline levels were smaller
in stress and stress+fish oil groups than in control and control+fish oil groups 14 days
after wounding.
Conclusion:
Fish oil supplementation did not improve stress effects in cutaneous wound healing.
Sources of research support:
CNPq and FAPERJ
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The effects of microcurrent on the repair process in xyphoid cartilage stroma, from
young rats, were analyzed. The study was approved by Ethical Committee
(FHO|UNIARARAS). Thirty male animals, aged 45 days, were divided in Control group
(CG) and Treated group (TG). The animals were anesthetized and a punch (3mm)
experimental lesion was made. After 24h, TG animals were treated daily with
continuous electrical current of low frequency (1 Hz) and low intensity (20 μA) for 5
minutes. Animals were sacrificed at 7, 21 and 35 days after lesion for
histomorphometrical and ultrastructural analysis. The quantitative data were compared
statistically. In CG, the amount of glycosaminoglycans (basophilia) has gradually
increased during the experimental period (7 to 35 days). In TG, new formed cartilage
was observed at 21 days. The analysis of collagen fibers birrefringence showed no
significant differences between groups in all times. None differences were observed in
relation to elastic fibers organization. The content of chondroblastic cells was
significantly higher in TG. No calcification points are detected in all samples.
Ultrastructural analysis of CG and TG showed differences on cell and matrix
characteristics. In CG, condrocyte-like cells were present only in 35d and in TG, these
cells were found in 21 and 35d. No difference was detected between groups and times
on the mean diameters of collagen fibrils. Cuprolinic blue proteoglycan markings was
higher in TG after 21 and 35 days. The use of microcurrent seems to stimulate tecidual
components deposition and positive effects on cartilage tissues. Supported by
FHO|UNIARARAS.
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Ovarian hormones effect on biglycan secretion by decidual cells in vitro
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Background: The blastocyst implantation transforms the endometrial connective tissue
into a new tissue called decidua. Hormones, chemokines and cytokines regulate this
process. E2 and P4 modulate the ECM expression and deposition in the mice
endometrium. The effects of these hormones on the synthesis of byglican on cultivated
decidual cells have been not investigated.
Aims: Analyze the effects of ovarian hormones on the RNAm expression and on the
synthesis of biglycan core protein in decidual cells in culture.
Methods: Uterine horns was collected from Swiss mice on the seventh day of
pseudopregnancy, and decidual cells from the antimesometrial decidual region were
isolated. Cells were cultured for 18 h, then treated with medium supplemented with
estradiol (10 µg of E2) or medroxyprogesterone acetate (0.5 mg of P4), for 24, 48 and 72
h. Control and treated cells were analyzed by qPCR, western blot and
immunofluorescence.
Results: Biglycan RNAm was increased 48h after P4 treatment. After E2 treatment, no
significant increasing of Biglycan RNAm occurs. P4 increased biglycan core protein
synthesis after 48 and 72 h treatment. Differently, the treatment with E2 increases
biglycan core protein synthesis after 24 h which decreases on the following periods.
Immunolabeling for Biglycan showed this protein is localized around the nucleus of the
cells either in control and traded cell cultures. After 24 h the immunoreactive area was
enlarged, disappearing after 72 h.
Conclusion: Both Biglycan gene and protein expression are regulated by estrogen and
progesterone in decidualized cells on a specific manner.
Ethical approval: CEP-ICB: 144/2002
Funding support: CONICYT
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Loxosceles genus has been reported worldwide and in the state of Parana accidents
involving Loxosceles spp. are a public health problem. Clinical symptoms include skin
necrosis with gravitational spreading while systemic manifestations may include renal
failure, hemolysis and thrombocytopenia. The venom contains several toxins like
phospholipases-D, proteases, hyaluronidases and low molecular mass peptides.
Biochemical studies showed hyaluronidase activities at 41 and 43kDa in Loxosceles
intermedia whole venom. Hyaluronidases are enzymes that degrade extracellular matrix
components and may act increasing the spread of other toxins in adjacent tissues of the
inoculation site of venom. Due to this activity, hyaluronidases are popularly known as
“spreading factors”. This work has aimed the cloning, heterologous expression and
activity of hyaluronidase from L. intermedia venom. Using specific techniques it was
possible to obtain the full sequence of this enzyme, which was subcloned into pET-14b.
The expression by E. coli strain BL21(DE3)pLysS (0,1mM of IPTG during 4h at 30°C)
resulted in an expression of this enzyme in inclusion bodies. Purification was performed
under denaturing conditions by washing the inclusion bodies. The recombinant
hyaluronidase was refolded by intensive stirring in a folding buffer and after dialysis
showed direct hydrolytic activity upon hyaluronic acid (in kinetic assay and zymography)
as well as upon chondroitin sulfate. This work presents for the first time an active
recombinant hyaluronidase from spider venom. The recombinant enzyme will
contribute to the understanding of the molecular mechanisms by which brown spider
venom acts and may open possibilities for future biotechnological applications.

P6
Extracellular matrix
Structural and biochemical modifications in tendon fibrocartilage metaplasia of
bullfrogs (Rana catesbeiana) during maturation and aging.
Valdenilson José Zorel1, Laurecir Gomes2; Marcelo Augusto Marretto Esquisatto1.
1
Programa de Pós-graduação em Ciências Biomédicas, Centro Universitário Hermínio
Ometto – UNIARARAS, ARARAS/SP, 13607-339. E-mail zorel@uniararas.br Phone: +55
(19) 3543-1440
2
Depto. de Biologia Estrutural e Funcional – IB, Universidade Estadual de Campinas –
UNICAMP, CAMPINAS/SP, 13083-970

Key words: Brown spider, Loxosceles intermedia, venom, hyaluronidase, hialuronic acid
Supported by: CNPq, CAPES, SETI and Fundação Araucária

The fibrocartilage metaplasia (FM) present in Plantaris Longus tendon (PLT) of bullfrogs
was analyzed in different ages: 7, 90, 180, 540 and 1080 days after metamorphosis. The
FM was studied using histomorphometrical, ultrastructural and biochemical methods.
The quantitative results were compared statistically. The study was approved by Animal
Ethical Committee (FHO|UNIARARAS).The FM from animals with seven and 90 days
presented weak basophilia and cells with fibroblastic phenotype. In other ages, a large
basophilic area was observed and the cell population presented chondrocyte-like
morphology. The collagen fibers form a three-dimensional plot similar to a basketball
hoop in all ages and their thickness seem to increase in older animals. No calcium
deposits were detected in all ages. The cell number increases among seven and 180
days old and reduces in older animals. Ultrastructural analysis showed, in animals with
180 and 540 days old, a large pericellular matrix, rich in proteoglycans. The mean
diameters of collagen fibrils increased from 7 to 180 days and declined to 1080 days.
Sulphate glicosaminoglycans content is more prominent in animals with seven and 90
days old. Hydroxyproline content was higher in older animals. Swelling test
demonstrated that FM transferred from PBS to water presented a significant increase in
wet weight in animals with 180 and 540 days in relation to the others. When they were
soaked in 3% acetic acid, the wet weight was most prominent for the animals with 1080
days. These data confirm a phylogenetically programming for aging in the tendon
fibrocartilage. Supported by FHO|UNIARARAS.
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Postmetamorphosis maturation of articular cartilage from three anatomical sites in
bullfrog (Rana catesbeiana) knee joint: A structural study.
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Structural analysis of the repair process in skin wounds experimentally induced in male
Wistar rats (Rattus norvegicus).
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The structural organization of the three articular cartilage zones in the femur and tibia
from bullfrog with 7, 540 and 1080 days after metamorphosis was investigated. The
cartilage was studied using histomorphometrical, immunohistochemical and
ultrastructural methods. The quantitative results were compared statistically. The study
was approved by Committee for Ethics in Animal Research (IB/UNICAMP). The thickness
and the cellular density diminished in all cartilage zones with the age. The basophilia
showed differences among zones during aging. Only pericellular matrix preserved the
reactivity in older individuals. Collagen fibers birrefringence was more intense in the
ephyfisieal zone and it increased with aging. In the growing zone, the birrefringence was
only detected in ossification regions from older animals. Alizarin red method detected
calcium deposits in growing zones of femur and tibia in 1080 days old animals.
Immunohistochemical reaction to CS-6S was positive in the pericellular and territorial
matrix in all samples. For COL-I it was positive in the superficial zone in all ages and in
ossification zones in older animals. The reactivity for COL-II was intense and distributed
throughout the stromal tissue at all ages. Ultrastructural analysis of the ephifiseal zone
showed that chondrocytes, in younger animals, presented high content in RER, Golgi
apparatus and mithocondria in cytoplasm. During aging, chondrocytes showed a
dramatic change, with the decrease of mitochondira size and number, RER
disintegration and Golgi vacuolization. The bullfrog cartilage structural changes in aging
contribute to the deterioration of the functional aspects of the articular cartilage in old
animals. Supported by PROEX-CAPES.

238

Protein restriction diet on the repair process in the skin wound, induced in adult male
rats, were analyzed. The study was approved by Committee for Ethics in Animal
Research (FHO|UNIARARAS). Thirty animals, aged 25 days, were divided in treated
during 35 days with normal protein diet (17% - NDG) and with restriction protein diet
(6% - RDG). After that, the animals were anesthetized and a punch (8mm) experimental
lesion was made and the NDG and RDG animals were continuously fed with normal and
restrict diet, respectively. Animals were sacrificed at 3, 9 and 15 days after lesion for
histomorphometrical analysis. In each experimental time, were measured in the tissue
repair region: number of inflammatory and fibroblastic cells (N in 10 4 µm2), total
number of vessels (N in 104 µm2), the thickness of the epithelium (μm) and percentage
of birefringence collagen fibers area (%). The quantitative data were compared
statistically. The observations of the strucutural organization of healing tissue, from
both groups, showed similar characteristics. In NDG and RDG, the content of
fibroblastic cells has gradually increased during the experimental period, while the
inflammatory cells number decreased in the same time. However, NDG presented
higher values for fibroblastic cells. None differences were observed in relation to elastic
fibers organization and distribution. The collagen fibers birefringence area showed
significant differences between groups in all times. NDG presented higher percentages.
No difference in the epithelium thickness was observed between groups. The animals
exposed to protein restriction present disturbed wound healing. Supported by
FHO|UNIARARAS.
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Extracellular matrix
Effect of protein restriction diet on the repair process in skin wounds, experimentally
induced, in female Wistar rats (Rattus norvegicus).
Marina Viganó Penteado, Thais Larissa Perotti, José Eduardo Scabora; Marcelo Augusto
Marretto Esquisatto.
Programa de Pós-graduação em Ciências Biomédicas, Centro Universitário Hermínio
Ometto – UNIARARAS, ARARAS/SP, 13607-339 E-mail: marcelosquisatto@uniararas.br .
Phone: +55 (19) 3543-1440.

Extracellular matrix
Effects of microcurrent and InGaP-Laser (670nm) in the repair of experimental wounds
in healthy and alloxan-diabetic rats.

In this study, the effect of protein restriction diet on the repair process in the skin
wound in female rats was analyzed. The study was approved by Committee for Ethics in
Animal Research (FHO|UNIARARAS). Thirty animals, aged 25 days, were divided and fed
during 35 days with normal protein diet (17% - NDG) and with restriction protein diet
(6% - RDG). After that, the animals were anesthetized and a punch (8mm) experimental
lesion was made and the NDG and RDG were continuously fed with normal and restrict
diet, respectively. Animals were sacrificed at 3, 9 and 15 days after lesion for
histomorphometrical analysis: number of inflammatory and fibroblastic cells (N in 104
µm2), total number of vessels (N in 104 µm2), the thickness of the epithelium (μm) and
percentage of birefringence collagen fibers area (%). The data were compared
statistically. The strucutural organization of healing tissue, from both groups, showed
similar characteristics. In NDG and RDG, the content of fibroblastic cells has gradually
increased during the experimental period, while the inflammatory cells number
decreased in the same time. However, NDG presented higher values for fibroblastic
cells. None differences were observed in relation to elastic fibers organization and
distribution. The percentage area occupied by collagen fibers birefringence showed
significant differences between groups in all times. NDG presented higher values. No
difference in the epithelium thickness was observed between the groups. The animals
exposed to protein restriction present disturbed wound healing and no difference in
female response was found. Supported by FHO|UNIARARAS.
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Differential distribution and remodeling of elastic system fibers in the heart of
spontaneously hypertensive rats
Galhardo MS; Veras MM; Veridiano, JM; Ferreira MA; Toledo, OMC; Irigoyen MC; Caldini
EG.
Hypertension contributes greatly to cardiac hypertrophy, which develops through
cardiomyocyte hypertrophy and collagen deposition (mainly types I and III) in the
interstitial matrix. Despite the importance of fibrillar collagen for the mechanical
performance of the tissue, the elasticity provided by elastic elements plays a protective
function acting as a tensile spring during muscular work. Nevertheless there are no
studies on the remodeling of elastic system fibers (ESF) in the heart of hypertensive
patients; therefore this study aimed a description of the distribution of ESF in the
endocardium, epicardium and myocardium of the left ventricle of SHR, Wistar and
Wistar-Kyoto rats. Five rats were used from each lineage, being three months old at
outset. After blood pressure measurements, perfusion and removal of the hearts were
carried out. Fragments of the left ventricles were fixed in glutaraldehyde with tannic
acid to reveal the ESF. Ultrathin sections were analyzed by electron microscopy and
semi-quantitative evaluation of ESF was carried out in different regions of the tissue,
using the following classification: (-) absent, (+) rarely found, (+ +) often found, (+ + +)
found abundantly. As expected, blood pressure was higher in SHR when compared to
normotensive lineages. Our morphological findings indicate lesser quantities of fibers
present in all regions (endocardium, epicardium and myocardium - epimysium,
perimysium and endomysium) of SHR compared to normotensive animals,
demonstrating that high pressure leads to a remodeling of ESF of the ventricular wall,
which may entail lower ventricular compliance. This study received formal ethical
approval (CAPPESQ 023/2010).

Lia Mara Grosso Neves, Rafael Luís Matheus, Maria Esméria Corezola Amaral; Glaucia
Maria Tech dos Santos, Marcelo Augusto Marretto Esquisatto, Fernanda Aparecida
Sampaio Mendonça.
Programa de Pós-graduação em Ciências Biomédicas, Centro Universitário Hermínio
Ometto – UNIARARAS, ARARAS/SP, 13607-339 E-mail: liamara@uniararas.br . Phone:
+55 (19) 3543-1440.
The aim of this study was evaluated the treatment of microcurrent (10μA/3mim/day)
and - InGaPLaser 670nm (4J/cm2/day) on the repair process of experimental skin lesions
in healthy (Hr) and alloxan-diabetic rats (ADr). Ninety-six animals were divided into 8
groups: CS – Hr-control, CD – ADr-control, MCS – Hr treated with microcurrent , MCD ADr treated with microcurrent, LS - Hr treated with laser, LD - ADr treated with laser,
MCLS - Hr in alternate treatment with laser and microcurrent, MCLD - ADr in alternate
treatment with laser and microcurrent. Experimental lesion using 10mm-punch was
made in anesthetized animals. The experimental treatment started after 24h of injury.
Samples from healing tissue were collected after 2, 6, 10 and 14 days of the lesion for
histomorphometrical analysis. The quantitative results were compared statistically. The
study was approved by Committee for Ethics in Animal Research (FHO|UNIARARAS). The
healing tissue from healthy and alloxan-diabetic groups, in all experimental times,
presented similar structural organization. In the six day, MCS and MCLS presented the
higher number of fibroblast cells when compared the other groups. In the LD and MCLD
were detected at six day the lower amount of inflammatory cells when compared with
CD. The higher content of newly formed vessels was observed in the 6 th-day for LS, LD
and MCLD. No differences were observed in the relation to epithelium thickness and the
area occupied by mature collagen fibers. The microcurrent, associated with ASGaAlLaser, promoted differential cellular responses during wound healing in healthy and
alloxan-diabetic animals. Supported by FHO|UNIARARAS.
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BETA-ADRENOCEPTOR BLOCKADE COMPROMISES THE CUTANEOUS WOUND HEALING
OF CHRONIC LESIONS
Thatiana L. Assis de Brito1, Andréa Monte-Alto-Costa1, Bruna Romana-Souza1
(
thati.lu@yahoo.com.br; +55 21 2587 6511)
1
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of Rio de Janeiro, Rio de Janeiro, Brazil.
Background: The role of beta-adrenoceptors in cutaneous wound healing of chronic
lesions is still not investigated.
Aims: To investigate the effect of beta-adrenoceptor blockade in cutaneous wound
healing of chronic lesions.
Methods: Male Swiss mice (n=15 per group) were treated by gavage with 3 or 25 mg/kg
of propranolol (a non-selective beta1- and beta2-adrenoceptor antagonist) dissolved in
water. Propranolol administration was maintained daily until euthanasia. Control
animals were treated with water only. One day after, a full-thickness skin of was pulled
up and placed between a pair of magnet disks. After 16 hours of clamping, the magnets
were released and the compressed area was left uncovered for 8 hours. The
compression-reperfusion cycle was repeated twice. Wounds were weekly measured and
animals were killed 21 days after wounding. Lesions were formalin-fixed, paraffinembedded and sections were stained with hematoxylin-eosin and Sirius red.
Results: Wound area was greater in low-dose and high-dose-propranolol groups than in
control group 3 and 7 days after wounding, while 14 days after wounding wound area
was greater in high-dose-propranolol group only. Re-epithelialized wound area was
smaller in low-dose-propranolol group than in control group 7 days after wounding,
while in high-dose-propranolol group re-epithelialized wound area was smaller 7 and 14
days after wounding. Low-dose and high-dose-propranolol groups presented an
elevated inflammatory cell infiltrate, increased blood vessel density, and a disorganized
collagen scaffold when compared with control group 21 days after wounding.
Conclusion: Beta-1 and beta-2-adrenoceptor blockade delays wound contraction and reepithelialization, reduce collagen fiber organization and increases the inflammatory
response in cutaneous chronic lesions.
Sources of research support:
CNPq and FAPERJ
Conflict of interest:
The authors have no conflict of interest to declare.
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Extracellular matrix
Ultrastructural and biochemical analysis of extracellular matrix in sciatic nerve from
Wistar male rats during maturation and aging.
Haline Ballestero Fêo1; Andréa Aparecida Aro1; Laurecir Gomes1; Marcelo Augusto
Marretto Esquisatto2.
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2
Programa de Pós-graduação em Ciências Biomédicas, Centro Universitário Hermínio
Ometto – UNIARARAS, ARARAS/SP, 13607-339
The extracellular matrix (ECM) organization and composition in sciatic nerve from
Wistar rats with 30, 180 and 730 days old was investigated using ultrastructural and
biochemical methods. The quantitative results were compared statistically. The
ultrastrucutural study revealed an ordered epineurium architecture with concentric
laminae of flattened cells of uniform shape and size, regularly alternating with dense
layers of collagen fibrils. The collagen fibrils in endoneuirum seem to decrease in
content along the aging. Cytochemical analysis for proteoglycans detected a
conspicuous presence these molecules in basal membrane of the Schwann and
perineural cells beyond connective sheaths, on the collagen fibrils. The quantification of
protein in tissue extracts was higher in older animals, while the uronic acid content was
higher in younger individuals. The qualitative analysis by SDS-PAGE showed a protein
population range from 36 to 300 kDa in all ages. In the same time, three proteoglycan
population, corresponding to 60 kDa, 80kDa and 300 kDa were observed in sciatic
extracts of all ages. These molecules seem to be more concentrated in the animals with
730 days old. Zymograms analysis for metalloproteinase-2 (MMP-2) showed differences
among ages. Higher concentrations of MMP-2 isoforms were detected in animals with
180 and 720 days old. Our observations reveal a similar organization of ECM
components in sciatic nerve of young and old animals, but the concentration of the
components change among different ages.
Aging, sciatic nerve, extracellular matrix, MMP, proteoglycans
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Effect of the Aloe vera ointment in the reorganization of the collagen fibers during
tendon healing
A.A. Aro1, B.C. Vidal1, U. Nishan1, 2, M.O. Perez1, R.A.Rodrigues3, M.A. Foglio3, J.E.
Carvalho3, L. Gomes1, E.R. Pimentel1
1
Department of Structural and Functional Biology - Institute of Biology, State University
of
Campinas
UNICAMP,
Campinas-SP,
Brazil,
andreaaro@ig.com.br
2
Department of Morphology and Genetic – UNIFESP, Sao Paulo-SP, Brazil
3
Chemical, Biological and Agricultural Pluridisciplinary Research Center (CPQBA), State
University of Campinas - UNICAMP, Campinas-SP, Brazil
Tendon is composed of highly organized collagen fibers that form a complex
supramolecular structure. After lesions, its organization and composition is not
completely restored, becoming a region with high incidence of recurrent rupture. The
purpose of this study was to analyze the effect of topical application of the A. vera (L.)
Burman f. ointment after partial transection of the calcaneal tendon of rats, considering
its effectiveness in the stimulus of collagen synthesis. The animals were separated into
groups with tendons treated with the A.vera ointment at the site of injury for 7 days,
and excised on the 7th, 14th and 21st days after surgery; control rats received only
vehicle. Polarization microscopy was used for morphological analysis showing that the
entire tendon undergoes a remodeling process, with disorganized collagen fibers by
days 7 and 14 in both groups, and with a higher birefringence in tendons of the planttreated group on 21st day. This result corroborates with the increased MMP-2 activity on
day 21 in plant-treated groups. Lower amounts of type I collagen were showed in
western blots in the plant-treated group on day 14 compared with the control. A higher
concentration of hydroxyproline, which infers the total collagen concentration, was
found in plant-treated tendons on days 7 and 14 compared with their controls. The
present study indicates a beneficial effect of A. vera ointment in the tissue
reorganization in the transected region of the tendon 21 days after injury.
Keywords: tendon, collagen, healing, Aloe vera, morphology.
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Biochemistry and histochemistry of oligochaetas: localization and characterization of
sulfated glycosaminoglycans in the body of the earthworm Eisenia andrei
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Luiz Eurico Nasciutti2, Luiz Claudio Francisco da Silva1,2
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Running title: Distribution of glycosaminoglycans in the earthworm E. andrei
The aim of this study was to characterize the compartmental distribution of sulfated
glycosaminoglycans (S-GAGs), in adults, and their occurrence during the development of
the earthworm Eisenia andrei. S-GAGs were extracted from the body of earthworms to
identify their composition and their times of appearance and disappearance in
embryonic, newborn, juvenile, and adult earthworms [1]. S-GAGs were also analyzed in
earthworm tissue using histochemical metachromatic staining. Purified S-GAGs obtained
from the whole body of adult earthworms were composed of chondroitin sulfate (CS)
and heparan sulfate (HS). The qualitative S-GAG composition in juveniles was similar to
that obtained from adult earthworms. CS was the predominant S-GAG in newborn
earthworms. Metachromatic staining with the cationic dyes dimethylmethylene blue
and toluidine blue was performed to evaluate the distribution of S-GAGs in internal and
external sites of the adult earthworm body. The metachromatic staining showed the
presence of sulfated compounds in both clitellar or post-clitellar body sections,
distributed mainly in the cuticle and in the epidermis epithelial cells and to a lesser
amount in the muscle cells in the integument; a metachromatic reaction was also
observed in the connective tissue of the wall of the intestine. This study provides a
detailed descriptive account of the pattern of S-GAG synthesis during development, and
also a partial characterization of the tissue distribution of these compounds in the body
of earthworms. S-GAGs from earthworm might be useful as biomarker molecules in
ecotoxicological studies involving these animals and contaminated soils.
[1] Amaral et al (2011) Acta Histochem. 113:442-52
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Effect of the Calendula officinalis cream during the inflammatory phase of tendon
healing
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Tendons consist of dense connective tissue formed mainly by a highly organized type I
collagen, proteoglycans, non-collagenous proteins and metalloprotienases (MMPs).
Tendon lesions are a clinical problem due to the formation of a scar at the site of injury,
becoming a region with high incidence of recurrent rupture. The use of plant extracts is
promising in the treatment of healing processes, due to its lower cost compared to
allopathic medicines. Our purpose was to analyze the effect of topical application of
Callendula officinalis cream after partial transection of the calcaneal tendon of rats,
during the peak of inflammatory process. The animals were separated into groups with
tendons treated with the plant cream at the site of injury for 5 days, and excised on the
7th day after injury; control rats received only vehicle. Western blots for type I collagen
showed no differences between the treated and non-treated groups. In the
hydroxyproline dosage, which infers the total collagen content, higher values for the
plant-treated group compared to the vehicle group were observed. No difference for
the amount of the condroitin and dermatan sulphate was detected between the
transected groups. With respect to the concentration of non-collagenous proteins, a
higher value was found in the plant-treated group in relation to the vehicle group.
Considering the MMP-2 and MMP-9 isoforms, no difference was detected between the
transected groups. In conclusion, our results suggest that C. officinalis stimulates the
synthesis of collagen and non-collagenous proteins in the inflammatory phase of the
tendon healing.
Kywords: healing, C. officinalis, lesion, tendon, collagen.
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Biomechanical properties of interpubic tissues during pregnancy and after delivery of
mice C57BL6
SILVA, M. M. M.2; ROSA, V.S.1; CONSONNI, S.R. 1; V. ALVES, LC2; JOAZEIRO, P.P. 1
During mice pregnancy, the pubic symphysis (PS), a fibrocartilaginous joint is gradually
“transformed” in an interpubic ligament (IpL), which insures a safe passage of the fetus
through the birth canal. Soon after birth, this IpL is rapidly remodeled, returning to the
non pregnant morphology by the fifth day postpartum. We studied mechanical strength
and morphology of interpubic tissues from mice C57BL6 during pregnancy and after
birth. For the morphological study we used light microscopy HE and TM. Considering
biomechanics, fresh samples were collected and immediately subjected to tension
loads of gradual speed of 1mm/s using universal testing machine.The force required to
rupture the SP or IpL was decreasing during pregnancy and increasing after D19
(delivery day) when the data are inverted, the breaking strength was increased while
the strain decreased. In morphological studies it became apparent the presense IpL
from being evident on the 12th days pregnancy and when the observed progressive
bone resorption and symphysis cartilage portions and some chondrocytes
dedifferentiation contribute to increase in the transition zones between the
fibrocartilaginous hyaline cartilage cushions. The transition zone cells assumed
elongated aspect similar to fibroblasts in the central region and MEC of similar
composition and orientation to the collagen fibers like typical ligament. The most
abundant cells in this region are similar to the phenotype of fibroblasts elongated
shape. On the 15th of pregnancy ligament cells are arranged with its bigest axis parallel
to the ligament. Ethical approval: 2519-1. Support: SAE – Unicamp.
Mônica Moreira2; Viviane de Souza Rosa1; Sílvio Roberto Consonni1; Bianca Castelucci1;
Paulo Pinto Joazeiro1.
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The follicular thyroid cell line PCCL3 differentially responds to laminin and to
polylaminin, a polymeric form of laminin assembled at acidic pH
Celia Y. Palmero1, Leandro Miranda Alves1, Madalena M. Sant’Ana Barroso1, Elaine C. de
Souza2, Daniel E. Machado1, Antonio Palumbo Junior1, Carlos A. do Nascimento1,
Claudia S. Merlmestein1, Christina M. Takiya2, Denise P. Carvalho2, Camila Hochman
Mendez1, Tatiana Coelho-Sampaio1, Luiz Eurico Nasciutti1
1.
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de Janeiro, Brazil.
2.
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Janeiro, Rio de Janeiro, Brazil.
The extracellular matrix protein laminin forms polymers both in vivo and in vitro.
Acidification of pH leads to the formation of an artificial polymer with biomimetical
properties, named polylaminin (polyLM). Follicle cells in the thyroid are in close contact
with laminin, but their response to this important extracellular signal is still poorly
understood. PCCL3 thyroid follicular cells cultivated on glass, on regular laminin (LM) or
on laminin previously polymerized in acidic pH (polyLM) showed distinct cell
morphologies and propensities to proliferate, as well as differences in the organization
of their actin cytoskeleton. While on polyLM, cells displayed a typical epithelial
morphology and actin fibers radially organized; on LM, they spread irregularly on the
substrate, lost cell contacts and presented thick actin fibers expanded the whole
cytoplasm. Iodide uptake decreased similarly in response to both laminin substrates in
comparison to glass. When we analyzed the NIS expression we observed that on both
LM and polyLM substrates the overall expression of NIS was decreased. The
immunodistribution of NIS showed punctual deposits at the plasma membrane in the
cells cultivated on the glass; on poyLM, NIS was observed mainly in the perinuclear
region, and more diffusely throughout the cytoplasm on LM substrate. Additionally,
polyLM was shown to specifically favor the maintenance of cell polarity in culture. In
conclusion, it was demonstrated that PCCL3 cells can discriminate between LM and
polyLM and that they respond to the latter by better preserving their phenotype
observed in the thyroid tissue.
Financial Support: CNPq, FAPERJ and CAPES
Contact: palquicel@yahoo.com
Tel: (21)-2562-6476
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Collagen glycation to generate skin reconstructed mimicking aged and diabetic skin in
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A reliable skin model, which recapitulates the features of human aged or diabetic skin, is
essential for the clinical and mechanical investigation of human cutaneous wound
healing. We propose a skin reconstructed model with glycated dermal compartment.
The generation of glycation end products (AGEs) on the skin occurs through the nonenzymatic glycation of protein of extracellular matrix, especially collagen. In order to
generate a dermal compartment as in diabetic/aged skin we used commercial collagen
gel, which was submitted to in vitro glycation reaction, and it was compared to one
isolated from diabetic rat tail tendon, monitored by fluorimetry as described by
PAGEON (2007). Fibroblasts, a predominant cell type in the dermis, were treated with
different concentrations of aminoguanidine, a glycation inhibitor of the collagen
crosslink, to evaluate the cytotoxicity. Glycated collagen of diabetic rat is highly viscous
than the control collagen but no differences was observed comparing fluorimetry data
of adult, elderly or diabetic rats. However, glycated collagen showed a 25% increase in
fluorimetry for total AGEs and 20% for pentosidine when compared to control. The
fibroblasts exposed to aminoguanidine from a range of 10 to 25mM has showed no
cytotoxicity. Thus we concluded that the in vitro glycation method was effective
increasing the fluorescence of collagen, which was higher than that found in diabetic or
elderly animals. These preliminary results will contribute to properly assemble the skin
reconstructed with glycated dermis as a platform to evaluate anti-AGE molecules. This
project was supported by CNPq and FAPESP. Ethical approvement:
CEP_HU/USP_943/09-SISNEP-CAAE_0062.0.198.000-9.
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Approximately 80% of the general population experience lower back pain during their
lifetime caused by intervertebral disc (IVD) degeneration associated with a decrease in
extracellular matrix (ECM) molecules. Loss of proteoglycan content is the most
significant alteration, and it may occur due to enhanced expression of ECM degrading
enzymes, such as heparanase. There are two isoforms of heparanase (HPSE1 and
HPSE2). HPSE1 is an endo-beta-glucuronidase that acts specifically upon proteoglycans
heparan sulfate chains, whilst HPSE2 has no enzymatic activity. The objective was to
investigate heparanase isoforms expression in IVD with degenerative process, compared
to samples collected from healthy individuals who suffered accidental fracture and had
no history of back pain. We also evaluated molecules involved with the inflammatory
process, such as inlerleukine-6 (IL-6), cathepsin-B (CatB) and hyaluronic acid (HA) in the
plasma samples. Heparanase isoforms expression was evaluated using
immunohistochemistry and real-time RT-PCR. Specific enzymatic assay and ELISA were
used to quantify CatB, IL-6 and HA (Nascimento et. al., 2011, Pedroso et al., 2009). IVD
degeneration was determined through Magnetic Resonance Imaging (MRI), and
classified according to Pfirrmann’s grade. HPSE1 and HPSE2 expression were increased
in NP (nucleus pulposus) and AF (annulus fibrosus) of the IVD degeneration compared to
the control tissue, suggesting a possible role of such proteins in the intervertebral
degenerative process. IL-6, CatB and HA were also increased in the plasma of patients
with IVD degeneration compared to the healthy individuals, confirming an inflammatory
process involved in the disease.
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IN VITRO EFFECTS OF SILVER NANOPARTICLES ON HUMAN FIBROBLAST
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Evaluation of Fibrillin-1's role in arterial thrombogenesis.
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Platelets proteomic analysis.
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Nanoparticles are used in bioapplications such as therapeutics, antimicrobial agents,
transfection vectors, and fluorescent labels. Despite the rapid progress and acceptance
of nanobiotechnology are still scarce studies of the influence of nanoparticulas on
cellular functions and cell-extracellular matrix interactions. The aim of this study was to
investigate in vitro effects of silver nanoparticles on human fibroblasts. The studies were
performed in vitro with human gingiva fibroblasts. The fibroblasts were treated with the
silver nanoparticles (AgNPs) in concentrations of 0.05, 0.52 or 5.25 ng/ml for 24 hours.
Untreated cells were used as control (License Number 0086.0.314.325-10). The
microscopy analyses revealed alterations in the morphology of fibroblasts after
treatment with AgNPs 5.25 ng/mL, since were observed irregularities in the cytoplasm
and the nucleus of cells indicative of cell death. In addition, reduces viability cell (22%)
were observed after this treatment. By indirect immunofluorescence, observed an
enhancement in laminin and type I collagen deposition in all treatments. However, flow
cytometry demonstrated that treatment with AgNPs 0.52 ng/mL decreased relative cells
numbers that express of the laminin receptor VLA-6 integrin, as well as type I collagen
receptor VLA-2 on the surface of fibroblasts. By contrast, treatment with AgNPs 0.05
ng/mL increased relative cells numbers that express VLA-6. The results suggest that in
vitro AgNPs have dose-dependent cytotoxic effect, was able to positively modulate
deposition of extracellular matrix protein and alter expression of receptor for
extracellular matrix ligands in human fibroblasts.
Financial Support: CNPq and CAPES.

Fibrillin-1 is an important microfibril network component of extracellular matrix.
Microfibrils are present in elastic fiber responsible for resilience and elastic properties
from structures like skin and large vessels. Mutations in Fibrillin-1 gene are associated
with Marfan's Syndrome. Our laboratory has demonstrated that mice containing about
half amount of fibrilin-1 presented a prolonged thrombosis time when compared to
wild-type mice submitted to an arterial thrombosis model. We also showed that
treatment with Losartan re-established the normal time of thrombosis in fibrilin-1
deficient mice. Platelets are important in thrombus formation. When activated, they
release several factors that play important roles at this process. In this context, we
made comparative proteomics analysis from wild type and fibrilin-1 deficient mice
platelets. Besides we treated both group of animals with Losartan and protein extracts
obtained after platelets isolation, were analyzed by Two-dimensional gel
electrophoresis. Gels were stained using Coomassie Brilliant Blue-G and analyzed by
Image Master 2D Platinum 5.0 (Amersham Bioscience). Comparisons have showed
differences up to 40% in spots number between wild type and fibrillin-1 deficient
groups. We compared platelets from Losartan treated mice and these differences were
still present. We conclude that protein expression was altered in Fibrillin-1 deficient
mice and Losartan treatment was able to modify this expression. It remains to be
determined by mass spectrometry what proteins were altered, and their relation to
thrombus formation. This project is in agreement with Ethical Principles for Animals
Research, approved by the institutional Committee for Ethics in Animal Research,
protocol 1774-1.
Financial support: FAPESP, CNPq and FAEPEX-Unicamp
catherine.unicamp@hotmail.com - Departamento de Bioquímica, I.B., Laboratório de
Fibras Elásticas,
Prédio de Genômica e Proteômica, Instituto de Biologia, Universidade Estadual de
Campinas-Unicamp. Cidade Universitária Zeferino Vaz. Rua Monteiro Lobato, 255.
Campinas SP, Brasil. CEP 13083-862.
19-8813-5717
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Novel ALPL genetic alteration affecting the TNAP collagen binding domain is associated
with an odontohypophosphatasia phenotype
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c
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Hypophosphatasia (HPP) is a genetic disease caused by mutations in the ALPL gene,
encoding tissue non-specific alkaline phosphatase (TNAP). Due to the large number of
pathologic mutations (i.e. very strong allelic heterogeneity) and disease manifestations,
a precise genotype-phenotype correlation is difficult to establish. Here, we report the
molecular study of two patients (IRB #065/2005), monozygotic twins, with a clinical
diagnosis of tooth specific HPP, or odonto-HPP. Methods: Screening for ALPL mutation
was performed by direct sequencing and genetic alterations found were validated by
three dimensional (3D) modeling analysis. Results: Two genetic alterations were found
in the probands, including a heterozygous substitution C>T at position 454-nt, leading to
change of arginine 135 to cysteine (R135C), and a novel heterozygous gene deletion of
three-base-pairs in-frame (AAC) at position 1318-1320-nt (c.1318_1320delAAC), leading
to the loss of an asparagine residue at codon 423 (N423del). Clinical identification of
low serum TNAP activity and dental abnormalities in the father supported autosomal
dominant inheritance. 3D alignment of TNAP and mutant protein models demonstrated
that deletion of N423 residue promoted an alteration in protein tertiary structure and
stability, affecting the collagen-biding site (loop 405-435) within the crown domain.
Conclusion: A novel deletion in the ALPL gene was associated with odonto-HPP, and 3D
localization suggested the heterozygous N423del is a pathological genetic alteration
affecting the TNAP collagen binding domain. These results begin to define genotypephenotype associations for odonto-HPP, and identify the collagen-binding site as a
region of potential structural importance for TNAP function in the biomineralization
process. FAPESP/CAPES/CNPq/NIH.
Ethical approval: University of Campinas, Piracicaba Dental School, IRB #065/2005.
Funding support: The present study was supported by the São Paulo State Research
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Improvement of the Higher Level Personnel (CAPES): 02426/09-9, National Council for
Scientific and Technological Development (CNPq): 553386/2008-5. National Institutes of
Health (NIH)/National Institute of Dental and Craniofacial Research (NIDCR) DE15109,
and NIH Fogarty International Research Collaboration Award (FIRCA) grant
5R03TW007590-03. Piracicaba Dental School, University of Campinas:
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IN VITRO EFFECTS OF INSULIN-LIKE GROWTH FACTOR-1 AND CHEMOKINE LIGAND-2
ON ENDOTHELIAL CELLS
Iana Mayane Mendes Nicácio Viana1, Maíra Estanislau Soares de Almeida 2, Maria
Danielma dos Santos Reis 1, Marvin Paulo Lins 1, Silvana Ayres-Martins, 1, Salete
Smaniotto 1.
1
Laboratory of Cell Biology – Institute of Biological Sciences and Health, Federal
University of Alagoas, Maceió, Alagoas, Brazil. 2 Department of Cell and Developmental
Biology, Biomedical Sciences Institute, University of São Paulo, São Paulo, São Paulo,
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The influence of insulin-like growth factor-1 (IGF-1) and chemokine ligand-2 (CCL2) on
vascular function and angiogenesis has been shown in subject of several studies. The
aim of the present study was to investigate in vitro effects of IGF-1 and/or CCL2 on
thymic endothelial cells. We applied the murine thymic endothelial cell line (tEnd.1)
treated with IGF-1(100 ng/mL), CCL2 (10 ng/mL) or IGF-1/CCL2 for 24 hours. Flow
cytometry analysis showed that treatment with IGF-1 did not change the expression of
IGF-1 receptor (IGF-1R) on tEnd.1 cells when compared to untreated cultures, but CCL2
or IGF-1/CCL2 treatments reduced IGF-1R expression. Furthermore, CCL2-treatment
increased expression of CCL2 receptor (CCR2) on tEnd.1 cells. Immunofluorescence
analysis of tEnd.1 cells revealed that IGF-1 or CCL2 increased fibronectin deposition.
However, IGF-1/CCL2 treatment reduced fibronectin deposition as well as the
expression of fibronectin receptor (VLA-5) on tEnd.1 cells. Confocal microscopy revealed
alterations on F-actin cytoskeleton in these cells for all treatments onto fibronectin
coating. In the adhesion assay, tEnd.1 cells treated with IGF-1 increased adhesion to
fibronectin coated-surfaces, but the CCL2 or IGF-1/CCL2 treatments reduced the
adhesion. Finally, cell migration in transwell chambers assessed for 6 hours showed that
IGF-1 or CCL2 treatments stimulated cell migration on fibronectin coated-surface. These
data suggest that IGF-1 or CCL2 stimulate in vitro angiogenic activity of tEnd.1 cell line
on fibronectin matrix protein in an opposed effect of combined IGF-1/CCL2.
Financial support: CAPES, FAPEAL, CNPq.
E-mail: ianamayane@yahoo.com.br
Telephone: 82 88947064

P25
Metaloproteinases, myofibroblasts and Ki-67 evaluation in Keratocystic odontogenic
tumor and follicle pericoronal
Background: Keratocystic odontogenic tumor (KCOT) is a benign neoplasia, with
epithelial origin and slow evolution. It shows infiltrative growing and high recurrence
index after conservative treatment. It can be associated with the naevoid basal cell
carcinoma syndrome (NBCCS).
Aim: The aim of this study was to provide a better understanding about infiltrative
growing of KCOT. This was performed by protein evaluation in proliferative processes of
neoplastic cells and by the interaction between parenchyma and stroma.
Methods: This study was approved to ethical committee at UFSC. The proliferative
activity was evaluated through the nuclear antigen Ki-67. The interaction between
parenchyma and stroma was evaluated by the following: 1) matrix metalloproteinase
production (MMP-1, MMP-2, MMP-9) in the parenchyma and stroma and 2)
myofibroblasts (MF) presence, by the α-smooth-muscle actin expression in the stroma.
All samples were processed by the streptavidin-biotin-peroxidase immunohistochemical
technique and were classified as: G1, 11 cases of isolated KCOT; G2, 12 cases of KCOT
associated with NBCCS, and G3, 6 cases of follicle pericoronal without inflammation
(control group). The reaction analysis and quantification was performed with the
softwareNIH ImageJ. Markers between the study groups were compared through
statistical techniques.
Result: The control group (G3) and the KCOT cases (G1 and G2) presented statistical
difference in relation to Ki-67 antigen and to MMP-1 and MMP-9 in stroma.
Conclusion: Expression of all five proteins was observed in KOT and follicle pericoronal
cases, but MMP-1, MMP-9 and Ki-67 expression was higher in KOT, these proteins may
contribute with biological behavior in KOT.
funding support
This study was approved by the Ethics Committee in Research with Human Beings at
Federal University of Santa Catarina under number 1055/10.
Funding support: Postgraduate Program of the Federal University of Santa Catarina
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Inhibition of TGF-β pathway reverts extracellular matrix remodeling in T. cruziinfected cardiac microtissues
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2
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Background and Purpose: Chagasic cardiomyopathy is a progressive dysfunctional
illness driven by myocarditis, hypertrophy and fibrosis. TGF-β plays a central role in
fibrosis by regulating extracellular matrix (ECM) components, like fibronectin, matrix
metalloproteinases (MMPs) and tissue inhibitors of metalloproteinases (TIMPs).
Therapeutic targets against fibrosis are of great pharmaceutical interest, since them
may lead to functional improvement on injured tissue. This study aims to analyze the
efficacy of a TGF-β pharmacological inhibitor, SB-431542, on fibrosis reversion using an
in vitro model of cardiac microtissues infected with T. cruzi.
Methods: Primary cardiac-cell cultures were obtained from embryos of Swiss Webster
mice through proceedings approved by Ethical Committee in Animal Use. Cardiac
microtissues were formed in agarose-coated 96-U-well plates. T. cruzi-infected (Y strain)
cardiac microtissues were treated with 10µM SB-431542 (Tocris Bioscience). The
expression of ECM molecules was observed by western blot and immunofluorescence
assays.
Results: Our analysis revealed that the expression of fibronectin, laminin and MMP-2
were decreased when infected cardiac microtissues were treated with SB-431542.
Moreover, we observed that inhibition of TGF-β pathway led to an increase in MMP-9
expression, whereas TIMP-1 expression was decreased, suggesting that this molecule
could be directly involved in MMP-9 regulation.
Conclusions: Infected cardiac microtissues treated with SB-431542 presented a
decrease in the levels of ECM proteins, probably through positive regulation of MMP-9
and inhibition of TIMP-1 activity. Our study demonstrates that treatment of infected
cardiac microtissues with SB-431542 can restore ECM balance, indicating that its use
could be considered for the treatment of chagasic cardiomyopathy.
This work is financially supported by IOC-Fiocruz and CNPq.
Presenting author: Patrícia Mello Ferrão. Address: Instituto Oswaldo Cruz - Fiocruz,
Laboratório de Ultra-estrutura Celular, Avenida Brasil 4365, Manguinhos, 21045-900 Rio de Janeiro, RJ. Brazil. Tel.: (21) 2598-4332. E-mail: pmf@ioc.fiocruz.br
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Distribution of Proteoglycans in Aneurysm and Dissection of the Human Ascending
Aorta
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Mesterolone and aerobic exercise effects on the ECM of the tail tendon of C57BL/6
transgenic mice
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In ascending aortic aneurysms (AscAA) there is an enlargement of the whole vessel,
while aortic dissections (AD) are characterized by the cleavage of the wall into two
sheets. Both conditions present the same histopathological features, located at the
medial layer of the artery: fragmentation of collagen and elastic fibers, decrease in
collagen content and the presence of large areas containing mucoid material
proteoglycans (PGs). There is a subjective impression of increase in such mucoid
material, but a morphometrical evaluation has not been performed. Section of aortas
from cases of acute dissection, aneurysms, Marfan’s syndrome, hypertensive controls
and normotensive controls were stained with Toluidine blue (pH 1.5 and 2.5) for
glycosaminoglycans (GAGs), PGs and immunohistochemistry for perlecan. In pH 2.5,
there was significant difference between halves (internal and external medial layer). In
pH 1.5, there were differences both between halves and groups – this last due to a
difference between normal and aneurismal cases. The GAGs are more present in the
first half of the media near the intimal layer. The greater presence of GAGs in this region
can be explained by the increased need for damping pressure of blood in the first half of
the vessel wall. The total amount of sulfated GAGs is actually decreased in aneurysm
and this diminution is possibly related to the fragility of the vessel wall. The protection
against pulsatile stress given by such molecules is possibly hindered, which could explain
the dilatation of the aortic wall in aneurysms.

Anabolic-androgenic steroids (AAS) are synthetic derivatives of testosterone and used to
enhance athletic performance are reported to produce adverse effects in several
biological systems. Tendons are flexible bundles of connective fibrous tissue and are
composed mainly of parallel collagen fibers type-I. The literature has reported that
inactivity, exercise, or steroid hormone levels have been associated with adaptive
changes in the morphology, mechanical properties, and/or molecular biology of
tendons. We analyzed the effects of mesterolone, an AAS, combined or not with an
exercise program, in the composition of the tail tendon of cholesteryl ester transfer
protein (CETP) expressing mice. The animals were divided in 4 groups: G1 (sedentary +
placebo); G2 (sedentary + mesterolone), G3 (trained in treadmill + placebo) and G4
(trained in treadmill + mesterolone). The tendons were treated with 4 M guanidinium
chloride, and the extract was used for SDS-PAGE. Protein concentration was determined
by Bradford method. For hydroxyproline quantification, the samples were hydrolyzed in
6N HCl. Analysis in SDS-PAGE showed no differences between G2 and G3, but a
prominent band of collagen was observed in tendons of animals of group G4. The noncollagenous protein content was higher in groups G3 and G4, whereas there is no
significant difference between them. The groups G2 and G4 showed a remarkable
increase in hydroxyproline quantification, when compared with G1 and G3. These
results showed that mesterolone combined with exercise highly stimulated the
synthesis of collagenous and non-collagenous proteins, and that the exercise alone did
not produce remarkable changes in tendons.
Keywords: - mesterolone - extracellular matrix – tail tendon - transgenic mice - aerobic
exercise
Financial support: CAPES, CNPQ and FAPESP.
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Expression and Distribution of Annexin II in Aneurysm and Dissection of the Human
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Ascending aortic aneurysms (AscAA) are characterized by an enlargement of the whole
vessel, while aortic dissections (AD) were observed a cleavage of the wall into two
sheets. Both conditions are characterized by fibrillar extracellular matrix breakdown and
the presence of large areas containing mucoid material. All this degradation is a result of
the action of metalloproteinases activated via plasmin. However, these activators must
be linked to a molecule in the matrix or cell surface so they can perform their function.
Annexin II can interact with t-PA in the cell surface. Since t-PA is increased in the aortic
wall with an aneurysm and dissection, this study aimed to verify the expression of
annexin II in the tunica media of normal and diseased aortas in the ascending portion.
Sections of aortas from cases of acute dissection, aneurysms, hypertensive controls and
normotensive controls were analyzed by immunohistochemical to annexin II. Percent
positive areas were quantified in each half of the media (internal and external) and
compared by two-way repeated measure ANOVA. There was no interaction between
groups and halves, and no difference was detected between groups but the external
half has more positivity for annexin II than the internal. The high expression of annexin II
in the second half of the aorta could justify a preferential activation of plasminogen to
plasmin on this site. Thus, this region would be more inclined to action of
metalloproteinases and thus would suffer greater degradation of extracellular
components, making this region further weakened.
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DERMAL EQUIVALENT WITH MELANOMA AS A PLATFORM TO SCREENING
ANTITUMORAL MOLECULES

P31
Role of laminin isoforms in the proliferation, migration, differentiation and death of
human myoblasts: application for cell therapy

P32
Influence of OPN on mineralization of osteogenic cells cultured
on a nanostructured titanium surface
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Myoblasts are skeletal muscle-derived precursors and their transplantation can be
envisioned as a clinical alternative for myopathy treatment. Four main problems remain
to be solved to improve the efficiency of myoblast transplantation: cell death, low
proliferation, limited migration and early differentiation. Cell contact with proteins of
extracellular matrix (ECM) can induce many biological effects, and it is known that the
laminin (LM) is involved in this process. Recently we demonstrated that injected
myoblasts are located in a LM-enriched area. Specifically, different LM isoforms are
detected during muscle development and regeneration. Our preliminary data show a
progressive LAMA1 deposition in the area of transplanted cells, and LAMA5 expression
only in differentiated myoblasts, at day 3 after human myoblasts injection. We thus
studied the expression and the role of LM isoforms on myoblast proliferation and
differentiation in vitro. We observed the expression of LAMA1 during proliferation and
differentiation of human myoblasts, whereas LAMA5 and LAMA2 were observed only in
myotubes, after differentiation induction, by day 3 and 7, respectively. These data were
confirmed by qPCR. Functional experiments showed that the LM isoform LM-111
stimulated myoblast proliferation and migration when compared with BSA.
Furthermore, LM-111 and LM-511 (but not LM-211) protected myoblasts from
apoptosis. A better knowledge of the role of LM isoforms on myoblast physiology, in
culture and after myoblast transplantation, can be important to design new strategies
for cell mediated therapy for muscular dystrophies. Financial support:
POM/IOC/FIOCRUZ, Capes/Cofecub and Inserm/Fiocruz conjoint programs, AFM,
Fiocruz/Inserm/CNPq/UPMC International-Associated-Laboratory on Cell Therapy and
Immunotherapy.
Keywords: Myoblasts, Laminin isoforms, Transplantation, Apoptosis, Proliferation,
Migration.
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Tissue reconstruction in a 3D setting are expected to provide important insights into
cancer pathophysiology, which could not be answered solely in the context of
monolayer tissue culture. It has long been suggested that cells cultured on 2D substrates
lose a myriad of important signals, key regulators, as well as the underlying tissue
phenotype. On the other hand, 3D cultures depicts more accurately the process of
invasion and tumor proliferation. The dermal equivalent model was compared to
monolayer in order to evaluate doxorubicin cytotoxicity on tumor progression and cell
death pathways of human melanoma metastatic cell lines. To prepare the dermal
equivalent, human skin fibroblasts were embedded in type I collagen solution where
human melanoma cell lines were seeded. The assays were performed using melanoma
cell lines treated with Doxorubicin at IC50 at 48 hours by Tripan Blue assay. The
cytotoxicity of doxorubicin has shown to be lower in the presence of the dermal
equivalent (17%), when compared to the other conditions: uncoated substrate (75%) or
seeded on type I collagen (67%) after treatment. Melanoma invasion on the dermal
equivalent was compared to other conditions and a inhibition of p53 protein expression
and caspases 3 and 9 cleavage was observed. Moreover, the cytokines profile, IL-6 and 8, which contributes to tumor proliferation, was importantly modulated by composition
of the substrate in doxorubicin treated cell. The effectiveness of 3D dermal equivalent
assays when compared to monolayer was observed and reinforces that
microenviroment reconstitution in vitro models are imperative to properly screening of
new chemodrugs.

Background: Titanium (Ti) nanotopography enhances bone-like nodule formation and
the expression of osteopontin (OPN) in osteogenic cell cultures.
Aim: The aim of this study was to evaluate the effect of OPN gene silencing on the
extracellular matrix (ECM) mineralization by cells grown on a nanotextured Ti surface.
Methods: Ti discs were chemically treated by a mixture of H2SO4/H2O2 for 4 h. Nonetched machined Ti discs were used as control. Primary osteogenic cells derived from
newborn rat calvarial bone were plated on both Ti surfaces. On day 2, cells were
transfected with either a scrambled (negative control group, C1) or a specific sequence
of siRNA for OPN (siRNA group). Not transfected cells were also cultured (C2). OPN
silencing was confirmed by Real Time PCR. Cells were cultured for 14 days when the
discs were stained with Alizarin Red (AR) for mineralization evaluation.
Results: Quantification of AR staining revealed that cells in C2 and siRNA groups showed
enhanced mineralization when grown on nanotextured Ti compared to machined
surfaces (Mann-Whitney, p<0.05). Besides, it was noticed that mineralization level in
siRNA group was lower than in C1 and C2, but only for cells plated on etched Ti discs
(Kruskal-Wallis, p<0.01).
Conclusion: Therefore, the absence of OPN at the initial period of the culture affects
ECM mineralization of osteogenic cells grown on Ti nanotextured surface.
This research was financed by Fundação de Amparo à Pesquisa do Estado de São Paulo
(FAPESP) and approved by the Ethics Committee of the University of São Paulo.

P33
Triterpene uvaol stimulates phagocytosis and extracellular matrix production in
peritoneal macrophages in vitro.
Rebeka Raísa Souza de Melo - Laboratory of Cell Biology – ICBS/UFAL, Maceió/AL/ Brasil.
rebekamsc@yahoo.com.br (82) 33273042 / (82) 88275136
Iana Mayane Mendes Nicácio Viana - Laboratory of Cell Biology – ICBS/UFAL,
Maceió/AL/ Brasil.
Larissa Fernanda de Araújo Vieira - Laboratory of Cell Biology – ICBS/UFAL, Maceió/AL/
Brasil.
Altair Rogério Alves Brandão - Laboratory of Cell Biology – ICBS/UFAL, Maceió/AL/ Brasil.
Emiliano Barreto - Laboratory of Cell Biology – ICBS/UFAL, Maceió/AL/ Brasil.
Salete Smaniotto - Laboratory of Cell Biology – ICBS/UFAL, Maceió/AL/ Brasil.
Triterpenoids are diverse group of secondary metabolites that are associated with a
variety of biological activities. Uvaol is a triterpene found in the olive oil (Olea europea).
However, the modulator effect on immune cells of this triterpenoid has been poorly
understood particularly on macrophages. Thus, the aim of this study was to evaluate the
effect of pentacyclic triterpene uvaol on macrophages. The studies were performed in
vitro with resident peritoneal macrophages from Swiss mice (6-8 weeks) (License
Number 010095/2009-67). Cells were treated with uvaol 10-3, 10-2, 10-1, 1, 10 and 102
uM/ml for 24 hours. By viability cell assay (MTT) was observed that the cells remained
viable after treatment with 10-3 uM/ml, 10-2 uM/ml, 10-1 uM/ml, 1 uM/ml of uvaol. The
microscopy analyses revealed alterations in the morphology of macrophages after
treatment with uvaol 10 and 102 uM/ml. Immunofluorescence analysis of macrophage
revealed that treatment with uvaol 10-2, 10-1 and 1 uM/ml increased laminin deposition.
However, fibronectin deposition increased only after treatment with uvaol 1 uM/ml.
Flow cytometry demonstrated that treatment with uvaol with 10-2 and 10-1 uM/ml
increased expression of the fibronectin receptor (VLA-5). However, uvaol 10-1 and 1
uM/ml treatment decreased the expression of the laminin receptor (VLA-6). The
expression of MAC-1 integrins on the surface of macrophages was decreased with uvaol
10-2 10-1 and 1 uM/ml. Lastly, treatment with uvaol 10-1 uM/ml increased percentage of
phagocytosis and also increased phagocytic capacity by macrophages. The
results suggest that uvaol possesses modulatory activity on macrophages.
Financial Support: CAPES, FAPEAL, CNPq.
License Number: 010095/2009-67
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A significant part of rat ventral prostate (VP) morphogenesis occurs during the first
three weeks of life. Heparanase-1 is an endoglucuronidase that cleaves highly sulfatated
heparan sulfate (HS) and is responsible for loosening the extracellular matrix (ECM)
scaffold, releasing HS bioactive fragments, and also growth, survival, differentiation
factors. It is known that before the initiation of prostate formation in rats there is a
decrease in the expression of Sulfatase1 which is responsible for the removal of sulfate
group from HS. TGF-beta1, which binds to HS and is related to smooth muscle cell
differentiation, is among the factors involved in VP morphogenesis. Previews result in
our lab demonstrated the presence of HPSE-1 during VP development, so we think that
this enzyme is responsible in part for the release of TGF-beta1 and modulates SMC
differentiation and organization during VP morphogenesis. To test this hypothesis we
silenced HPSE-1 in vitro with siRNA and localized the SMC with whole-mount
immunostaining for smooth muscle-myosin heavy chain (SM-HMC). With the reduction
of about 50% of the relative amount of Hpse-1 mRNA detected a reduction on the
epithelial outgrowth and branching and a corresponding alteration of SMC organization
through the organ and a 19% reduction of SM-MHC staining. The results suggest that
HPSE-1 release TGF-beta1 from ECM and play a role in the differentiation and
organization of SMC in VP morphogenesis. Finantial Support: FAPESP and CNPq
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Tissue Engineered Three Dimensional In Vitro: Decellularization and recelularization of
the Kidneys.
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The extracellular matrix (ECM) is produced by the resident cells of each tissue and organ
and is in a state of dynamic equilibrium with its surrounding microenvironment.
The aim of this study was to decellularized intact rat kidneys in a manner that preserved
the intricate architecture and physiological properties necessary for engineering basic
renal structures in vitro.
The kidney excision process was performed to minimize vasoconstriction and clotting.
The kidneys were washed twice with PBS followed by a decellularization with SDS 1%
through a canula fixed in renal hilo. Decellularized kidney scaffolds were gently washed
with PBS and fixed in 4% PF and embedded in paraffin, or stored in antibiobiticantimicotic solution in PBS until use. After antibiotic-antimicotic treatment the LLC-PK1
cells were plated in ECM kidney of DMEM 5% FBS 1% penicillin/streptomycin in a flask
and incubated at 37°C with 5% CO2 atmosphere. Three days after culture, the cells were
fixed in 4% PF and embedded in paraffin for histology with DAPI and HE staining.
After 15h of decellularization process, the kidneys became translucid. The detergentbased perfusion protocol successfully produced acellular kidneys but retained the weblike basement membrane. HE and DAPI staining confirmed the removal of cellular
material. After recellularization procedure it was observed cell adhesion at the
periphery of the ECM.
These findings demonstrate that decellularized kidney sections retain critical structural
properties necessary to use as a three-dimensional scaffold and promote cellular
recellularization. This study provides the initial steps in developing strategies for renal
tissue engineering and repair
Financial support: FAPERJ, CNPq, INCTEM and FUNEMAC.
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Many cases of tendon rupture have been associated with statin, which is widely
prescribed to treat hypercholesterolemia. There are no reports of disruptions in the
deep digital flexor tendon (DDFT), but the possibility that statins may
cause alterations in the matrix of these tendons can not be rule out. Thus, this study
aims to analyze the possible changes in the DDFT of rats after treatment with statins.
The doses of statins were calculated by allometric scaling with reference to 20 and 80
mg/day, doses recommended for humans. Wistar rats were divided into the following
groups: treated for two months with simvastatin (S-20 and S-80), atorvastatin (A-20 and
A-80) and carboxymethylcellulose (V), used as vehicle. The tendons were analyzed for
MMP-2 and 9 by zymography, western blotting for collagen I, quantification of noncollagenous protein (NCP) and glycosaminoglycans (GAGs). It was observed there is a
higher concentration (mg/g tissue) of NCP in A-20 (20.48 ± 5.40) and GAGs in S-80 (2.48
± 0.10) compared to vehicle (14.23 ± 1.71 and 2.41 ± 0.09 respectively). With respect to
MMP-2, a remarkable presence of the its active isoform was found in A-20 and proMMP-2 in S-80. In western blotting it was detected an increase of collagen I in A-20 and
A-80, compared to the vehicle. The striking presence of MMP-2, Collagen I, GAGs and
NCP in the group treated with statin, suggest that the statins may induce a remodeling
process in that tendon. Approval by the Ethics Committee: 2473-1. Financial support:
Cnpq.
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The majority of Achilles tendon ruptures occur during physical activities but,
the ingestion of certain drugs, including statins, may lead to alterations in the tendon
and serious damage to their functional properties. Statins are prescribed for
treating hypercholesterolemia and it is linked to cases of ruptured of tendons. Thus,
this study aimed to verify biochemical changes in the Achilles tendon of rats after
treatment with statins. The doses of statins were calculated by allometric scaling with
reference to 20mg/day and 80mg/day, doses recommended for humans. Wistar
rats were divided into the following groups: treated for two months with simvastatin (S20 and S-80), atorvastatin (A-20 and A-80) and carboxymethylcellulose (V), used as
vehicle. Tendons were collected for zymography, SDS-page, quantification of noncollagenous protein (NCP) and
Collagen
I
western blotting. We
founded
a lower concentration of NCP in all treated groups when compared to vehicle. In SDSpage, all groups treated with statins presented proteins with approximately 52kDa,
38kDa and 33kDa of molecular weight, apparently with less prominent bands. It was
detected a remarkable presence of the active MMP-2 in A-20; and the active and
intermediate isoforms of MMP-9 in S-20. In western blotting it was found an increase of
collagen I in A-80, S-20 and S-80 compared to the vehicle. Our results suggest that
statins cause diminishing of proteins and possible remodeling of the extracellular matrix
of the tendon. Approval by the Ethics Committee: 2473-1. Financial support: Cnpq.
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Q – GENE THERAPY
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GM-CSF GENE THERAPY TO RABBIT HIND LIMB ISCHEMIA
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Mesenchymal Stem Cells lower proliferation and invasion of Glioblastoma cells,
exploiting the Immune Response Mediating Chemokines
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The Peripheral artery occlusive disease (PAOD) occurs when is an arterial obstruction in
the hind limb leading leg amputation. Previously we showed that the Granulocytecolony-stimulating factor gene (GM-CSF), promotes vessel formation and remodeling in
mice with limb ischemic. The study of this gene in larger animals, with different
physiology, will allow clinical trials.
The purpose of this study is establish a model of hind limb ischemia in New Zealand
rabbits and treat with intramuscular injection of plasmid DNA containing the gene for
human GM-CSF associated with electroporation. We evaluate effect arteriogenic and
vasculogenic in ischemic limbs. This study was approved by the Ethics Commithee of the
Federal University of Sao Paulo (0062/08).
The ischemic animals treated with 100μg/500μl plasmid containing the gene human
GM-CSF showed an increase of about 4 times of capillary density, an improvement in
histopathology with 5 fold lesser fibrosis at 60 days. The variation of the gastrocnemius
muscle weight compared to the same contralateral non-manipulated was lower in the
treated ischemic group (11.02%), ischemic group untreated (16.68%). The arterioles and
venules in the treated group occupied 21.6% of the analyzed area compared to 4.8% of
the untreated group, featuring larger vessels. The clinical parameters evaluated before
and after therapy revealed no notable side-effects.

Human mesenchymal stem cells (hMSC) are gaining the forefront position in therapies
for curing several diseases. The majority of them is focused on the improvements in the
regenerative medicine, whereas only limited number of studies is addressing the
potential use of hMSC for anti-cancer therapy, although the findings in several different
cancer models are suggesting they could be developed into efficient cell-based
therapeutics.
Considering recent in vivo and in vitro reports on hMSCs growth inhibitory effect on
most malignant brain tumor – glioblastoma multiforme (GBM) we focused here on the
cellular processes responsible for this inhibitory effect, such as cell proliferation,
invasion and senescence which we confirmed in several GBM lines. We performed
whole genome mRNA analysis and cytokine profiling of both, the hMSC and the U87-MG
GBM cells grown in co-cultures. We found that several chemokines may account either
for the decrease of both, proliferation and invasion of U87-MG, as well as for induced
MSCs proliferation and invasion when the two cells were grown in the indirect cocultures. CCL2/MCP-1 was collectively identified as one of the few most significantly upregulated chemokine responsible for hMSC and U87-MG paracrine signaling and we
functionally confirmed its role in GBM cell invasion in vitro.
In conclusion, our results indicate the CCL2/MCP1 to be the key player of paracrine
MSC/glioma cell interactions. Several other gene/protein putative markers were
identified to take part in hMSC/glioma cell communication for the first time. Together
with CCL2/MCP-1 those markers could be utilized in future, as target genes for cellbased anticancer therapy.

Therapy with human GM-CSF gene showed increased density of vessels, especially the
greater caliber, reduction in fibrosis area and less loss of muscle mass, revealing the
potential of this therapy in clinical research.
Keywords: angiogenesis;
vasculogenesis.
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INHIBITORY EFFECT OF ENDOSTATIN ON TUMOR CELL DENSITY IN METASTATIC RENAL
CELL CARCINOMA
Viana, Z.1,2; Braga, M.S.*; 1,2Chaves, K.C.B.*; 1,2Bellini, M.H. 1Biotechnology Department,
IPEN-CNEN, São Paulo/SP.2Nephrology Division, Federal University of São Paulo, Sao
Paulo/SP.

Background: Metastatic Renal cell carcinoma (mRCC) is highly vascularized tumor,
which has a high prevalence of metastatic disease at initial diagnosis. Endostatin (ES) is a
potent angiogenesis inhibitor by blocking mechanisms that regulate the growth of
endothelial cells. Aim: To evaluate the correlation between nodule vascularization and
tumor cell density after endostatin (ES) gene therapy in the orthotopic model of mRCC.
Methods: Male Balb/C mice bearing Renca cells were divided in two groups: control and
treated. The control group was treated with NIH/3T3-LXSN cells and the ES-treated
group received NIH/3T3-LendSN cells. At the end of the experiment, plasma level
of ES was measured. Metastatic lungs were formalin fixed, paraffin embedded, cut into
4µm sections and stained with hematoxylin and eosin. Immunohistochemical staining
with anti-PCNA markers as well as anti-CD34 were used for investigating proliferative
and angiogenic activity, respectively. Quantification of tumor vessels and tumor cell
density were done by morphometry using ImageJ 1.45s software. Statistical analysis was
performed by Student´s t test using GraphPad prism version 5.0. (Ethics Committee
Number of Process: 87/11). Results: Inoculation of NIH/3T3-LendSN cells significantly
increased plasma ES levels (P<0.05). Also, ES-treatment led to evident reduction in the
tumor vessels of treated group compared to the control group (P<0.001). Moreover, the
proliferation and density of Renca cells within metastatic nodule in the ES-treated group
was significantly reduced compared to the control group (P<0.05 for both).
Conclusion: ES gene transfer led to the secretion of functional ES and it was sufficiently
active to inhibit tumor angiogenesis and tumor cell proliferation.
Financial Support: FAPESP, CNPq
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mucopolysaccharidosis type I in MPSI mouse
Priscila Keiko Matsumoto1, Roberta Sessa Stilhano1, Flávia Helena da Silva1, Vívian
Yoshiko Samoto1, Giovani Bravin Peres2, Sang Won Han1,3.
1
Research Center for Gene Therapy, 2 Department of Biochemistry of the Federal
University of São Paulo – UNIFESP, 3 Department of Biophysics of the Federal University
of São Paulo – UNIFESP.
MPSI is a lysosomal storage disorder, which leads to a series of metabolic alterations
and affects the normal growth of patients. Several studies of gene therapy were
conducted using primarily viral vectors; however, there is no validated therapeutic
procedure to date. The main question of this work was: The mesenchymal stem cells
(MSC) modified with IDUA gene, carried by Sleeping Beauty, can provide sufficient
enzyme for long-term for the benefit of IDUA-KO mice without alerting the immune
system? We validated the intraperitoneal injection using radioisotope 111I for cell
therapy and stem cells delivered to liver and spleen. Before injection, IDUA activity in
MSC-KO was about 100-fold of normal and remained this level higher for 30 days. For
therapy, adult IDUA-KO mice received three intraperitoneal injections of MSC modified
with pT2-CAGGS-IDUA and pCMV-SB100X. The IDUA activity was detected in the plasma
of five animals in the first day after the second injection, but this activity dropped soon
later, which was caused by the antibody anti-IDUA generation. Even short-term IDUA
production and functioning, those treated animals had a significant reduction of
dermatan sulfate in the spleen and heparan sulfate in the liver and, consequently, liver
tissue were more organized and hepatocyte’s area reduced. These results indicate that
the intraperitoneal administration of MSC is functional to deliver soluble proteins and
useful for ex vivo gene therapies. The immunosuppressive property of MSC was not
enough to avoid immune humoral response in our experimental condition, but further
experiments are going on to overcome immune response.
Financial Support: FAPESP CEP: 1278/07
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Myosin Va is a motor protein involved in the transport and positioning of vesicles,
organelles, mRNA and has been implicated in sequestering of the proapoptotic factor
Bmf to the actin cytoskeleton. We demonstrated that a fragment of myosin Va (MVaf) is
capable to induce apoptosis in melanoma cells in vitro. Here, our goal was to assess the
potential of MVaf as antitumor agent, through gene therapy approaches in animal
models. We generated Tet-ON controlled B16-F10 melanoma cells whose expression of
EGFP or EGFP-MVaf is induced by addition of doxycycline. These cells were used to
induce tumors in C57BL/6J mice by subcutaneous inoculation. We also used cell lines of
murine embryonic fibroblasts, wild-type (MEFs WT) and knockouts for proapoptotic
proteins Bim/Bmf or Bax/Bak (MEFsBim-/-,Bmf-/-, MEFsBax-/-,Bak-/-), to study the mechanism
by which MVaf induces apoptosis. Treated cells were more sensitive to the
chemotherapeutic drugs etoposide and taxol. Moreover, in vivo induction of EGFP-MVaf
expression retards the growth of B16-F10 melanoma tumors in mouse model. In MEFs,
we observed that cells knockout for the factors Bim/Bmf or Bax/Bak are less susceptible
to death induced by MVaf than wild-type MEFs. Accordingly, we showed that MVaf
expression triggers the release of a mimetic peptide of proapoptotic protein Smac
(Smac-Cherry) supporting the involvement of the mitochondrial outer membrane
permeabilization (MOMP) in the MVaf-induced apoptotic death response. In conclusion,
these data lead us to propose MVaf as a promising molecule for the development of
new therapeutic approaches against cancer.
Keywords: gene therapy, apoptosis, myosin-Va, cancer, melanoma, Tet-ON.
Area: Gene therapy
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Joannesia princeps Vell. (Euphorbiaceae), presents medicinal properties as purgative
and is indicated for syphilis clinical manifestations. Oil extracted from root is utilized as
laxative and seed extract exhibits a strong anthelmintic activity. In the present work, our
goal was to evaluate the therapeutic potential of J. princeps aqueous extracts as
anthelmintic in naturally infected mice by V. nana, A. tetraptera and S. obvelata. Leaves
were collected at Cabo Frio-RJ and transported to the lab in UFRRJ. Dry leaves were
submitted to infusion followed by filtration. Final concentration of obtained products
was expressed in g/100 ml. Extracts were applied in young male and female mice
weighting 25g. Applications were performed by intragastric administration in the final
volume of 0,04mL/g during three consecutive days. Eliminated feces 24h after each
application were collected and observed at the stereoscopic microscope. V. nana
proglottids were collected and had their wet weight obtained. Eliminated nematodes
were identified and counted. After 96h, mice were sacrificed and necropsied, evaluating
V. nana segments wet weigh and the number of reminiscent nematodes. Identical
proceeding was adopted to control (C) group and with pirantel pamoat/ praziquantel
reference pattern (protocols approved by CEPEB). Extracts anthelmintic analysis was
expressed in percentage of elimination, and the results showed that J. princeps leaves
aqueous extracts (10%) did not reproduce previous reported pattern found for seed
extracts. It was not observed significant difference in percentage of elimination to any
of tested helminthes. J. princeps leaves extract as anthelmintic
requires
pharmacological and clinical assays for its validation.
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Differentiation from one life cycle stage into another is an elegant adaptation by which
many parasites ensure their transmission and survival. The protozoan Giardia lamblia is
a major cause of water-borne diarrheal disease. This parasite exhibits two forms in its
life cycle that includes trophozoite and cyst. The cyst presents a lower metabolic rate
than trophozoites and it can survive in water for weeks. Excystation is a crucial process
for establishment and maintenance of Giardia infection. The changes that happen in the
cyst wall (CW) during the excystation process are poorly studied. Thus, the aim of this
study is to observe the ultrastructural modifications of the CW during the excystation
process.
Here we tested the excystation process in vitro and analyzed the changes in the CW of
the parasite by complementary techniques, such as scanning and transmission electron
microscopy. A field emission scanning electron microscopy (FESEM) comparing the
mature cysts and the beginning of excystation process was performed. During the
excystation the following alterations in cell morphology were seen: (1) a changing in the
cyst form and (2) the presence of electron-dense vesicles near the CW. The CW was
seen more detailed using FESEM. In mature cyst, the wall microfibrils were seen in a
tight arrangement. However, in the beginning of excystation process this tight
arrangement of the wall microfibrils was lost. In conclusion, our results suggest that the
modification of CW fibrils is needed for the development of excystation.
This research was supported by AUSU, CAPES, CNPq and FAPERJ.

An important area in the cell biology of intracellular parasitism is the customization of
parasitophorous vacuoles (PVs) by prokaryotic or eukaryotic intracellular
microorganisms. We were curious to compare PV biogenesis in primary mouse bone
marrow-derived macrophages exposed to carefully prepared amastigotes of either
Leishmania major or L. amazonensis. While tight-fitting PVs are housing one or two L.
major amastigotes, giant PVs are housing many L. amazonensis amastigotes. In this
study, using multidimensional imaging of live cells, we compare and characterize the PV
biogenesis/remodeling of macrophages i) hosting amastigotes of either L. major or L.
amazonensis and ii) loaded with Lysotracker, a lysosomotropic fluorescent probe. Three
dynamic features of Leishmania amastigote-hosting PVs are documented: they range
from i) entry of Lysotracker transients within tight-fitting, fission-prone L. major
amastigote-housing PVs; ii) the decrease in the number of macrophage acidic vesicles
during the L. major PV fission or L. amazonensis PV enlargement; to iii) the L.
amazonensis PV remodeling after homotypic fusion. The high content information of
multidimensional images allowed updating our understanding of the Leishmania
species-specific differences in PV biogenesis/remodeling and could be useful for the
study of other intracellular microorganisms.
The authors declare that the present work was supported by funds from Institut Pasteur
AMMRAA DAMD1 02 0018 (PI G. Milon) and Fundação de Amparo à Pesquisa do Estado
de São Paulo (FAPESP). The funders had no role in study design, data collection and
analysis, decision to publish, or preparation of the manuscript.
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Tritrichomonas foetus, a protist parasite of cattle and cats, displays a pear-shaped form
and a pseudocyst stage. The pseudocyst is reversible and its formation represents a
mechanism against stress conditions. The aim of this study was to assess whether occur
a modulation of the ecto-phosphatase activity present on the external surface of T.
foetus during the pseudocyst formation. To clarify this question, the ecto-phosphatase
activity of intact pseudocysts and pear-shaped parasites from a cultured and a freshly
isolated T. foetus was determined spectrophotometrically by measuring the rate of pnitrophenol (p-NP) production. This work demonstrates that, in both parasites isolates,
the ecto-phosphatase activity increased during the time course of pseudocyst induction.
The ecto-phosphatase activity of pseudocysts was approximately 5.0 and 1.6-fold
greater than the ecto-phosphatase activity of pear-shaped parasites from the cultured
and fresh isolates, respectively. In addition, pseudocysts and pear-shaped parasites
from the fresh isolate exhibited a higher ecto-phosphatase activity when compared to
pseudocysts and pear-shaped parasites from the cultured T. foetus. Moreover, during
the time-course of pseudocyst reversibility, the ecto-phosphatase activity of both T.
foetus isolates decreased and it was restored to the same as found in the parasites
before the pseudocyst induction. Experiments using inhibitors of acid phosphatases,
such as ammonium molybdate and sodium fluoride, as well, sodium orthovanadate, an
inhibitor of phosphotyrosine phosphatase, showed that the ecto-phosphatase activity of
both parasites forms was decreased with different patterns of inhibition. Our results
clearly indicate a positive correlation between the ecto-phosphatase activity and the
pseudocyst formation of T. foetus.
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Schistosoma mansoni, the etiological agent of Schistosomiasis in Brazil, has an
obligatory passage through Biomphalaria snails. However, the mechanisms involved in
the interaction mollusk-parasite have not been fully clarified yet. Cell culture models
appear as a tool whose potential remain underexplored. With that in mind, we devoted
our study to establish new lineages of Biomphalaria cells to study the interactions
between the invertebrate host and the parasite. Several tissues of Biomphalaria
tenagophila belonging to the Taim strain, which is completely resistant to S. mansoni
infection, were used for primary cell culturing. The cultures were maintained at two
different temperatures with media of varying osmolality and cell viability was evaluated
for each condition. The best results were obtained at 15 ºC and osmolality was not a
limiting factor. Primary cultures from ten out of twelve tissues of B. tenagophila were
successfully obtained. The cell subsets were observed by optical microscopy and they
were mostly non-adherent, without pseudopodia or filapodia. Cell complexity and
membrane sugar patterns of four different tissue-derived cultures (mantle, ovotestis,
saccular and tubular kidney) were also analyzed by flow cytometry using Alexa Fluor
488-lectin conjugates looking for subset-specific markers. All the lectins tested can be
considered potential subset markers, except for. WGA that bound to every mollusk cell.
Studies are in progress to allow the selection of the most suitable subset marker lectin.
Financial support: FAPEMIG, CNPq, CAPES.

Schistosomiasis is a chronic parasitic disease caused by trematode worms belonging to
the genus Schistosoma, which affects at least 230 million people every year. In South
America, Schistosoma mansoni is the single species of the genus. Biomphalaria snails
play an important role as invertebrate hosts in schistosomiasis transmission. Aiming at a
better understanding of the mechanisms involved in parasite recognition by the internal
defense system (IDS) of the mollusk, we started by characterizing the mollusk cells in
primary tissue culture models. The tissues were selected based on their known or
putative role in Biomphalaria IDS. The cells in culture were characterized by optical
inverted and by transmission electronic microscopy. Most of the cells were round, nonadherent, without pseudopodia or filapodia. We identified ten cell subsets in mantle
culture and fifteen cell subsets in both saccular and tubular kidney sections. Kidney cells
have a huge central nucleus, many reticulum cisterns and mitochondria at high
numbers. A varying number of cell subsets could be identified,In the other tissue tested
(digestive gland, pylorus, nidamental and prostatic glands, ovotestes, crop and albumen
gland. Although none of those cells in culture were hemocytes, their importance in the
production of defense cells can not be discarded. Our next step will be devoted to time
extended cultures and in vitro parasite exposure in order to detect possible
morphological changes due to Biomphalaria-Schistosoma interactions. Financial
support: FAPEMIG, CNPq, CAPES.
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R8
Identification of flagellated protists in the gut of the termite Coptotermes gestroi

T. tenax is a commensal of the human mouth found under conditions of poor oral
hygiene or associated with periodontal diseases. There are some controversies about
the pathogenicity of T. tenax. Other trichomonad species morphologically similar is
Trichomonas vaginalis, a parasite that inhabits the human genitourinary tract. This
parasite is known to induce the disruption of various mammalian cells. The aim of this
study was to investigate the capable of T. tenax to cause damage to mammalian cells
and to compare their cytotoxicity with T.vaginalis. For this, interaction assays of
protozoa with MDCK or HeLa cell lines were performed with the ratio of 10:1. Cultures
were maintained in TYM and DMEM medium, at 37°C with 5% CO2, for 24h.To analyze
the protozoa morphology and the interaction effects, cells were fixed with 2.5%
glutaraldehyde in phosphate buffer, post-fixed in 1% osmium tetroxide, dehydrated in
crescent grades of ethanol, critical point dried with liquid/gas CO2, and sputter-coated
with 15 nm-thick gold-palladium. The samples were examined in a JEOL 5800 scanning
electron microscope using acceleration voltage of 25 KV. T. tenax have similar
morphology to T. vaginalis, with four anterior and one recurrent flagella. The interaction
assay showed that both trichomonad species were able to adhere. Unlike the literature,
T. tenax provoked injury to mammalian cells in the same way of T. vaginalis. In addition,
many trophozoites of T. tenax were observed in an amoeboid shape when in interaction
with host-cells. Take together, these results indicated that T. tenax could affect
mammalian cells, but further experiments are needed to confirm its pathogenicity.
This work was supported by AUSU, FAPERJ, CNPq and PRONEX
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The guts of lower termites constitute a habitat for a diverse microbiota essential for the
digestion of cellulosic food of their hosts. The microbiota comprises numerous species of
bacteria, Archaea, yeasts and flagellated protists. Among these microorganisms, it is known
that the protists are crucial for highly efﬁcient degradation of cellulose in the gut of lower
termites. Coptotermes gestroi is a lower termite, belonging to the Rhinotermitidae family,
which was introduced to Brazil in the early years of the past century and, at the present
time, is regarded as the most important urban and building pest in the country. However,
there are no reports that provide a characterization of the diversity of flagellated protists in
the gut of C.gestroi. Thus, the aim of this study was to identify the genera of protozoa
present in the gut of the C.gestroi. Adult workers were collected in Manguinhos, Rio de
Janeiro (RJ), Brazil. The guts were carefully removed with ﬁne forceps and suspended in
Trager’s U solution. Afterwards, the flagellates were extracted and fixed with 1.75%
glutaraldehyde in 0.05M cacodilate buffer for 2 hours. Then, the samples were examined
using DIC and transmission electron microscopy. Microscopic analyses revealed that the
following genera were encountered in the gut of the C. gestroi: Holomastigotes,
Holomastigotoides, Pseudotrichonympha, Spironympha and Spirotrichonympha. This
preliminary result will be essential for the future studies, where we intend to verify the
participation of these protists in the degradation of cellulose in the gut of C. gestroi.
This research was supported by AUSU, CAPES, CNPq and FAPERJ
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Trypanosoma cruzi is an obligatory intracellular parasite, which is able to infect a wide
range of cell types, but with special tropism for myocytes in vivo. This pathogen enters
cells by stimulating cell plasma membrane and enhancing intracellular calcium, which
causes lysosomal exocytosis at parasite’s attachment site. Released lysosomal acid
sphingomyelinase, then, induces compensatory endocytosis and parasite internalization,
with continuous accumulation of lysosomal membrane for the formation of a mature
parasitophorous vacuole. Since the interrelation between trypomastigotes and plasma
membrane is crucial for a successful infection and cholesterol had been shown to be
somehow important for T. cruzi invasion, we decided to study the role of host cell
cholesterol in T. cruzi entry in primary murine cardiomyocytes. Our results showed that
cholesterol depletion, due to methyl-beta cyclodextrin (MBCD) treatment, diminishes
both parasite invasion and lysosomal association for the formation of parasitophorous
vacuole. We have also shown that these events are a consequence of two parallel
phenomena. First, cholesterol depletion provokes precocious exocytosis of lysosomes
localized near the cell cortex. Lysosomal exocytosis diminishes the number of lysosomes
available for T. cruzi invasion. Second, cholesterol depletion changes host cell
cytoskeleton dynamics probably due to changes in actin - plasma membrane
interactions. Preliminary results using defocusing microscopy show that the relaxation
time of cells changes when cholesterol is depleted from plasma membrane. Cell rigidity
probably interferes with T. cruzi interaction with the host cell during invasion. Animal
experimentation approved protocol: CETEA- UFMG 045/2009. Funding: CNPq, FAPEMIG
and CAPES/ INCT-FCx.
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Salivary gland as a source of neurotrophic factor in experimental trypanosomiasis
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In mammals, salivary glands are involved in the secretion of neurotrophic factors.
Rodent submandibular gland (SMG) contains high concentration of Nerve Growth Factor
(NGF) mostly produced by the convoluted granular tubule (CGT) cells. However, the role
of this gland in the maintenance of the circulating level of NGF is controversial. During
Trypanosoma cruzi infection, rat SMG exhibits significant changes in both autonomic
innervation and parenchyma. However no data about NGF production in this infection
are available. Young male Holtzman rats were inoculated i.p. with 300,000
trypomastigotes. Animals were euthanized according to the Ethics Committee in Animal
Experimentation (CETEA/UFMG, protocol 04/02) at 13, 20 and 60 days of infection.
Structural glandular changes, NGF protein (ELISA) and mRNA expression (RT-PCR) were
analyzed in control and infected animals. At day 20 of infection the SMG presented
higher proportion of glandular acini, inflamed stroma and mast cells but lower
percentage of CGT cells. At this time point seric NGF levels (median [interquatile range];
7.411 [3.499 – 1.125] pg NGF/ml) were significantly higher than those of controls (0.628
[0 – 2.586]). SMG from infected rats showed significant drop of the NGF levels (99.65
[46.63 – 196.5] pg/mg) as compared to controls (833.5 [128.2 -1,353]). In all other time
points the NGF levels were similar in both groups. Immunofluorescence confirmed the
data above. NGF mRNA expression was higher only at 13 days post infection. In view of
the possibility of an endocrine pathway of NGF secretion, it is worth considering a
systemic role for SMG during T. cruzi infection.
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Pentavalent antimonial drugs, such as meglumine antimoniate (MA), are the first choice
for the leishmaniasis treatment. These drugs are highly effective but promote side
effects, attributed to SbIII content. Studies show alteration in transaminase levels with
antimonials, evidencing hepatotoxicity. The aim of the work was to investigate: SbIII
amount, efficacy, hepatic total Sb content and histological liver features from female
BALBc mice infected with L. chagasi treated with two compounds synthesized by UFMG
from different sources of SbV (SbCl5 for MA and KSb(OH)6 for MA1) besides the
commercial Glucantime® (Gluc). Four groups (n=7/group) received by intraperitoneal
route 80 mg SbV/Kg/day for 20 days, as MA, MA1 or Gluc. Control received saline
solution. The SbIII determination was based on the interaction of SbIII with the
chromogen bromopyrogallol red. The efficacies were evaluable by limiting dilution and
determination of hepatical Sb was realized through atomic absorption spectrometry.
Liver were processed for histology, stained with Hematoxilin & Eosin and digitally
processed by program Image Pro® to determine quantitatively the % of lucent areas. The
amounts of SbIII were: 0.118% (MA), 0.015% (Gluc) and <0.002% (w/w) for MA1.
Antimonials presented similar efficacy and Sb liver content: 56. 44±5.2 (Gluc); 80.58±4.3
(MA); 64.96±5.0 (MA1) and 5.09±0.5 (Control). Gluc presented significant higher lucent
regions % (24.22±0.9), followed by MA (12.03±0.7), MA1 (7.13±0.7) and Control
(5.41±0.2). In conclusion, due the lesser hepatical damage with MA1, the residual SbIII
could be an important factor for hepatoxicity. MA1, with low residual SbIII, is a
promising compound for leishmaniasis treatment.
Financial Support: Fundação de Amparo a Pesquisa de Minas Gerais (FAPEMIG).
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The American Cutaneous Leishmaniasis (ACL) is a problem from health public in more
than 88 countries, affecting millions of people every year. The use of genotyping
technique has become an excellent ally in search for unveil the mutations that occur
naturally in the organism generating countless allelic polymorphisms. It can be
fundamental importance point in resistance and/or persistence many diseases front to
current treatments. With that in mind our studies aim to understand the association of
mutations that occur in major cytokines T-helper 1 and 2 immune response-related that
are involved in inflammation process in this disease. DNA of three human patients with
ACL and two normal individuals was extracted using TRI reagent (Sigma). The analysis
was performed using the InvitrogenTM cytokine genotyping kit, according to
manufacturer’s instructions focusing on the main cytokines proinflammatory, IFN-γ and
IL-12, and anti-inflammatory, IL-4 and IL10. 18 haplotypes were analyzed for cytokines,
including two for IL12, two for ɤIFN, eight for IL4 and six for IL10. Among them, 12
showed large variability between individuals tested. Three mutations for IL4 were not
present in any of the individuals studied, one haplotype ɤIFN proved to be positive only
in affected individuals, two haplotypes for IL10 were present in two cases and two
controls. Our preliminary data did not allow achieve any conclusive results about the
association between cytokine gene mutations and disease profile. Nevertheless, this
study is still in progress and we expect that a high number of individuals could
determine possible associations.
Financial support: Fapemig
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Immune response in rat neuron-glia co-cultures infected with Neospora caninum: role
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Decrease of CCL2 in mouse infected with Leishmania braziliensis in the presence of
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Neospora caninum is a protozoan that infects a wide range of animal and tissues and it
is encysted preferentially in the central nervous system (CNS) of their hosts. Previous
studies showed that when mixed cultures of astrocyte/microglia are stimulated with
IFN-gamma and then infected with tachyzoites of Neospora caninum they release nitric
oxide (NO) that controls parasite proliferation. In order of elucidating the immune
response of CNS against this parasite, this study investigated the participation of
inducible nitric oxide synthase (iNOS) in the control of its proliferation in co-cultures of
neuron-glia obtained from rat brain. The cells were stimulated with IFN-gamma (100
IU/mL-24h) then supplemented with L-NG-Nitroarginine methyl ester/L-NAME, an
inhibitor of iNOS (1.5mM/mL – 60 min) before infection with tachyzoites of N. caninum
(1:1 parasite:cell). After 72h, in the cultures supplemented with L-NAME, it was verified,
a reduction of tachyzoites number in 55.7% (control cells) and 59.8% (IFN-y stimulated
cells). However, in infected co-cultures, it was not observed any release of NO, even
when cells where modulated by IFN-g. Additionally, in cultures infected and treated
with L-NAME, the levels of IL-10 were increased in six fold (non stimulated) and nine
fold (IFN-g stimulated). These data suggest that NO should not participate as a mediator
of N.caninum control in neuron/glia co-culture but, the regulatory pattern of immune
response must play a role in its down modulation regulating the inflammatory
mediators released during the CNS infection, perhaps to protect neurons.
Key words: immune response, glial cells, co-cultures, nitric oxide
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Aim: To investigate the three-dimension myocardial morphological reorganization and
the cardiomyocytes mechanical function in Trypanosoma cruzi infection. Methods and
Results: Four-month-old male Wistar rats with initial weight of 366.25 ± 17.84g were
randomized into control (CG=14) and infected (IG=14) groups. Animals from IG were
inoculated with T. cruzi Y strain (300,000 trypomastigotes/50g wt.). After nine weeks,
the animals were euthanized and the right atrium (RA) and left ventricle (LV) were
removed for stereological and isolated-cardiomyocyte contractile function evaluation.
The experiment was ethically approved (UFV protocol 30/2009). The IG animals
presented significant cardiomyocytes atrophy, inflammatory infiltrate, reduction of the
total volume, total length and total surface area of cardiomyocytes in the RA and LV
compared to the CG animals. The total interstitial volume, total collagen volume and
density of mononuclear and polimorphonuclear cells were significantly increased in the
RA and LV of IG animals. The total volume, total length and total surface area of blood
vessels were significantly increased only in the LV of IG animals. The mean diffusion
distance from capillary to tissue was similar in both groups. The RA and LV
cardiomyocytes from IG animals showed significant reduction in cell shortening. In
addition, RA and LV cardiomyocytes had a significant prolongation of the time to peak of
contraction and time to half relaxation, respectively. Conclusion: Trypanossoma cruzi
infection conduces to a marked three-dimension myocardial reorganization and
modifies the mechanical properties of single RA and LV cardiomyocytes, which may
constitute an additional mechanism of cardiac impairment in Chagas’ disease.
Sources of research support: FAPEMIG, CAPES.
Rômulo Dias Novaes: Department of General Biology
Arlete Rita Penitente: Department of General Biology
Marta Rocha Araújo: Department of General Biology Email: martaufv@yahoo.com.br
Reggiani Vilela Gonçalves: Department of General Biology
André Talvani: Department of Biological Sciences, Morro do Cruzeiro, Campus UFOP,
Federal University of Ouro Preto, MG, Brazil.
Clóvis Andrade Neves: Department of General Biology
Antônio José Natali: Department of Physical Education
Izabel Regina dos Santos Costa Maldonado: Department of General Biology

252

During infection by Leishmania braziliensis in the presence of adenosine, a product of
AMP hydrolysis that is able to influence the immunological response of the host, occurs
lesion exacerbation. In agreement with this study, the generation of adenosine by
Leishmania parasites due to ATP metabolism pathway is proposed as a mechanism of
virulence. The CC chemokine ligant 2 (CCL2) is expressed by inflammatory cells from the
sites of injured tissues and coordinates inflammatory responses during infection,
directing the migration of monocytes, T cells, NK cells and dentritic cells. To determine
if adenosine affect the severity of L.braziliensis infection, this study assessed the levels
of CCL2 mRNA in footpad cells of C57BL/6 mice twenty four hours after infection by
metacyclic promastigotes using real time PCR. We found a decreasing of CCL2 in lesion
sites of the group infected in the presence of adenosine compareted with control group,
infected without adenosine. These results corroborate the hypothesis that adenosine
may intervene with migration of cells, that are important to control the infection by
Leishmania parasites. This deficiency in immune response against Leishmania in the
presence of adenosine may contribute with the ability of this parasite to cause lesions
on host, and may be a possible target to future therapeutic interventions against
leihmaniasis. Other experiments are already being made to test this hypothesis.This
study was approved by Ethics Committee of the Federal University of Ouro Preto (UFOP).
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EFFECT OF PREINFECTION TREADMILL TRAINING ON THE MORPHOLOGY AND
FUNCTION OF CARDIOMYOCYTES IN A MURINE MODEL OF CHAGAS’
CARDIOMYOPATHY
Novaes, RD,1 Penitente, AR,1 Araújo, MR,1 Gonçalves, RV,1 Talvani, A,2 Neves, CA,1
Natali, AJ,3 Maldonado, IRSC1. 1Department of General Biology, Federal University of
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Viçosa, MG, Brazil, Department of Biological Sciences, Federal University of Ouro
Preto, MG, Brazil, 3Department of Physical Education, Federal University of Viçosa,
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Aim: To investigate the effect of preinfection treadmill training on the morphology and
function of cardiomyocytes in Trypanosoma cruzi infection. Methods and Results: Fourmonth-old male Wistar rats weighting 369.72±18.02g were randomized into 4 groups:
sedentary no infected (SN=14), sedentary infected (SI=14), trained no infected (TN=14)
and trained infected (TI=14). Infected animals were inoculated with T. cruzi Y strain
(300,000 trypomastigotes/50g). After nine weeks, the animals were euthanized and the
right atrium (RA) and left ventricle (LV) were removed for morphological, biochemical
and isolated-cardiomyocyte contractile function evaluation (ethical approval, UFV
30/2009). The SI animals’ presented marked inflammatory infiltrate, collagen content,
reduction of cardiomyocytes volume and sarcomere length in the RA and LV. In addition,
there was a significantly high level of malondialdeyde, protein carbonils, and activities of
catalase and superoxide dismutase in the RA and LV compared to SN and TN animals.
The RA and LV cardiomyocytes from SI animals showed significant reduction in cell
shortening and maximal rate of contraction and relaxation compared to SN and TN
animals. In TI animals, preinfection treadmill training reduced significantly the
myocardial inflammation, collagen content and cardiomyocytes atrophy induced by
Trypanosoma cruzi in RA and LV. In this group the activity of catalase was maintained
and superoxide dismutase increased. At the same time, there was a significant reduction
of the tissue levels of malondialdeyde and protein carbonils. Moreover, TI animals
presented normal cardiomyocyte contractile pattern, similar to the SN animals.
Conclusion: Preinfection treadmill training reduces morphofunctional changes of
cardiomyocytes induced by Trypanosoma cruzi infection.
Sources of research support: FAPEMIG, CAPES.
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APOE4/4 TARGETED REPLACEMENT AND APOE KNOCKOUT WEANLING MICE HAVE
DISTINCT ADAPTATIONS FOLLOWING Cryptosporidium parvum INFECTION AND
MALNUTRITION
1,2
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Cryptosporidiosis is a water-borne disease, which has been found in the majority of
water-associated outbreaks of parasitic protozoan infections recently reported
worldwide. Apolipoprotein E (apoE) is synthesized mainly in the liver and in the brain
and is critical for cholesterol metabolism. This study investigated the distinct effects of
APOE genetic backgrounds in undernourished and Cryptosporidium parvum-infected
weanling mice, using the following mouse strains: APOE deficient (-/-), wild-type, and
APOE targeted replacement mice, carrying APOE human genes (E3/3; E4/4). All
protocols were approved by the Institutional Ethical Committee for Animal Research.
Infected mice received orally 107 unexcysted C. parvum oocysts between post-natal
days 34-35 and were subjected to malnutrition using a low-protein diet (2% of protein)
and controls receiving PBS. Mice were euthanized seven days after C. parvum challenge
to investigate ileal morphology, cytokine and cationic arginine transporter (CAT-1)
expression. In addition, we analyzed oocyst stool shedding by quantitative real-time
PCR. Weight gain data showed that APOE4 mice had a better weight gain velocity after
infection and malnutrition compared with APOE3 target replacement, wild-type, and
knockout mice with improved intestinal adaptations. APOE4 and APOE knock-out mice
had lower oocyst shedding, however the latter was found with over inflammation and
villus blunting. The qPCR data showed that APOE4 had increased ileal CAT-1 expression
as opposed to APOE 3/3, KO and wild-type mice. Altogether our findings show a
protective effect of the APOE4 human gene against C. parvum-malnutrition induced
enteropathy in weanling mice. The research was supported by NIH Fogarty International
Grant.
Corresponding author email: or6f@virginia.edu
Phone: (+5585xx) 99289335
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Hemolymph cells of Lymnaea columella, Say, 1817, a vector for fasciolosis in Brazil
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Fasciolosis is a parasitic disease caused by Fasciola hepatica, a digenetic trematode that
occurs in Europe, the Americas and Oceania, and causes significant economic losses in
cattle. The intermediate hosts of F. hepatica are freshwater snail belonging to the genus
Lymnaea. For Lymnaea columella there are no protocols for collection of hemolymph or
reports on the morphology of circulating hemocytes, cells related in establishment of
parasitism in the intermediate host. With that in mind we dedicated our study to
present a methodology for obtaining hemolymph without sacrificing the specimens and
also characterize the circulating immune cells under light and fluorescence microscopy.
To obtain the hemolymph, 15 specimens of L. columella, from Itajubá, Minas Gerais,
Brazil, not infected with F. hepatica, were immersed in distilled water for washing. After
that, hemolymph was aspirated with a Pasteur pipette from headfoot region and
transferred to tubes containing anti-clumping citrate buffer. Then the collected
hemolymph was fixed with 3:1 fixing solution (methanol: acetic acid) and allocated in
glass slides, stained with Giemsa solution or fluorochrome DAPI. After staining
procedure, the slides were observed under light and fluorescence microscopy. We
identified two cell types differentiated morphologically by size and shape of the nucleus,
cytoplasm and existence of granules. Metachromasia occurred by the Giemsa method,
in both cell morphotypes. Results allowed an initial characterization of the hemolymph
cells, not yet explored in this mollusk specie. Studies are in progress to obtain primary
culture of these cells and challenge it with F. hepatica miracidium, sporocysts and redia.
Financial support: FAPEMIG, CAPES
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Isolation and purification of Leishmania infantum/chagasi lectins
Thais Viana Fialho Martins1*, Samara Freire Valente1, Sílvia Almeida Cardoso1, Sérgio
Oliveira De Paula1, Leandro Licursi de Oliveira1, Eduardo de Almeida Marques da Silva1
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Visceral leishmaniasis is a fatal human disease caused by the intracellular protozoan
parasite Leishmania infantum/chagasi. The search for molecules that are involved in the
adhesion and/or internalization of the parasite to the host cell is important to designing
strategies to disease control. Among these molecules are the lectins, a group of
ubiquitous proteins, whose main characteristic is to bind to carbohydrates present in
glycoproteins or glycolipids. In comparison with the existence of several studies related
to the characterization of host lectins, the presence of these molecules in Leishmania
species is poorly studied. Therefore, in this work, the presence of lectins in L.
infantum/chagasi was assessed. Initially, promastigotes forms of the parasite were
grown in Grace’s medium supplemented with 10% SFB, pH 6,5 and disrupted by
sonication in the presence of triton X-100 1%, producing a parasite crude extract that
was subjected to affinity chromatography on a Heparin-agarose column in FPLC
automated system. The bound material eluted with 1M NaCl was collected to perform
analysis on polyacrylamide gel electrophoresis. The gel was stained with Coomassie
blue, revealing bands indicative of the presence of parasite’s heparin binding proteins,
which may be an important factor in the process of parasitic adhesion to the surface of
the host cells. The further characterization of these proteins presented in this work is an
important step to the study of the involvement of parasitic lectins in the process of
Leishmania infection. FAPEMIG and CNPq are the funding agency for this research.
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Hec1B and A549 cell lines were used to verify the adhesion capacity in Haemophilus
influenzae strains when mutated with the Porin gene of H. influenzae 07.In addition it
was observed if this resistance improved the bacteria adherence to host cells.
Since H. influenzae causes pneumonia and otitis media, the chosen cell lines were: the
A549 a human lung adenocarcinoma epithelial cell line and the Hec 1B a human
endometrial adenocarcinoma cell line. The selected strains of mutated H. influenzae –
13, 46,47, C and Beta-lac – were tested on these cell lines. The test was performed by
checking if the adhesion rates were augmented with the use of the chosen antibiotic –
chloramphenicol – in both wild and mutant strains. The wild-typestrains showed very
low levels of adhesion with and without the antibiotic in the RPMI medium while the
mutants were 10% more adherent in Hec1B cell lines. The mutants also had a slightly
different adhesion rate when presented with the antibiotic. In the A549 cell line the
adherence rates were similar for wild-type and mutant strains. And when present with
antibiotic on the medium a small difference was observed. Thus, the antibiotic
resistance was really acquired and the gene more expressed in order to present a better
survival rate for the bacteria, being show in the increase of the adherence tax.
Funding by FAPESP/CAPES/CNPq
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WHY COINFECT CELLS WITH NON-VIRAL PATHOGENS?
Michel Rabinovitch
Universidade Federal de São Paulo – Escola Paulista de Medicina, Departamento de
Microbiologia, Imunologia e Parasitologia, São Paulo, Brazil
e-mail: michel.rabinovitch3@gmail.com
Coinfection of E. coli bacteria with mutant bacteriophages in the 1940s spurred the
development of molecular virology. Beginning in the 1960s, virologists, among them
alumni of the CSHL Phage Course, coinfected mammalian cells with virus mutants,
strains or species and developed the basic procedures and concepts of viral genetics.
The AIDS pandemic of the 1980s begot cell coinfections of HIV and non-viral pathogens.
In the 1990s, impressive horizontal gene exchanges were detected between pathogens
sheltered in free-living protozoa. In contrast, there are few reports–briefly reviewed in
the presentation-of mammalian cells coinfected with bacteria or protozoa. Initially, the
model permitted the targeting of pathogens to intracellular compartments they
normally don’t occupy, thanks to C. burnetii’s exceptionally large and hospitable
parasitophorous vacuoles. Vacuolar colocalization will probably be rare in the world of
coinfections. We believe that coinfection, apart from its ludic quality, may uncover
unexpected, and hopefully interesting, interactions involving (for instance), antagonism
via secreted toxins or antibiotics, competition for cell derived nutrients, quorum sensing
effects, exploitable modulation of host cell gene expression and transduction cascades.
We thus argue that coinfection with non-viral-pathogens could provide an added tool
for mono-infection-entrenched cellular microbiologists. However, whereas monoinfections may reflect a dialogue – by proxy - between two genomes, the neo-coinfector
may be confronted with a livelier dialogue involving three – genomes, besides the
potential participation of a fourth, the host cell mitochondrial genome. One problem
remains: given the number of available microorganisms, how is one to select the most
promising pair for coinfection?
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Histopathological evaluation and physicochemical by Raman spectroscopy in liver of
Swiss mice with Paracoccidioidomycosis
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The lungs are the target of paracoccidioidomycosis (PCM), however, systemic other
organs
may be affected and your functions compromised. This study aimed to
evaluate the
histopathological
changes and
physico-chemical in
the
liver
of Swiss mice infected with Paracoccidioides brasiliensis (Pb). The procedures were
approved by the Ethics Committee for Animal Experimentation of UEM, protocol
116/2010. We used 32 male mice of Swiss strain, with 30 grams, divided into 4 groups
of 8, with 2control animals. Animals were infected via the lateral tail vein with 0.1 ml
of fungal suspension containing 2 x 106 yeast cells of Pb18 and control groups received
0.1 ml of PBS. Animals were killed after 1, 2, 4 and 8 weeks of infection. After removal of
the liver, the lobe right was set at paraformoldeído 4% for 24 hours and processed for
paraffin embedding. Sections were made semi-serial 5-micron thick stained with
hematoxylin and eosin, periodic acid-Schiff and Gomori-Groccot. The left lobe was
processed for counting of colony forming units and analysis by Raman spectroscopy.
Histopathologic analysis demonstrated a principle of formation of granulomas in the
first week, and granuloma formation in the second week. The most common cell types
were neutrophils and macrophages isolated or in giant cells. A number of atypical
mitotic cells was found in the first and second weeks. The results show that
Pb triggered regenerarativa capacity and development of granulomas. And changes in
the Raman spectra have been associated with changes in molecular structure caused by
the fungus.
Keywords: Paracoccidioides brasiliensis, histopathological,
physical and chemistry,
liver.
Agências de fomento: Capes (Coordenação de Aperfeiçoamento de Pessoal de Nível
Superior), CNPq (Conselho Nacional de Desenvolvimento Científico e Tecnológica) e
Fundação araucária e UEM (Universidade Estadual de Maringá).
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The glycoprotein (gp43) is a molecule produced by Paracoccidioides brasiliensis (Pb)
which aims to initiate immune responses against paracoccidioidomycosis (PCM). The
objective of this study was identifying by immunohistochemical staining the presence of
gp43 in the liver of Swiss mice infected with Pb. All of the procedures were approved by
the Ethics Committee for Animal Experimentation (CEEA) of UEM, under protocol
116/2010. We used 32 male mice of Swiss strain, with 30 grams, divided into 4 groups of
8, with 2 control animals. Animals were infected via the lateral tail vein with 0.1 ml of
fungal suspension containing 2 x 106 yeast cells of Pb18 and control groups received 0.1
ml of PBS. Animals were killed after 1, 2, 4 and 8 weeks of infection. After removal of
the liver, the right lobe was isolated, fixed in 4% paraformoldeído for 24 h and
embedded in paraffin. Sections were made semi-serial 5-micron thick, stained with
Gomori-Groccot and immunostained with polyclonal antibody (1:50) anti-gp43
produced in rabbits. The reaction was revealed with peroxidase Histostain Plus. The left
lobe was processed for counting of colony forming units (UFCs/log 10). The expression of
gp43 presented diffuse in liver parenchyma and was higher in 1st and 2nd week of
infection, and these periods coincide with greater fungal colonization, as seen in
Gomori-Groccot and CFUs. The greatest amount of fungus can be associated with the
gp43 and may become a promising technique for evaluating the development of PCM.
Keywords: Paracoccidioides brasiliensis, gp43, liver.
Agências de fomento: Capes (Coordenação de Aperfeiçoamento de Pessoal de Nível
Superior), CNPq (Conselho Nacional de Desenvolvimento Científico e Tecnológica) e
Fundação araucária e UEM (Universidade Estadual de Maringá).
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The treatment tachyzoites of Toxoplasma gondii on the host cell interaction induced
conversion for bradyzoites forms
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Toxoplasma gondii is obligate intracellular parasite capable of infecting any nucleated
cell in warm-blooded animals and the causative of one of the most frequent parasitary
infections in humans, the toxoplasmosis. Patients with AIDS and pregnants compose the
major risk group for acquiring the disease. The actual therapy is the combination of
Sulfadiazine and Pyrimethamine which, even though efficient, has several limitations,
making the testings of new compounds for toxoplasmosis treatment necessary. The 3BrPA compound was recently proposed as a possible therapy for higly glycolytic cancer,
demonstrating activity in the ATP depletion and death of the cancer cells. In our present
study, it was observed that the 3-BrPA, in the micromolar concentration range, has
antiproliferative effects over tachyzoites of Toxoplasma gondii in interaction with LLCMK2 cells after 24 and 48 hours of treatment compared with control without drug.
However, after 48 hours, the parasites manteined your growth ratio. In Transmission
Electron Microscopy were observed degraded parasites and parasites with granules
similar to amylopectin granules, suggesting the composite’s capacity of inducing the
conversion of tachyzoites into bradyzoites. With Fluorescence Microscopy, after 6 days
of treatment with the compound over the interaction of T. gondii in LLC-MK2 cells, we
observed the presence of cystic wall marking, confirming the induction to the disease’s
chronic phase.
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GPI PbPga1p of P. brasiliensis is a surface antigen that activates mast cells through the
transcription factor NF-kappa B independent of the high affinity IgE receptor
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Paracoccidioides brasiliensis is the etiologic agent of paracoccidioidomycosis (PCM), one
of the most prevalent mycosis in Latin America. P. brasiliensis cell wall components
interact with host cells and influence the pathogenesis of PCM. PbPga1 is a GPI
anchored protein that is up-regulated in the yeast pathogenic form. GPI anchored
proteins are involved in cell-cell adhesion and cell-tissue adhesion, and have a key role
in the interaction between fungal and host cells. In the present study, we produced a
recombinant rPbPga1p in Pichia pastoris and then made an antibody against the
recombinant protein in chickens. Anti-rPbPga1p recognizes a protein on the yeast cell
surface that is concentrated at the neck between the mother cell and the bud. The
protein is also present on the surface of the new buds. The ability of rPbPga1p to
activate RBL-2H3 mast cells was examined by beta-hexasaminidase release and by
reporter cells VB9, which contains three binding sites for NFAT, in tandem, fused to
eGFP and NFKB2 with four copies of the NF-kappa B binding site located upstream of
the mCMV promoter regulating expression of GFP-dependent on the activation of NFKappa B. rPbPga1p was not able to stimulate release of beta-hexasaminidase or activate
the transcription factor NFAT, but it was able to activate the NF-Kappa B signaling
pathway. These results suggest that PbPga1 can activate mast cells by receptor(s) other
than the high affinity IgE receptor. Taken together these results indicate that PbPga1 is a
surface antigen that may play an important role in PCM pathogenesis.
Foment institution: FAPESP, FAEPA, CAPES.
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Neutrophil extracellular traps (NETs) decrease the viability of Toxoplasma gondii
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Toxoplasma gondii is an obligate intracellular parasite that can invade any nucleated cell
from warm blooded animals. T. gondii is the etiologic agent of toxoplasmosis, a disease
with worldwide distribution that can be a serious and deadly for unborn children and
immunocompromised patients. Neutrophils are essential for innate immune response,
fundamental to control of infections being, in general, the first cells to be recruited at
the inflammation sites. They are able to destroy pathogens either by phagocytosis or by
releasing cytoplasmic granules. A new mechanism of neutrophil cell death was
described: NETosis. It involves the release of neutrophil extracellular traps (NETs) rich in
DNA and proteins, such as histones and elastase. These NETs can immobilize and kill
bacteria, fungi and parasites, also providing a high concentration of antimicrobial
molecules. Thus, the aim of our work is to evaluate if T. gondii is able to release NETs
and to analyze the infectivity of the parasite after incubation with the supernatants rich
in NETs components. For this, tachyzoites from the RH strain of T. gondii were incubated
with supernatants of neutrophil activated by PMA (phorbol-12-myristate-13-acetate)
and then these parasites interacted with LLC-MK2 epithelial cells for 24 hours. Many
parasites were seen trapped in NET filaments, maintaining their normal shape, without
morphological dead signals. However, the viability of the parasites was compromising
because their infectivity was decreased. According to our results, we conclude that NETs
could participate in the control during the acute phase of toxoplasmosis.
Supported by CNPq and FAPERJ.
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The adipocyte is now appreciated to be an active endocrine cell playing critical roles in
different metabolic, immune responses, and in the development of chronic diseases.
However, the involvement of adipose tissue in infectious diseases has been poorly
investigated. Our group has pointed this tissue as an important target for Trypanosoma
cruzi infection which resulted in an inflammatory phenotype of cultured adipocytes. The
question arose whether the parasite directly invades human adipose tissue and mouse
primary adipocytes. To verify this ability, we isolated primary adipocytes from adipose
tissue of BALB/c mice, exposed them to trypomastigotes of T. cruzi and evaluated the
presence of amastigotes by immunofluorescence. Our results demonstrated
amastigotes close to the nucleus of adipocytes indicating that the parasite is able to
infect this cell type. Despite significant evidence of adipose tissue involvement with
infectious agents, no work, so far, examined if patients with chronic Chagas disease
presented adipose tissues infected with T. cruzi. To address this question, biopsies of
subcutaneous fat tissues were recovered from 10 patients presenting chronic Chagas
heart disease and 10 control patients who underwent pacemaker exchange. T. cruzi
kDNA were detected in 3 of the 10 Chagas patient's pericardial fat tissues. Two of these
samples were genotyped: in one patient TcII was detected; in the other, we detected
the occurrence of a mixed infection of TcII and TcVI. Taking these findings, we postulate
that in chronic Chagas disease the adipose tissue may be an important parasite reservoir
from which recrudescent of infection can occur.
Keywords: Trypanosoma cruzi; adipose tissue; Chagas heart disease.
Financial support: Albert Einstein College of Medicine, CAPES, CNPq, Diabetes Research
Center, FAPEMIG and NIH.
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The surface of the fungal pathogen Cryptococcus neoformans is coated by a
polysaccharide capsule, which is essential to virulence. The principal capsular
component, glucuronoxylomannan (GXM), interacts with cell surface glycans, including
chitin-like oligomers. Although the role of GXM in cryptococcal infection has been well
explored, there is no information how chitooligomers affect fungal pathogenesis. In this
study, surface chitooligomers of C. neoformans were blocked through the use of the
wheat germ lectin (WGA) and the effect on fungal growth, extracellular polysaccharide
release, interaction with host cells and animal pathogenesis was analyzed. Treatment of
C. neoformans cells with WGA followed by infection of mice delayed mortality relative
to animals infected with control fungi. This observation was associated with reduced
brain colonization by lectin-treated cryptococci. Lectin treatment also rendered yeast
cells less efficient in their ability to associate with phagocytes in vitro, but not with
endothelial or with alveolar cells. Effective interaction of C. neoformans with phagocytes
required chitooligomers and Toll-like receptors 2, as inferred from models using animal
macrophages obtained from wild type and Tlr2 knockout mice under control conditions
or after blocking fungal oligosaccharides with WGA. The lectin did not affect fungal
viability, but inhibited GXM release to the extracellular space and capsule formation.
These results indicate that chitin-derived structures are involved with cryptococcal
pathogenesis and suggest that blocking of chitooligomers may modify the course of
C.neoformans infection in favor of the host.
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Toxoplasma gondii is an obligate intracellular parasite, able to actively invade all
nucleated cells from warm-blooded animal. The invasion process happens quickly and
parasite undergoes a visible constriction as it invades the host cell, forming the moving
junction and, after the parasitophorous vacuole (PV). Our goal is to investigate if
the interaction with T. gondii and its secretions change the organization of cytoskeleton
of the host cell at the entrance sites and the course of infection with the formation of
PV. To accomplish it we had to establish protocols for the extraction of plasma
membranes to expose and preserve the cytoskeleton of two cell types, the LLC-MK2
lineage and mouse peritoneal macrophages. Each cell types was separately plated,
interacted with tachyzoites of the RH strain at the ratio 10:1 for 30 minutes and
submitted to two extraction protocols. Best results for macrophages were obtained with
1% TritonX-100 in PHEM buffer for 10 min followed by fixation in 2% glutaraldehyde
in PHEM buffer, while LLC-MK2 culture gave better results with 1% TritonX-100 in PBS
for 2 minutes and fixation in 2.5% glutaraldehyde in 0,1M sodium cacodylate
buffer.Samples were pos-fixed, dehydrated in ethanol series and dried by critical point
of CO2, coated with gold and observed in the SEM-Quanta 250 microscope. Parasites
had little or no extraction of the plasma membrane, while cytoskeleton of host cells was
exposed in many of them. Once these protocols are established, the next step it to apply
them at different times post-infection and correlate the observations with light and
transmission electron microscopy. This research was supported by CNPq and FAPERJ
(Brazil).

Cryptococcus neoformans is an encapsulated yeast that causes disease in
immunocompromised patients. Cryptococcosis is considered an AIDS-defining condition
and it is the third most frequent neurological complication in AIDS patients.
Macrophages represent first line of defense of cryptococcosis. During the last decade,
studies have focused on how this yeast can survive and proliferate within macrophages.
However, studies dealing with exact mechanisms used by the yeast to enter host cells
are still incipient. Therefore, we focus this study using cytoskeleton inhibitors to observe
C. neoformans interaction with peritoneal macrophages by confocal microscopy.
Four different C. neoformans strains differing in serotypes and capsule size (ATCC28957,
H99 and acapsular mutants CAP59 and CAP67) were allowed to interact with peritoneal
macrophages, previously adhered on glass cover slips in a ratio 50 yeast per
macrophage for 4 hours. Interactions occurred in absence or presence of cytoskeleton
inhibitors: Cytochalasin D or Nocodazole and then cells were processed for flow
cytometry (FACS) or confocal microscopy (actin filaments were labeled with AlexaFluor
488 phalloidin and α-tubulin was labeled with anti-α-tubulin AlexaFluor 546 conjugate).
FACS experiments revealed that actin and tubulin inhibitors diminished yeast
internalization process by macrophages this reduction was more prominent during
acapsular mutant-macrophage interactions. Confocal microscopy revealed the presence
of actin surrounding endosomes vacuoles containing yeasts, whereas α-tubulin
apparently was less recruited after yeast internalization. Taken together, these results
indicate a more prominent role of actin recruitment than α-tubulin and helps us better
understand how initial process of C. neoformans-macrophage interaction may occur.
Further studies are ongoing.
This research was supported by CNPq, FAPERJ and Capes (Brazil).
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Background: T. cruzi strains have been divided into six discrete typing units (DTUs)
according to their genetic background. These groups are designated T. cruzi I to VI. In
this context, amastigotes from G strain (T. cruzi I) are highly infective in vitro and show
no parasitemia in vivo. Objectives: Here we aimed to understand why amastigotes from
G strain are highly infective in vitro and do not contribute for a patent in vivo infection.
Methods: it was made in vitro analyses: multiplication assay; ex vivo multiplication assay
in inflammatory peritoneal macrophages; release assay, with in vitro differentiated
macrophages; and in vivo analyses: knockout and wild-type mice infection; flow
cytometry to identify NK activation and recruitment during in vivo infection. Results: Our
in vitro studies demonstrated the first evidence that IFN-gamma would be associated to
the low virulence of G strain in vivo. After intraperitoneal amastigotes inoculation in
wild-type and knockout mice for TNF-alpha, Nod2, Myd88, iNOS, IL-12p40, IL-18, CD4,
CD8 and IFN-gamma we found that the latter is crucial for controlling infection by G
strain amastigotes. Conclusions: Our results showed that amastigotes from G strain are
highly infective in vitro but did not contribute for a patent infection in vivo due to its
susceptibility to IFN-gamma production by host immune cells. These data are useful to
understand the mechanisms underlying the contrasting behavior of different T. cruzi
groups for in vitro and in vivo infection. All the experiments were approved by ethics
committee on animal research. Funding Support: FAPEMIG and CAPES.
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Ehrlichia canis is the primary etiologic agent of Canine Monocytic Ehrlichiosis (CME), one
of the most important infectious diseases of dogs in Brazil. This disease has been known
for a long time in veterinary medicine and recently in human medicine as tick-borne
zoonosis. Bacterial obligate intracellular parasites with a tropism for monocytes and
macrophages, such as E. canis, have evolved diverse mechanisms to ensure their
immune evasion of host cellular defenses. These mechanisms involve adaptations for
survival in distinct intracellular compartments. However, the signaling mechanisms
involved in the cell proliferation of E. canis are unknown. Thereby in this study we
analyzed the role of the cytoskeleton specifically, actin microfilaments and
microtubules, components of the IP3/DAG cell signaling pathway such as phospholipase
C (PLC), protein kinase (PTK) and calcium channels as well as the role of iron in the
Ehrlichia canis in vitro proliferation. Different inhibitory compounds were used for each
component: Cytochalasin D (inhibits actin polymerization), Nocodazole (inhibits
microtubule polymerization), Neomycin (PLC inhibitor), Genistein (PTK inhibitor),
Verapamil (blocker calcium channel) and Deferoxamine (iron chelator). We observed a
significant decrease in the total number of bacteria in infected cells treated suggesting
that these cellular components are essential for E. canis proliferation. Moreover, we
also observed filopodia formation by immunofluorescence from infected cells toward
the uninfected cells, suggesting that this structure is formed due to a bacterial stimulus
that may be fundamental to bacterial processes such as proliferation and spread.
Keywords: Ehrlichia canis, Cytoskeleton and Cell Signaling.
Supported by: CNPq, FAPEMIG and CAPES.
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Background: Trypanosoma cruzi is the etiologic agent of Chagas disease that induces a
pathological hypertrophy in the heart, esophagus and colon. This disease affects millions
of peoples in Latin America. Recently our group characterized a 21 kDa T. cruzi protein
(P21). P21 is secreted by T. cruzi and is capable of inducing parasite phagocytosis by the
host cell. Its recombinant form (P21-His6) is purified from insoluble bacterial extract
using nickel affinity chromatography, dialysis against PBS and centrifugation to obtain a
refolded form. In another protocol we used soluble bacterial extract, nickel affinity
chromatography and system AKTA purifier to obtain a soluble form. Aims: to compare
two samples of P21-His6 obtained from each protocol and verify their viability.
Methods: we used a Circular Dichroism Spectroscopy and phagocytosis assay of
zymosan particles by mice peritoneal macrophages treated or not with P21-His6.
Results: both protocol generated recombinant P21-His6 with similar spectrum in Circular
Dichroism Spectroscopy. Also, both P21-His6 are able to induce phagocytosis of zymosan
in a similar fashion. However, the soluble protein protocol is more difficult, expensive
and unproductive, because it demands a lot of materials, needs sophisticated
purification equipments and provides low amounts of P21-His6 than the refolded protein
protocol. Conclusion: our refolding protocol generates a recombinant protein similar to
that obtained from the soluble fraction with the advantage of being rapid, low
expensive and permits the purification of high amounts of the recombinant protein
from a small inocula. This study was performed conform ethical approval for animal and
human studies.
Financial support: CAPES, FAPEMIG, FAPESP, CNPq
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Background: atypical enteropathogenic Escherichia coli (aEPEC) is an extracellular
bacterium causing diarrhea in children and adults and presenting a high heterogeneity
regarding its virulence factors. The increasing number of cases of diarrhea caused by
aEPEC denotes the high capacity of adaptation and pathogenicity of this E. coli subcategory, which is now considered an emergent pathogen. Objective: to study the
interaction between aEPEC and professional phagocytes in order to understand the
mechanisms that generates such adaptability and pathogenicity. Methods and results:
two samples of aEPEC serotype O55:H7 were able to reduce phagocytosis by both
J774.A1 lineage macrophages and primary culture macrophages, derived from C57/BL6
mice bone marrow. Pre-incubation of the macrophages with the supernatant from
sample O55:H7 reduced phagocytosis of a control sample. The bacterial culture
supernatants were fractionated by solid phase extraction and HPLC, and the active
fractions were analyzed by mass spectrometry. The results show that the fraction with
bacterial antiphagocytic activity also reduces phagocytosis of Sacharomyces cerevisiae,
latex particle. Conclusion: aEPEC can induce antiphagocytosis, through a secreted
antiphagocytic factor that is soluble in aqueous medium, is thermo-stable, has a low
molecular weight (smaller than 2 kDa), is not bactericide or cytotoxic and, finally,
possibly presents a glycosidic region. These findings suggest that the antiphagocytic
factor may, though maybe not alone, play an important role in the adaptability and
pathogenicity of emergent pathogen
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3D View of interconnections between endoplasmic reticulum profiles and inner
membrane complex of Toxoplasma gondii
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This Apicomplexan intracellular parasite is the causative agent of toxoplasmosis. The
tachyzoites -forms of acute stage- posses a fast intracellular cycle. This parasite presents
typical eukaryotic organelles, while others are exclusive. Among the second is the inner
membrane complex (IMC), a system of flattened vesicles which lies under the plasma
membrane. The IMC is discontinuous in the apical and posterior part of the polarized
cell body. The origin of these vesicles is not known. Our aim was to investigate possible
connections of the IMC with other intracellular membrane systems using serial
sectioning with Dual Beam slice and view SEM, and electron tomography for 3-D
visualization of these regions. We used tachyzoites of the RH strain harvest from
peritoneal fluid of infected mice. We employed chemical fixation processing for electron
microscopy and potassium iodide contrast of reducing compartments to enhance the
visualization of endoplasmic reticulum profiles. In Dual beam SEM we achieved
rendering a whole cell in which we observed points of interconnection between the IMC
and endoplasmic reticulum profiles. Using potassium iodide the strong reaction in the
inner membrane complex was observed, indicating a reducing environment in this
compartment. Electron tomography of 200nm thick sections, as well as random
observation of different samples and electron microscopy, confirmed the presence of of
interconnections. These observations lead to the conclusion that the IMC is a specialized
region derived from endoplasmic reticulum and connected to it at some points.
Supports: CNPq, FAPEJ, CAPES

The ability of Trypanosoma cruzi to invade, persist and adapt in both invertebrate and
vertebrate hosts is multifactorial and depends on both the parasite and host fitness. EAs
correspond to 10% of the circulating forms in mice during the acute phase of T. cruzi
infection and are also capable of sustaining an infective cycle in the mammalian host
and cells. Unlike to previously shown for trypomastigotes, the recruitment of actin is
central to the uptake of EA forms in mammalian host cells, including HeLa cells. We
aimed to study EA invasion by evaluating both host and parasite factors. From the host
cell point of view, we focused on the role of Protein Kinase D (PKD) and cortactin in EA
uptake by HeLa cells. The recruitment of cortactin and PKD-GFP-constructions by EA in
HeLa cells was assessed both in vitro (fixed cells and indirect immunofluorescence) and
in vivo (live-cell imaging by time-lapsed confocal microscopy). Wild type PKD1 and 2, but
not PKD3 were recruited with cortactin to sites of actin-rich cup-like structures induced
by EA invasion. Heat-killed parasites or epimastigotes (non-infective forms) did not
recruit these proteins. On the parasite side, we characterized a classical enzyme of the
isoprenoid pathway which is unexpectedly secreted only by T. cruzi. This enzyme
modulated both HeLa cell signaling and invasion by EA in a behavior consistent to a
moonlighting protein. These results suggest that unexpected novel roads may also be
explored by Trypanosoma cruzi to invade cells.
Support: FAPESP 07/50551-2

257

R37
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Neutrophil extracellular traps (NETs) are formed by a DNA scaffold decorated with
histones, cytosolic and granules proteins, which ensnare and kill microorganisms when
extruded from neutrophils upon activation by microorganisms, such as Leishmania. This
new microbicidal mechanism named NETosis, has been shown to be dependent of ROS
generation by NADPH oxidase activity. Here we analyze the role of ROS in the netosis
stimulated by Leishmania amazonensis (La), using human neutrophils isolated from
healthy blood donors. ROS production was inhibited by treating neutrophils with several
inhibitors before activation with La, and NET release quantified by measuring DNA in the
cultures supernatants. Our results show that diphenyleneiodonium, an inhibitor of
NADPH oxidase, significantly inhibited NET release induced by La. N-acetylcystein and
apocynin (a non-selective and a selective NADPH oxidaseinhibitors, respectively)
reduced 43% and 34%, respectively the induction of NETs by La. We wondered the role
of ROS produced by the mitochondria on NETs formation.Rotenone, an inhibitor of
mitochondrial complex 1, inhibited 40% NETs release by La. Confirming mitochondrial
ROS participation on NET release, treatment with carbonylcyanide ptrifluoromethoxyphenylhydrazon, an uncoupler of mitochondrial oxidative
phosphorylation, reduced 67% NETs formation by La. ROS inhibition by the different
treatments was ensured by ROS measurements with specific probes. Together, our
results ensure that ROS are involved in La-induced NET formation by human neutrophils,
and suggest the involvement of mitochondrial-generated ROS in this process. Thanks
Hemotherapy Service Clementino Fraga Filho Hospital, UFRJ; all procedures approved by
Human Ethical Committee. Support: FAPERJ, CNPq, CAPES.
Authors corresponding address: natyrochael@yahoo.com.br (presenting author);
michelletanny@yahoo.com.br; andersoncbg@gmail.com; mpinto@bioqmed.ufrj.br;
maroli@bioqmed.ufrj.br; esaraiva@micro.ufrj.br (corresponding author)
All authors disclose any financial or personal relationships with individuals or
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Leishmaniasis is caused by protozoa from the genus Leishmania. The chemotherapy
used in
leishmaniasis is
considered ineffective
and has
serious side
effects. In previous studies we observed some effect of extracts derived
from plants belonging to the genus Ruta, Ageratum, Tabebuia on promastigotes
of Leishmania amazonensis in axenic parasite culture. However, we had not observed
the effect of these extracts during amastigote forms multiplication inside mammalian
cells. Thus, the aim of this study was to determine the effect of plant extracts Ruta
graveolens, Tabebuia impetiginosa and Ageratum conyzoides on the multiplication of
amastigotes. Methods: macrophages J774 were plated in 24 well plates, after 24
hours were added parasites to invade for five hours, then the cells were treated with
the
extracts in predetermined
concentrations. After 72
hours, coverslips were
fixed and observed under fluorescence microscope after staining the cell with polyclonal
antibody against the parasite. Results: Two hundred infected cells were counted
and the number of amastigotes internalized in each cell. A significant decrease
(P<0.05) in the number of amastigotes in cellstreated was observed compared to
control cells. Treatment with extracts from T. impetiginosa, A. conyzoides and R.
graveolens generated a reduction in the number of amastigotes of about 30%, 40%
and 45%
respectively. Conclusion:
The plants
extracts have activity
against amastigotes and
promastigotes
of L. amazonenesis. Further
studies in
vitro and in vivo are needed to determine the use of such plants in the treatment of
leishmaniasis. Financial support: CNPq/ FAPEMIG/ UFU
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Flaviviruses are arboviruses that can cause diseases like Dengue and Yellow fever. These
viruses have a particular importance for public health mainly in South America, Central
America and Asiatic southeast. Yellow Fever Virus (YFV) is an endoplasmic reticulum
(ER)-tropic virus that is dependent on the host ER to translate, replicate and package its
genome. The upstream mediators of the endoplasmic reticulum stress (ERS) are ATF6,
PERK and IRE1, usually held inactive by association with the binding immunoglobulin
protein (BiP). The ERS can be triggered by an accumulation of unfolded protein leading
to a stress response with BiP dissociation. When released from BiP, ATF6 translocates to
the Golgi where it gets cleaved by proteases, and PERK and IRE1 homodimerize, what
induces their autophosphorylation and activation. PERK phosphorylates and inactivates
eIF2α. IRE1 induces splicing of XBP1 mRNA leading to transcription of genes involved in
ERS. Activated mediators may induce CHOP overexpression. CHOP is a nuclear factor
that leads to expression and translocation of pro-apoptotic Bcl-2 proteins from the
cytosol to the mitochondria. Here, we investigate the ERS induced by YFV. We infected
Vero cells with YFV using a MOI=1 and analyzed the cell viability using LIVE/DEAD kit
assay. The YFV-induced ERS was confirmed by PhosphoeIF2α overexpression 18 hours
post infection. We also observed ATF6 cleavage after 18 hours of infection, suggesting
ERS activation. CHOP overexpression was observed after 48 hours post infection. BiP
levels were not altered. Our results suggest that YFV induces ERS through PERK, ATF6
activation and CHOP overexpression.
Keywords: Apoptosis, ,ERS,CHOP,YFV
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Group B streptococcus (GBS) is a leading cause of pneumonia, sepsis and meningitis in
newborns and immunocompromised adults. The pathogenesis of GBS infections is a
multifactorial process that includes the ability to adhere, colonize, and invade host cells.
Previously studies demonstrated that GBS adherence and invasion of human umbilical
vein endothelial cells (HUVEC) is dependent of actin reorganization with alterations on
tyrosine phosphorylation profile of HUVEC proteins. However, the molecular
mechanisms underlying entry of GBS into human endothelial cells are not yet fully
understood. Studies showed a relationship between the production of reactive oxygen
species (ROS) and activation of protein tyrosine kinases (PTK). ROS are responsible for
activating protein phosphatases responsible for the inactivation of PTK. This study
analyzed the involvement of NADPH oxidase during GBS-HUVEC interaction. The role of
NADPH oxidase in GBS-HUVEC interaction and reorganization of microfilaments was
evaluated by DPI (NADPH oxidase inhibitor). Microfilaments were labeled with
phalloidin-FITC in the presence or absence of DPI. The P47 phox (NADPH oxidase
subunit) level was evaluated by western blotting. In the present study, we showed that
GBS invasion and actin reorganization induced by GBS on HUVEC were associated with
NADPH oxidase activity, and increases of p47 phox levels by GBS during interaction with
HUVEC. In conclusion, our studies showed the ability of GBS to stimulate reactive
oxygen species (ROS) production by NADPH oxidase and its involvement on
reorganization of actin filaments. (Supported by: FAPERJ, CNPq and SR-2/UERJ)
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C57BL/6 mice infected orally with 100 cysts of Toxoplasma gondii ME-49 strain are
highly susceptible to acute infection, with massive necrosis of the intestinal villi and
mucosal cells, as well as intense influx of inflammatory cells in the small intestine.
Pretreatment with the Soluble Antigen of Tachyzoites (STAg) intraperitoneally 48 hours
prior to oral infection with high parasitic load of T.gondii is able to reduce the intestinal
inflammatory response caused by parasites in susceptible mice, C57BL / 6. In order to
verify the role of Soluble Antigen of Tachyzoites (STAg) in oral infection with T.gondii,
resistant, BALB/c, and susceptible, C57BL/6 mice were treated with phosphate buffered
saline (PBS) or STAg 48 hours before oral infection with 30 cysts of T.gondii ME-49 strain
and sacrificed on 8 days after infection. Treatment with STAg attenuated the
inflammatory response, as well as induced protection from injuries caused by infection
in the small intestine of infected mice and induced a considerable increase in the
number of goblet, Paneth and IgA positive cells in the small intestine of susceptible and
resistant animals. Thus, the results suggest that prior injection of STAg is able to
promote protective mechanisms in the small intestine of orally infected animals, which
are mediated by goblet and Paneth cells and local secretion of IgA, contributing to the
protection of infected mice with the parasite.
KEY WORDS: STAg; Toxoplasma gondii; small intestine;
Financial Support: CAPES, CNPq, FAPEMIG
Project approved with registration protocol: CEUA/UFU: 047/10
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The genus Aeromonas is a significant human pathogen. Studies have shown that the
pathology caused by these bacteria involves numerous virulence factors, such as the
ability to produce toxins, adhesion and invasion. The properties conferred by these
factors have been extensively studied in experiments of interaction between bacterial
strains and cell culture. We investigated the interaction of Aeromonas strains with HEp2 and Caco-2 cell lines as the action of cytotoxic enterotoxin, the pattern of adhesion
and invasive capacity. Ten strains of Aeromonas isolated from fish sold in open markets
were used, 9 of A. caviae and one of A. hydrophila. For the cytotoxicity assay, aliquots of
the sterile filtered from bacterial culture were added to the cells cultures with
incubation period of 2, 24 and 48 hours. In adhesion and invasion tests, aliquots of
bacterial grown culture were added to cell cultures. Adhesion test had incubation period
of 90 minutes and 6 hours. The ability of 6 of the 10 strains to invade HEp-2 with 3 hours
of incubation was evaluated. Among 10 strains, 90% produced cytotoxic effect on HEp-2
cells, while 50% of the strains produced the same effect on Caco-2 cells. Displaying the
adherence patterns diffuse and aggregative, 90% of the strains were adherent to both
cell lines. The strains tested showed low rates of invasion and are considered noninvasive. HEp-2 cells showed to be superior for the tests, while the Caco-2 cells are not
suitable for the testing of cytotoxicity.
Financial Support: Capes, CNPq, FAPERJ and SR-2/UERJ.
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Salmonella enterica serovar Typhimurium is a gram-negative, facultative anaerobic
bacteria. It has a predilection for growing in tumor cells. The A549 cells are human
alveolar basal epithelial cells. These are squamous in nature and responsible for the
diffusion of substances, such as water and electrolytes, across the alveoli of lungs. They
grow adherently, as a monolayer, in vivo.
This study analyzed the infection of Salmonella enteretidis serovar typhimurium in
adenocarcinomic human cells in three different aspects.
The morphological assay showed tumor cell shrinkage, nuclear fragmentation and
chromatin condensation suggesting that the bacteria was inducing apoptosis on the
adenocarcinogenic epithelial cells. For further investigation we verified if there was
occurring the DNA degradation of the tumor cells, and it was seen.
The quantification of cytokines was performed by comparison of mRNA production
between the inner control (GAPDH) present in every homeostatic cell and the target
molecules. Such methodology showed great variations among the strains analyzed and
some predictable results, for example, bacterial strains isolated from diarrhea were
more virulent against the tumor cells than others.
In conclusion, we have shown some data proving that Salmonella enteritidis serovar
typhimurium is able to adhere and infect adenocarcinomic human alveolar basal
epithelial cells causing the human cell to undergo programmed cellular death.Therefore
this study opens a new field for this kind of tumor treatment using, for example, the
mutated for some virulence factors bacteria as a more precise delivery system of any
chemotherapeutic agent.
Funding by CAPES/FAPESP/ CNPq
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It is estimated that 44 million people are infected with HIV-1 worldwide. Drug therapy
used to control HIV replication consists in administering to the patient a combination of
at least three antiretroviral drugs, and is the only treatment available nowadays.
However, there are several problems associated with long-term therapy, like drug
toxicity and selection of multidrug-resistant virus. It is therefore of great importance to
search for new drugs that could inhibit viral replication, specially acting against new viral
targets and resistant viruses. Thus, the objective was to screen a library of compounds
synthesized by the Laboratório de Avaliação e Síntese de Substâncias Bioativas (LASSBio)
that could act against different targets during the HIV replication cycle. The anti-viral
activity of compounds was tested in the indicator cell line TZM-bl. Cell toxicity was
evaluated by XTT. A possible inhibitory activity of reverse transcriptase reaction was
tested by NERT. To evaluate the activity on viral protease, changes in the structural
proteins processing by Western blot were verified. From 17 non-cytotoxic
compounds, six showed inhibition of HIV-1 replication (ranging from 30% to 55%). The
IC50 of two compounds was estimated at 66nM and 58nM. The compounds appear to
have no inhibitory activity against reverse transcriptase. Two compounds caused
abnormal Gag processing. The compounds that showed inhibitory activity of HIV-1
replication deserve further studies of mechanism of action. Tests to assess inhibition of
adsorption and fusion will also be made. This project was funded by INCT-Inofar and
CNPq.
Financial support: INCT-Inofar; CNPq
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Aeromonas are gram-negative facultative anaerobic bacteria that can be found in
aquatic habitats, such as drinking water, sewage and rivers and a variety of foods. These
bacteria may cause various infections in humans, mainly gatroenteritis. The
pathogenicity of Aeromonas is complex and more studies are needed about their
virulence. An important virulence factor of these bacteria is the ability to produce
compounds with toxigenic activity. The aim of this study was to evaluate the cytotoxic
potential of different strains of Aeromonas on human intestinal epithelial cells (HRT-18).
For this, HRT-18 cells were incubated with bacterial culture supernatants from different
Aeromonas strains isolated from clinical samples. After three and 24 hours of incubation
were carried out microscopic analyzes of the treated cells and, after 24 hours of
incubation, MTT reagent was used to measure indirectly the viability of cells treated
with bacterial culture supernatants. The majority (62,96%) of Aeromonas strains used in
the tests were cytotoxic and capable of producing significant morphological changes in
the HRT-18 cells, such as rounding, indicating loss of cell adhesion, vacuolization and
cellular lysis, with the formation of debris. A. hydrophila showed 100% of cytotoxicity, A.
venonii 100%, A. trota 33,33%, A. cavie 16,67% and Aeromonas spp 50%. The
cytotoxicity activities showed by the most of strains give evidence of the great virulence
potencial of this genus and allow best understanding of the gastrointestinal
pathogenicity of these bacteria reported in humans and still poorly understood. This
work was supported by grants from Fundação Araucária – PR.
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Neisseria meningitidis, a commensal bacterium of the human nasopharynx, occasionally
cross the respiratory and blood-brain barriers and cause diseases such as meningitis and
septicemia. Since the human is the only natural host, studies with cellular models are an
important tool for the analysis of the interaction between the pathogen and its host.
The aim of this work was to analyze fifteen different N. meningitidis strains from
serogroups B, C, W135 and Y in the infection of human cells from different sites of
meningococcal infection. NCIH460 (lung carcinoma), Hec-1B (endometrium
adenocarcinoma) and NG97 (glioma) cells were infected and incubated at 37 °C under 5
% CO2. After three hours, the samples were inoculated in chocolate agar to determinate
the meningococcal adhesion rates, fixed and stained with Wrights’ stain to
morphological analysis in optical microscopy and had its RNA extracted to determinate
the cytokines profile through quantitative Real-time PCR. The morphological alterations
and TNF-a expression were more evident in NG97 cells. The maximum adhesion rates in
NCIH460, Hec-1B and NG97 were 36, 57 and 58 %. The strain B4 stood out with the
higher morphological alterations and adhesion rates. W135 strains in general were less
adherent and injurious. Strains from others serogroups varied among themselves in the
evaluated parameters. The results indicate that the meningococcal interaction with host
cells is independent of serogroup and the differential adhesion in different cells in vitro
was capable of mimicking the pathological process in meningococcal disease. This work
was funded by FAPESP and Capes.
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The Brazilian Purpuric Fever (BPF) is a systemic pediatric disease caused by Haemophilus
influenzae biogroup aegyptius (Hae), wich was exclusively associated with conjunctivitis,
a non-invasive disease. The main virulence factors of Hae-BPF strains still remain
unclear. One possible explanation of its origin is the lateral transfer of virulence genes to
Hae. The aim of this work was to elucidate the role of the las gene, predicted to encode
a virulence-associated autotransporter, in the Hae-BPF virulence. The upstream and
downstream regions of las were amplified from a Hae strain and merged with ermAM
cassette. This construction was transferred to B4, a Neisseria meningitidis strain that
causes invasive disease and sepsis, and to non-BPF H. influenzae strains. Hec-1B cells
(endometrium adenocarcinoma) were infected with BPF strains, non-BPF strains, B4 and
las mutant strains and the cytokines profile was determinated through quantitative
Real-time PCR. The gene transfer was capable to increase the TNF-a and IL10 expression
in eight log scale of folding change RNA expression. There were no significant
differences between the cytokines profile in Hec-1B infected with B4 and the B4 las
mutant. The results indicate that las could be a possible predominant gene in the BPF
pathology and that the use of transcription fusions as mimicking models of genetic
transfer is a useful tool in the search of virulence associated genes. This is the first
molecular study involving the las transfer to elucidate Hae-BPF’s virulence. This work
was funded by FAPESP and CNPq.
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HIV-1 uses cellular factors to start its protein synthesis, which is done mainly by the
recognition of the cap structure of its mRNAs. Poliovirus 2A protease interrupts capdependent translation by cleavage of initiation factor eIF4G. So, synthesis of HIV-1
proteins is potentially sensitive to the action of poliovirus proteases.
The objective of this work is to analyze the interference of 2A protease on the
replication of HIV-1.
First, we made co-transfections by cationic liposomes of an infectious clone of HIV-1 or
a reporter plasmid containing luciferase gene as a control with an expression vector of
2Apro. Cells and supernatants were collected in different post-transfections times. We
evaluated the expression of luciferase by luminometry, expression of viral proteins by
p24 ELISA and production of HIV-1 infectious particles by the infection of TZM-bl cells
indicated by β-galactosidase.
We observed a significant reduction in the expression of luciferase in 2Apro cotransfected cells in all tested proportions until 72 hours post-transfection. Synthesis of
p24 viral protein and production of infectious viral particles in 2Apro co-transfected cells
were also significantly decreased up to 48 hours post-transfection. However, at 72 hours
post-transfection, in 3:1 proportion of infectious clone to the 2Apro-expressing vector,
p24 synthesis and release of infectious viruses were recovered. In all conditions tested,
no cytotoxic effects were observed.
Together, our results suggest that 2Apro is able to reduce significantly the capdependent translation of at least one viral structural protein and therefore to inhibit the
production of HIV-1 infectious particles.
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Activated macrophages produce nitric oxide (NO), which is a microbicidal agent. This
production is catalyzed by inducible NO synthase (iNOS), which uses arginine as
substrate producing NO and citruline. It has been demonstrated that NO production is
inhibited by Toxoplasma gondii infection, the agent of toxoplasmosis. This escape
mechanism is directly related with parasite active invasion. This inhibition is caused by
iNOS disappearance of only infected macrophages as visualized by immunofluorescence.
Three main iNOS degradation pathways have been described: the proteasome, the
calpain and the lysosome pathway. This work aims the identification of the iNOS
degradation pathway caused by T. gondii infection of activated macrophages. For this,
J774-A1 macrophage cell line was cultured with Dulbecco's modified Eagle medium
supplemented with 5 % fetal bovine serum. The T. gondii (RH strain) was maintained by
peritoneal passages in Swiss mice. Macrophages were activated with lipopolysaccharide
and Interferon-gamma for 24h, treated with lactacystine β lactone (proteasome
inhibitor), calpeptine (calpain inhibitor), or concanamicin A (lysosome inhibitor) and
infected with the parasite. Coverslips, cell lysates and supernatant were collected after
2, 3, 6 and 24h to assay iNOS expression by immunofluorescence and western blotting,
and to determine NO production by the Griess reagent. iNOS was not visualized in
macrophages infected with T. gondii. Macrophages treated with lactacystine β lactone
infected with T. gondii showed iNOS expression. However, calpeptin and concanamicin
A treatments could not revert NO inhibition. These results indicate that T. gondii
infection activates the proteasome pathway degrading iNOS.
Keywords: inducible Nitric Oxide Synthase, Toxoplasma gondii, macrophage, lysosome,
calpain and proteasome.
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Nef, an accessory protein expressed early during the replication cycle of the primate
lentiviruses (HIV and SIV), plays an essential role in viral infectivity and disease
progression by a still not completely understood mechanism. Although many studies
address Nef functions on the early replicative cycle, less attention is given to the late
steps of replication, eg. assembly, budding and maturation. Our group had previously
described the interaction of Nef with the p6* region in GagPol, a peptide involved in
viral Protease activity modulation. Since p6* and Protease have a role in protein
processing, we explored Nef’s role on maturation and viral particle assembly. To assess
the level of protease activity in the presence or absence of Nef, we compared the
proteolytic processing of Gag and GagPol in HIV-1 WT or its deltaNef counterpart. We
also verified the sensitivity of both viruses to Protease Inhibitor Lopinavir and checked
the levels of mature particle production and enzyme incorporation. Nef’s absence lead
to an increase on the catalytic activity of Protease, resulting in a decrease on Integrase
incorporation on nascent viruses and lower levels of produced mature particles, which
could explain the lower infectivity associated with deltaNef viruses. The higher Protease
activity of deltaNef virus correlated with a smaller IC50 to Lopinavir compared to HIV-1
WT, confirming our results. Our current objective is to refine these findings and
investigate the mechanism by which Nef attain Protease regulation.
Finnancial Support: CNPQ, FAPERJ and MS/FUJB.
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Galectin-3 is a protein from the beta-galactoside-binding family and it is involved in
several biological events, including protein trafficking, endocytosis pathways and
cytoskeleton rearrangement. We have already demonstrated that extracellular
amastigotes (EA) from Trypanosoma cruzi were associated with a galectin-3 containing
structure at times related to the vacuole lysis in mouse embryonic fibroblasts (MEFs).
The aim of this study was to evaluate the presence of galectin-3 during intracellular
traffic and its importance during invasion and multiplication of T. cruzi EA. For the
invasion (2 hours) and multiplication (24, 48, 72 and 96 hours) assays, we collected
peritoneal macrophage from wild type (WT) or galectin-3 knockout C57Bl/6 and infected
them with a ratio of 1:10 cells to AE, then 100 of total cells were counted for invasion
and 100 infected cells for multiplication. Using kinects assays we analyze the presence
of galectin-3 during intracellular traffic of both AE and trypomastigotes forms. We also
wanted to demonstrate that recruitment of galectin-3 was dependent from the host cell
and not from the parasite, so we conduct the same experiment using fixed parasites
with 4% formaldehyde instead. Those experiments are being counted for events of
colocalization between galectin-3 and actin marked with a monoclonal and faloidinaTRITC, respectively. Until now, there was no significant difference between invasion on
cells galectin-3 knockout or WT, but multiplication increased significantly on knockout
cells at 72 and 96 hours after the invasion, suggesting a new role from galectin-3 in the
multiplication rate.
Ethical Approval: CEUA-UFU
Financial support: FAPEMIG/UFU/CNPq.

261

THIOPHENACETAMIDE

AGAINST

MYCOBACTERIUM

BOVIS

(BCG)

Mycobacterium tuberculosis infections remain a major health threat. Approximately 9,4
million
people are newly infected(WHO, 2009)and there is an urge for new TB drugs. Thiophene
nucleus represents an important field in drug discovery. We presented a class of active
compounds against M. tuberculosis (Lourenço et al, 2007). Here we described the in
vitro effects of thiophenacetamide against M. bovis.
The antimibacterial effect was evaluated directly by Alamar blue ® method or by CFU
counts after intracellular infection. Citotoxicity was evaluated by MTT method in
infected cells. Cytokines were evaluated by ELISA or CBA, and NO by Greiss method,
using supernatant collected from infected and treated cells. Translocation of NF-κB
factor was analyzed by confocal microscope. Lipid bodies were stained by osmium and
counted on optical microscope (D'Avila, 2006).
Thiophenacetamide was able to inhibit BCG intracellular and directly growth.
Thiophenacetamide wasn’t citotoxicity in infected macrophages in all concentrations
used. Treatment increased IL-10 and reduce TNF, IL-6, IL-12 and NO in infected
macrophages and decreased the translocation of NF-κB factor. Thiophenacetamide had
also increased the numbers of lipid bodies inside infected macrophages. These
organelles were already been described as derived endogenous PGE2 and downmodulate macrophage response by inhibiting TNF production and increasing the levels
of IL-10. As conclusion our data indicates that thiophenacetamide presents a
bactericidal effect and also promotes a down regulation of the inflammatory response
trigger by infection and can be useful as an adjuvant therapy.
Financial Support:Capes, PGBCM-IOC, FarManguinhos
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Aim: Obesity is a metabolic syndrome, which affects the immune system. Malaria is a
Tropical disease that causes lots of deaths worldwide yearly. The relation among obesity
and infectious diseases is still poorly understood. Thus, the aim of this work was to
evaluate whether the development of a Th1 profile during the course of cerebral
malaria in MSG-obese mice.
Methods: Neonatal C57Bl/6 mice were treated with monosodium glutamate
subcutaneously. Both groups were infected with Plasmodium berghei-ANKA. Thus, 5
days post infection, both groups were sacrificed and their brains and spleens were
collected for cytokine evaluation. Levels of IL-12 and IFN-gamma were measured.
Statistical analysis were performed using student t test.
Results: Obese-infected mice presented significantly higher levels of IL-12 in the brain
(SE = 705.5± 70.84) and spleen (SE = 1119 ± 169.4) when compared to lean-infected (SE
= 260.8± 34.02 and 488 ± 111.2, respectively). IFN-gamma levels in the brain (SE = 874 ±
117) and spleen (SE = 7377 ± 903.8) of infected-obese animals were also found to be
higher compared to lean-infected (SE = 204.5 ± 150 and 3720 ± 1115, respectively).
Conclusion: Obesity is characterized by a low grade inflammation with production of
proinflammatory cytokines. Our findings suggest that MSG-animals are able to strongly
up-regulate IL-12 and IFN-γ production both in the spleen and brain, during malaria
infection, more than lean animals do. Therefore, we suggest that obesity leads to an
abnormal boosting of immune responses against P. berghei ANKA infection.
Sources of research support: Fapemig

Vulvovaginal candidiasis (VVC) is an opportunistic fungal infection caused by Candida
species and is regarded as an important public health issue. Candida albicans is the most
frequent specie involved in VVC. Animal models of vaginal infection with C. albicans
using rats and mice have been developed. These models have been extremely useful in
the study of host-pathogen interaction. The gerbil (Meriones unguiculatus) has proven
an excellent model for studies of female reproductive system due to similarity with the
functional morphology of these organs in humans. The purpose of this study was to
develop an animal model of VVC using female adult gerbils to study the ultrastructural
aspects of the of C. albicans adhesion to the vaginal and uterine epithelium. The animal
model of infection was constructed by inoculating female gerbils in pseudo-estrus with a
viable strain of C. albicans isolated from human VVC. The infection maintenance was
assessed weekly, for three weeks after induction, with cultures of vaginal lavage fluid.
The analyses of tissues were done by scanning electron microscopy. The genital
infection persisted until the end of the experiment in the group of animals in pseudoestrus. Yeast-like forms were observed in contact with vaginal and uterine epithelium.
This work attained the initial goal of demonstrating an experimental model of VVC in
female gerbils. Additional in vivo studies, including analysis by transmission electron
microscopy are required to substantiate our results. This research was approved by the
Committee on Ethics in the Use of Animals of UFG. Financial support: CNPq, FAPESP and
FAPEG.
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Lipid bodies (LBs) are complex organelles distributed in the cytoplasm as roughly
spherical structures lacking a delimiting classical bilayer membrane. In mammalian cells,
LBs have been implicated as specialized intracellular domains involved in the synthesis
of lipid mediators during inflammation. However, LBs in parasites such as Trypanosoma
cruzi have been associated only to structural and energetic functions. In this work, we
investigated LB formation within trypomastigotes forms in response to the interaction
parasite-host cell and to stimulation with Arachidonic Acid (AA), the substrate for the
synthesis of inflammatory mediators, and Oleic Acid (OA). Moreover, ultrastructural
aspects of LBs formed in amastigotes forms within heart inflammatory macrophages
were evaluated by transmission electron microscopy (TEM). For the study of the
interaction parasite-host cell, trypomastigotes forms were co-cultured in vitro with and
without macrophages or stimulated with AA and OA. LBs were enumerated by light
microscopy after osmium tetroxide staining. TEM was perfomed on atria fragments
from infected and control rats. All protocols were approved by the FIOCRUZ animal
welfare committee (L – 02/08). Parasite LBs elicited by the in vivo infection exhibited
diameter and electron density increased compared to parasite LBs from the in vitro
infection. Remarkably, the parasite-host macrophage interaction and the incubation
with AA or AO rapidly induced LB formation in trypomastigotes. Altogether, our results
suggest that T. cruzi LBs are dynamic organelles induced by host cell interaction and cell
substrates and can be involved with the production of inflammatory mediators by the
parasite.
Support: CNPq and FAPEMIG.
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Pará State is the main Brazilian producer of black pepper (Piper nigrum L.); however its
production has been damaged by root rot disease caused by Fusarium solani f. sp.
piperis. Previous results obtained by our group revealed the identification of a partial
cDNA sequence coding a potential cystein protease inhibitor expressed during the
interaction of black pepper with this pathogen. Cysteine proteases inhibitors are also
known as cystatins, proteins with antifungal activity against some pathogenic fungi.
Therefore, this study aimed to isolate and characterize genes encoding black pepper
cystatins with expression during the interaction with F. solani f. sp. piperis. Our results
show that four complete cDNA sequences, called PNCPI-1, PnCPI-2, PnCPI-3 and PnCPI4, encoding proteins with 108, 227, 132 and 203 amino acid residues, respectively, were
isolated by RACE experiments. According to the comparative analysis using Blast tool
from NCBI database, these proteins showed high identity with cystatins from other
plant species, such as christmas bell (Sandersonia aurantiaca), african oil palm (Elaeis
guineensis) and prince's feather (Amaranthus hypochondriacus). The computational
analysis revealed the presence of QXVXG and LARFAV conserved sequences, found in
most members of cystatin and phytocystatin superfamilies, respectively. Moreover, the
prediction analysis showed PnCPI-2 and PnCPI-3 probably have a signal peptide at the Nterminal region, which is not observed in PnCPI-1 and PnCPI-4.
Keywords: Black pepper, cystatin, gene structure, plant-pathogen interaction e root rot
disease.
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Toxoplasmosis is a disease caused by Toxoplasma gondii that causes encephalitis in
fetus and in patients with some degree of immunodeficiency, and also ocular
toxoplasmosis in immunocompetents individuals. The conventional drug treatment has
several side effects including suppression of bone marrow cells, rashes and
gastrointestinal implications. Therefore, there is a demand for new potential
compounds with antiproliferative action against T. gondii. The compounds derived from
naphthoquinones demonstrate antiproliferative actions against human mammary
cancer cells drug multi resistant (MCF-7), Leishmania amazonensis and Plasmodium
falciparum. These compounds act increasing reactive oxygen species thus have potential
to control T. gondii development. The aim of this work was to verify if some of these
compounds (LQB94, LQB150, LQB151) may interfere with in vitro T. gondi development.
For this cellular viability with etidium bromide was verified and none of the compounds
was toxic to the host cells (VERO) at 20µM. The infection index and parasite load in
VERO cells infected with tachyzoites of the RH strain treated with the compounds at 2.5
µM for 24 and 48h was verified. To evaluate tachyzoite possible conversion to
bradyzoite, Dolichos biflorus lectin was used. A marked reduction of T. gondii
developmental was detected after LQB151 treatment. Moreover all the drugs were
capable to convert tachyzoite to bradyzoite. These results indicate that the drugs have
potential for therapy against T. gondii, albeit more analyses are necessary.
Supported by CNPq, UENF, FAPERJ and CAPES.
All procedures with mice were approved by UENF Ethics Committee, permit 98.
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Group B Streptococci (GBS) are an important cause of serious infections in newborns
and immunocompromised adults, leading to septic shock with high mortality rate in
some cases, or just colonize their surfaces without any
clinical symptoms. Previous
studies demonstrated that GBS adhere and invade endothelial cells, promotes actin
cytoskeleton reorganization and induces alterations in the tyrosine phosphorylation
profile of cellular proteins. However, the molecular mechanisms underlying entry of GBS
into human endothelial cells are not yet fully understood. This study analyzed the role of
phosphoinositide 3-kinases (PI3K) and AKT on human
umbilical vein endothelial
cells (HUVEC) during interaction with GBS. The involvement of PI3K in GBS-HUVEC
interaction and reorganization of microfilaments were evaluated using LY294002 (PI3K
inhibitor). Microfilaments were labeled with phalloidin-FITC in the presence or absence
of LY294002. AKT involvement was evaluated by western blotting. In the present study,
we showed that GBS invasion and actin reorganization induced by GBS on HUVEC were
associated with PI3K activity with AKT phosphorylation during interaction GBS-HUVEC.
Data also showed that GBS invasion and actin reorganization induced by GBS on HUVEC
requires activation of PI3K/AKT signal pathway.
(Supported by FAPERJ, CNPq e SR-2/UERJ)
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Background: SIVcpz is the closest ancestor of HIV-1. Both viruses express Nef protein,
which increases viral infectivity. To understand the role of Nef during the SIVcpz
replication cycle, viruses Nef-deleted or expressing a truncated form of Nef (SIVcpztNef) were generated. SIVcpz-tNef viral particles demonstrated to be non-infectious and
immature (with accumulation of precursor polyproteins). It was also demonstrated that
the truncated Nef protein impairs viral protease activity. Budding of HIV-1 and SIVcpz
viruses is dependent on ubiquitin-proteasome system. Therefore, the inhibition of this
system could allow protease to act longer within the infected cell.
Aims: To demonstrate that the non-infectious phenotype observed in SIVcpz-tNef is due
to the accumulation of viral polyproteins.
Methods: Western blotting (WB) was performed to compare viral production and
processing of polyproteins from SIVcpz WT (wild type) or SIVcpz-tNef in the presence or
absence of protease inhibitor (MG132) and viral infectivity was assessed using TZM-bl
indicator cells.
Results: In the presence of MG132, the production and infectivity of SIVcpz WT
decreases, compared to the control. Interestingly, for SIVcpz-tNef, although viral
production has also been reduced, there was a slightly recovery of virus infectivity. WB
of lysates revealed that processing of polyproteins increased for both viruses.
Conclusions: Results show that the inhibition of proteasome reduces viral budding and
increases processing of viral proteins. The recovery of infectivity in SIVcpz-tNef proves
that the retardation of budding allows more processing of polyproteins by protease,
leading to production of more mature and infectious viruses.
Finnancial Support: CAPES, CNPq, FAPERJ, MS/FUJB.
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Leishmaniasis is one of the most important neglected tropical diseases caused by
protozoan parasites of the Leishmania genus. The treatment is based on the use of
antimonials, miltefosine, amphotericin B and pentamidine. However, all these drugs
cause several side effects for the patients. In this context, there is an urgent necessity to
develop new compounds safer, more efficacious and accessible. Histone desacetilases
inhibitors are new compounds studied against gastric tumors, inducing alterations on
the gene expression that promoting apoptosis in the treated-cells. Thus, the aim of this
work is study the cellular effects induced by TFMDI, a new histone desacetilases
inhibitor, against Leishmania amazonensis promastigotes. The effects induced by TFMDI
were evaluated using different techniques such as: growth curve, immunofluorescence
microscopy, scanning and transmission electron microscopy, and fluorimetry. For
promastigotes, the IC50 value was 2μM. Immunofluorescence, DIC and scanning
electron microscopy revealed an alteration on the promastigote' shape, that presented
elongated and thinner, and an increase in the expression of acetylated tubulin.
Transmission electron microscopy revealed several ultrastuctural alterations, such as: 1)
Mitochondrial swelling followed by the formation of many vesicles inside the matrix; 2)
Presence of many lipid bodies randomly distributed through the cytoplasm; 3) Abnormal
chromation condensation; and, 3) Formation of blebs on the plasma membrane.
Fluorimetric analysis with Nile Red confirmed the increase in the number of lipid bodies.
All these results together indicated that this compound is promising molecule against
leishmaniasis, however new studies are necessary to understand better this mechanism
of action.
Funded by CNPq, CAPES and FAPERJ
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BACKGROUND AND OBJECTIVES: Dengue virus (DENV) is responsible for the highest
rates of disease and mortality among the members of the Flavivirus genus. We have
recently demonstrated a role for lipid droplets (LD) – highly regulated, dynamic and
functionally active organelles – in DENV infection with potential implications to viral
replication (Samsa et al. (2009) Plos Pathogens). Although the molecular mechanisms
involved in the physiopathology of DENV infection are still unknown, we have shown
that macrophage migration inhibitory factor (MIF), stored in LD accumulated in
leukocytes from patients with dengue, participates in the response to DENV infection
and its pathogenesis (Assunção-Miranda et. al. (2010) FASEB J.). Here, we investigate
the role of MIF in lipid metabolism during DENV infection. METHODS AND RESULTS: To
examine the involvement of MIF in this process, we used a selective antagonist of MIF
action, ISO-1. After 24 h of infection with DENV2, human hepatoma (HepG2) cellular
extracts were used for total RNA extraction for real-time PCR analyses. DENV2 induced
ADRP, PPARγ, ABCA1 and FASN gene transcription when compared to mock treated
cells. Treatment with ISO-1 dose-dependently inhibited the mRNA expression of these
genes when compared to DENV2 infected cells. CONCLUSION: Taken together, our
results indicate that DENV affects the lipid metabolism of the cells at transcriptional
level. Moreover, MIF, secreted during DENV infection, may act in an autocrine/paracrine
fashion regulating the expression of genes involved in this process, including ADRP,
PPARγ, ABCA1 and FASN. FINANCIAL SUPPORT: CNPq, INCT-Dengue.

Introduction and Objectives: An efficient mycobacterial survival mechanism inside the
macrophages is the phagosome maturation arrest. In addition, mycobacterial
induction of lipid body biogenesis has also been implicated as a survival mechanism
for this intracellular pathogen. Here we investigated the involvement of distinct
components from mycobacterial cell wall in the relationship with LB and the correlation
of this organelle with the trafficking of the Rab family proteins. Methods and Results:
M. bovis bacillus Calmette-Guérin (BCG) and LAM, but not nonpathogenic
mycobacteria M. smegmatis or non-coated latex beads, induced LB formation in
macrophages in vitro. By immunogold staining, we showed ADRP- marked LB
interacting with phagosomes during BCG infection in vivo. By fluorescent microscopy,
it was observed that the interaction between LB and phagosomes is not dependent of
bacterial viability. Also, we showed LB associated with phagosomes containing beads
coated with LAM or PIM from M. tuberculosis or BCG, but not with non-coated beads.
Moreover, Rab7 (late endosome marker) and its effector RILP but not Rab5 was colocalized in LB induced by BCG infection at 24h. By Transmission electronic microscopic,
we observed that Rab7 was co-localized with LB in the site of interaction with an
infected phagosome during the experimental BCG infection in vivo. Conclusion: These
results suggest an involvement of mycobacterial cell wall components and Rab7 in the
LB interaction with phagosomes. LB-phagosome interactions may have implications in
the endocytic pathway modulation during mycobacterial infection. Financial Support:
CNPq, Faperj, PAPES-FIOCRUZ. Animal ethical approval number: # L0002/08
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Pentavalent antimonials are employed as long-term therapy against leishmaniasis.
However, long-term therapy leads to low treatment adherence and the emergence of
resistant strains. The search for new anti-leishmanial compounds is urgent. CBA
macrophages control L. major infection, while are permissive to L. amazonensis. This
constitutes an interesting infection model to identify chemotherapeutic targets for
control of Leishmania infection. Herein, using a proteomic approach, the authors
identified proteins modulated by CBA macrophages infected with L. amazonensis in
comparison to those infected with L. major. Among the differentially expressed
proteins, the translocator protein (TSPO), mainly found on the outer mitochondrial
membrane, was selected as a target for treatment intervention. Thus, the effectiveness
of a TSPO ligand (named MTB2) as anti-leishmanial agent was assessed. First, in order to
evaluate a direct effect of this compound on L. amazonensis promastigotes, parasite
cultures were exposed to increasing concentrations of the drug for 24-72h, followed by
direct parasite counts. MTB2 (50µM) was able to induce a 90% promastigote kill rate
after 48h of treatment. To evaluate the effect of MTB2 on parasite infection, L.
amazonensis-infected macrophages were subjected to a range of concentrations of the
drug for 6-48h. The cultures were then fixed and the percentage of infection was
determined. Treatment with 50µM, 75µM and 100µM of MTB2 resulted in a reduction
in the percentage of infected macrophages of 75%, 98% and 99%, respectively. Our
findings suggest that this compound may lead to the development of a new generation
of anti-leishmanial molecules.
Support by FAPESB, INCT-CNPq, PDTIS
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at our facility, comply with the International Guiding Principles for Biomedical Research
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Dengue Virus (DENV) and Yellow Fever Virus (YFV) have great importance in economy
and public health in Africa, South America and Asia and are the etiologic agents of acute
hemorrhagic fevers that are related to hemostasis dysfunction, with coagulation factors
consumption and thrombocytopenia. The low platelet count is related to the evolution
of the disease severity. Platelets play a crucial role in hemostasis and are cytoplasmic
fragments of megakaryocyte. Each megakaryocyte produces from 5.000 to 10.000
platelets. The processes that lead to disease severity evolution have not yet been
elucidated. To better clarify the processes in which viral infection leads to
thrombocytopenia, we aim to study the interaction between DENV-2 and YFV 17-dd
with megakaryocyte precursors. We infected MEG-01 cells with DENV-2 and YFV in a
multiplicity of infection of 1. We analyzed the infection capacity by plaque assay and
observed the production of YFV infectious particle 72h post infection (p.i.). We also
observed intracellular YFV proteins 24h p.i. by fluorescent confocal microscopy. We
analyzed cell viability by extracellular activity of LDH and trypan blue exclusion. We
observed higher LDH activity 72h post YFV infection but not in DENV-2 infection. A cell
number decrease was evident after 24h of infection but we could only observe an
increase of cell death rate from 120h post infection for both viruses. Our data suggest
that YFV can infect and replicate in MEG-01 cells. Our data also suggest that DENV-2 and
YFV infections inhibit cell growth until 72h and induce cell death 120h p.i.
Financial Support: CAPES, CNPQ, FAPERJ, FINEP, INBEB, PRONEX.
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Iron is an essential element for metabolism of mammals and it has an important role in
proliferation and protection of some intracellular parasites. Leishmania sp has
transporter proteins involved in the iron uptake (Leishmania Iron Transporter – LIT), of
the same family of the host’s transporter, the ZIP family. In this work the structural
similarity between LIT and their vertebrate hosts ZIP transporters was investigated
through in silico analysis by comparison of the extracellular domains arrangement. The
sequences were obtained in Genbank and TritrypDB data bank. They were submitted to
analysis of transmembrane region prediction orientation by using TMpred program. The
regions indicated as being extracellular were extracted from the original sequence and
aligned according to clusterization Muscle algorithm. The extracellular domains were
submitted to Maximum Likelihood phylogenetic reconstruction and the similarity and
arrangement between selected regions were compared. The analysis suggests four
extracellular domains, that repeats in different way on each transporter, one of which,
named as A, occurs at final segment and second and third loops of LIT (L. braziliensis, L.
infantum and L. major), as in ZIP 3, 4, 8, 13 and 14. Other sequence, named as D, occurs
in initial segment of LIT (L. braziliensis and L. Mexicana) and ZIP 3 and 13. The analysis of
sequences distribution in membrane indicates variability on extracellular loops
constitution. The clusterization suggests existence of four domains with more similarity
between the LIT and ZIP3 transporter, than the ZIP1 and ZIP2 transporters.
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Chagas` disease, caused by the protozoan Trypanosoma cruzi, is a public health burden,
mainly in Latin America since available treatments are often ineffective in chronic stage
and cause severe side effects. The aim of our research team is to study parasite
proteases as potential new therapeutic targets. In this work, we present a preliminary
functional study of dipeptidyl-peptidase 8-like (DPPTc) and otubain (OtuTc), a serine and
cysteine proteases of T. cruzi, respectively. DPPs are prolyl oligopeptidase family
members involved in hormone processing or inactivation in mammalians. Otus belong
to the deubiquitylating enzymes (DUBs) family, important in gene regulation reported in
several biological processes such as immune response activation. The DPPTc and OtuTc
are expressed in T. cruzi and present a single copy gene in genome, which allows us to
study by knockout (KO), the role of these proteins in the parasite viability and infection
process. The KO cassettes were constructed with neomycin phosphotransferase gene
(neo) flanked by 5’UTR and 3’UTR of dpptc or otutc. They were transfected into
epimastigotes (CL-Brener strain) producing G418-resistant parasites. Several PCRs were
carried out to verify the presence of dpptc, otutc, and neo in the KO and WT parasite
genome. The effect of otutc and dpptc KO was analyzed by in vitro parasite growth and
L6 host cells infection. To provide a deeper understanding of these protease function in
infection process, further assays must be carry out such as parasites double-allele
knockout as well as in vivo mice infection.
Supported by: CNPq, DPP/UNB, FAP-DF, Finep and CAPES.
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Leishmaniasis is a disease caused by parasites in the genus Leishmania. This parasite
multiplies in the macrophage, which are the most important defense cells of the human
body against pathogens. The production of superoxide radicals (ROS) and nitric oxide
(NO) are defense mechanisms used by host cell. Chemotherapy is the only effective
treatment for this disease. However, it is expensive usually requiring a long-term
invasive and toxic intervention. Nowadays, some herbal products are considered an
important alternative source of a new leishmanicidal agent, which includes the plant
Physalis angulata, widely used in popular medicine. Thus, the aim of this study was to
investigate the effects of aqueous extract of the P. angulata (EAPa) on the microbicidal
response of the macrophages infected with L. amazonensis. The inducible nitric oxide
synthase (iNOS) was observed in cells exposed to 100 µg/ml of the EAPa by
fluorescence. However, NO was not detected when nitrite were measured by Griess
reaction. For ROS detection, treated macrophages were analysed with a cytochemical
assay using NBT. The EAPa induced the activation of macrophages through the
production of ROS in infected cells and treated with EAPa. No difference in phagocytic
activity was observed between treated and untreated macrophages. Analysis of cell
viability by Neutral Red uptake and Mitochondrial Membrane Potential Detection Kit
(JC-1) showed that EAPa have no cytotoxic effects on the treated macrophages. Thus,
this study revealed that EAPa is able to activate macrophages through the production of
ROS and could be used against neglected diseases such as leishmaniasis.
Keywords: microbicidal response; Physalis angulata; L. (L.) amazonensis.
Supported by CAPES, CNPq/UFPa, CNPq/MCT/CT-INFRA/CT-PETRO (620179/2008),
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Background: Pathogen-triggered dysregulation of host-cell lipid metabolism is emerging
as a key feature in the pathogenesis of mycobacterial infection. Accumulating evidence
suggests that modulation of host lipid metabolism through mycobacteria-induced lipid
body formation is an important mechanism for mycobacterial survival and growth.
However the mechanisms involved in lipid body biogenesis are still not completely
understood. Mycobacterial-induced inflammasome activation of caspase-1 and
consequent secretion of IL-1β and IL-18 in macrophages has been demonstrated as a
host-defense mechanism.
Aim: In the present study we investigated the participation of inflammasomes in lipid
body biogenesis during infection with Mycobacterium bovis BCG in macrophages.
Methods and Results: BCG induces inflammasome activation (release of IL-1β) and
increased lipid bodies biogenesis after 4 and 48 hours of infection in bone marrowderived macrophages from wild type mice (WT). IL-1β secretion was completely
abrogated in macrophages from ASC or caspase-1 deficient animal, under conditions
where lipid body formation were potentiated. BCG-induced similar lipid body induction
in macrophages from WT when compared to cells from IL-1R1-/- and IL-18R-/-.
Conclusion: Taken together, these results suggest that inflammasome activation
triggered by mycobacterial infection may negatively regulate lipid body biogenesis in
macrophages.
Ethical approval: The experimental protocols are approved in CEUA L002/08.
Financial support: CNPq/FAPERJ/CNRS-Fiocruz
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CBA mice are resistant to Leishmania major yet permissive to L. amazonensis infection.
CBA macrophages control infection by L. major, but not L. amazonensis, in vitro.
Previous studies have demonstrated that class A scavenger receptor MARCO gene is
upregulated in CBA macrophages infected with L. major, but not with L. amazonensis.
The monoclonal antibody ED31 against MARCO reduced by 30% L. major infection in
CBA macrophages, indicating that this class A scavenger receptor plays a role in L. major
recognition by host macrophages. The present study aims to further disclose the role
MARCO plays in infection of murine macrophages with L. major. The MARCO receptor
gene was cloned into a pcDNA3.1 vector and cloning was confirmed by sequencing and
alignment with the gene sequence available in GenBank. Then, pcDNA3.1-MARCO or
pcDNA3.1 vectors were used to stable transfect J774 cells to obtain, respectively, J774
cells overexpressing MARCO and control mock-transfected cells. MARCO receptor
overexpression in J774 was confirmed using real-time PCR. Experiments are underway in
order to determine whether fucoidan, a class A scavenger receptor ligand, has any
effect on L. major infection of J774 overexpressing MARCO. In addition, we are planning
to obtain MARCO knockdown murine macrophages in order to evaluate the outcome in
infection of these cells by L. major. Furthermore, monoclonal antibody ED31 will be
used to immunoprecipitate MARCO, as well as proteins associated to MARCO, probably
involved in L. major recognition by macrophages. These experiments will contribute to
the understanding of mechanisms involved in Leishmania-macrophage interaction.
Supported by FIOCRUZ and CNPq - 306672/2008-1
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Enteroinvasive Escherichia coli (EIEC) is a pathogenic strain of E. coli which along with
Shigella spp. is responsible for shigellosis in humans. Both genetic and biochemical
characteristics are similar and they are able to invade and replicate in epithelial cells and
macrophages, using an actin tail to move within and between cells. However, the
disease caused by Shigella is much more severe than that caused by EIEC and its escape
and intracellular multiplication is larger, demonstrating different pathogenic profiles.
We proposed to analyze which host cell's signaling pathways are involved in both
bacteria invasion. Through colony forming units assay we infected Caco-2 (human
epithelial colorectal adenocarcinoma cells), treated or not with inhibitors of MAP kinase,
MEK 1/2 and PI3 kinase signaling pathways, during 30 minutes followed by cell lysis to
release internalized bacteria. In preliminary results we observe that there is no
statistical difference in the invasion of cells treated with MAP kinase and MEK 1/2,
suggesting that these pathways are not involved in the invasion of EIEC and Shigella
flexneri. However, we observed an increase in the invasion of EIEC when PI3 kinase
pathway was inhibited. Thus, we believe that some cellular effect of inhibition of this
pathway led to an increase of EIEC's invasion. Financial Support: UFU/FAPEMIG.
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The animal husbandry and housing conditions, as well as the experimentation protocols
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Leishmaniasis is an emerging tropical disease that affects about 12 million people
worldwide. Previous work has shown that macrophages from CBA mice control
infection by L. major yet are permissive to L. amazonensis. In order to identify potential
targets involved in Leishmania infection, we used a proteomic approach. Translocator
Protein (TSPO) was found to be one of the proteins differentially expressed between
macrophages infected with L. amazonensis and L. major. This protein was shown to be
downregulated during L. amazonensis infection. This study aims to evaluate the role
TSPO plays in Leishmania infection. Initially, L. major-infected macrophages RNAs were
used to obtain the gene coding for the TSPO by RT-PCR. Then, the cloning of TSPO
amplicon on the pcDNA6.2/C-EmGFP-DEST was performed in GATEWAY ™ system,
generating the plasmid pcDNA6.2-TSPO. The cloning was confirmed by sequencing and
alignment with the TSPO gene sequence available in GenBank. Then pcDNA6.2-TSPO
and pcDNA6.2 were used to stable transfect J774 cells overexpressing TSPO and mock
transfected cells, respectively. Overexpression of TSPO was assessed by western blot.
TSPO expression was found to be increased by 20% in TSPO transfected J774 cells in
comparison to control cells using quantitative western blot analysis. J774 transfected
cells were infected with L. amazonensis metacyclic promastigotes (infection rate of
10:1) and shown to be similar to that in control J774 cells. In order to determine the role
TSPO plays in the course of L. amazonensis infection, TSPO ligand will be used to
modulate protein function in TSPO-transfected J774 cells.
Support by FAPESB, INCT-CNPq, PDTIS, PIBIC- FIOCRUZ
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American Tegumentary Leishmaniasis (ATL) is a parasitic disease, widely spread in most
countries of Latin America and caused by different species of the genus Leishmania. This
protozoan is an obligate intracellular parasite that developed mechanisms to subvert
the microbicidal activity of macrophages, such as regulation of superoxide and nitric
oxide (NO) production. During Leishmania infection, the nitric oxide plays a crucial role
in the killing of parasites in vitro and in vivo. In this work, we analyzed the constitutive
Oxide Nitric Synthasis (cNOS) activity and NO production by Leishmania (Viannia)
braziliensis and Leishmania (Leishmania) amazonensis. Leishmania cNOS was identified
in promastigotes using indirect immunofluorescence assay by confocal microscopy and
immunolocalization by Transmission Electron Microscopy (TEM). The production of NO
was measured in the supernatants of promastigotes cultures as nitrite form by adding
Griess reagent. To confirm the enzyme activity, nitrite measure showed that this
parasite is able to produce NO and that Leishmania braziliensis promastigotes has a
higher production of NO when compared to Leishmania amazonensis.
Immunofluorescence assay showed presence of cNOS enzyme in both parasites species,
L. braziliensis fluorescence appears to be more. Immunolocalization by TEM allowed
observing localization of cNOS in the vesicles glycossomes-like. In conclusion, a
correlation between the expression of cNOS and NO production by L. braziliensis and L.
amazonensis suggest a possible virulence factor, which is able to regulate the
mechanism of the NO production by the host cell, conferring parasites resistance to NO
damages.
Keywords: cNOS; Leishmania braziliensis; Leishmania amazonensis; nitric oxide
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Bioimagem (INBEB)
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To our knowledge, cerebral leishmaniasis has not been described; although, it is not
clear why it does not occur. In the present study, we compared morphological changes
in microglia and macrophages after in vitro infection with causative agents of American
cutaneous leishmaniasis. The experimental procedures were approved by the Ethics
Committee on Animal Research of the IEC, Case No 014/2005/CEPAN/IEC/SVS/MS. To do
so cultures of microglia and macrophages from mice were infected with promastigotes
of L. (V.) shawi, L. (V.) braziliensis, or L. (L.) amazonensis and evaluated 15min after
inoculation. Scanning electron microscopy (SEM) revealed in culture macrophages
internalization of the parasites through the classical phagocytosis pathway (“zipper”
type). In contrast, microglia showed significant change in morphology at the initial stage
of the interaction. In addition to the classical phagocytosis (zipper type), microglia also
showed the presence of groups of parasites being engulfed at the same time,
surrounded by large lamellipodia, similar to ruffles previously described in
macropinocytosis. In the macrophage cultures, the percentage of infected cells
increased over time, in a manner that was dependent on the parasite species. In
contrast, in microglial cells, there was a significant reduction in the percentage of
infected cells for all parasite species as the culture time progressed. Our results suggest
that microglia may have a higher phagocytic ability that could be important to protect
brain parenchyma from leshmaniais.
Financial support: IEC/SVS/MS; CNPq; CAPES
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Iron is an element necessary to vital processes in parasites and hosts, including oxidative
metabolism and DNA synthesis. Fe3+ is chelate in mammal’s blood plasma by transferrin,
which forms a complex with transferrin receptor (TfR), a membrane protein that allows
Fe3+ internalization. The iron unavailability in the host is circumvented by Trypanosoma
sp. that also possess TfR, which have no structural homology with mammal TfR. Human
TfR is a homodimer that presents three extracellular domains and the TfR of
Trypanosoma brucei is a heterodimer encoded by associated expression regions, ESAG 6
and 7. To investigate interaction among TfR of T. brucei and human transferrin, in silico
analysis were performed to identify extracellular domains of the parasite TfR. The
primary structure of ESAG 6 and 7, obtained from GenBank database, were analysed by
TMpred program, which predicts the guidance of protein transmembrane regions based
on statistical comparisons. The extracellular regions were aligned in TCOFFEE program
and the alignment quality and consensus sequence were interpreted in Jalview
application. The analysis showed that ESAG 6 and 7 have both a single extracellular
domain with initiation in E21 (glutamate) and ending at N112 (Asparagine). The
alignment revealed that primary structure between E21 and N112 is identical in ESAG 6
and 7 and demonstrates that, outside the cell, the TfR of T. brucei arrange as a
homodimer, as well as the human receptor. Future studies are necessary to understand
the interaction of this symmetric domain in the complex with transferrin.
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Chagas´ disease affects 8-10 million people in the Americ. In the chronic phase of this
disease, patients can develop alterations in the gastrointestinal tract, and one of them is
called megacolon. It is accepted that the disturbance of immune system and enteric
nervous system (ENS) is associated with this form development. Some substances act in
both systems and fulfill a link between the nervous and immune systems. One of these
substances is the serotonin (5-HT) that composes the group of biogenic amines
(neurotransmitters). About 90% of serotonin existent in the human body is produced in
the intestine. Previous data indicated that the intestinal levels of serotonin may provide
a balance between ENS and immune system. To evaluate whether serotonin intestinal
levels are related with regulation of immune system, we investigated the relation
among 5-HT expression, intensity of inflammatory process and denervation in colon
samples from patients with megacolon. We evaluated, by immunohistochemistry
technique, samples of colon from patients submitted to necropsy or surgical procedures
at Federal University of Goias (Goiânia, Minas Gerais, Brazil). This work was approved by
UFU Research Ethics Committee (ETIC n° 110/11). It was used antibodies linked with
immunofluorescent markers to measure the presence of serotonin, CD8 lymphocytes
and peripherin (neuronal marker). Our results indicated that low levels of serotonin are
associated with intense inflammatory process and high degree of inflammation. These
data suggested that serotonin may act in the intestine as a regulator of
inflammationprocess and avoid the neuronal destruction.
Financial Support: CNPq (ConselhoNacional de DesenvolvimentoCientífico e Tecnológico
- Process 470971/2010-0 - Edital Universal), FAPEMIG and Deutsche
Forschungsgemeinschaft (BR 1815/4-1).
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Bees and wasps have a sting apparatus, which is essential to their defense. Therefore,
the understanding of the components present in this venom is essential for the
understanding of their allergenicity. The aim of this study was to stablish the defining
characteristics of the venom gland of each species. The Africanized A. mellifera
specimens and wasp nests were collected in the UNESP at the Rio Claro, Brazil. After
collecting and anesthetizing, glands were dissected and processed in historesin and in
different methods: detection of DNA by the Feulgen stain and detection of
polysaccharides by PAS and counterstaining with methyl green. The glands of bees and
wasps have structural features in common as they each consist of a secretory tubule
that ends in a reservoir. The nuclei of cells in the venom glands, and in their convoluted
glands, were stained by Feulgen’s reaction. In both species, the cuticle and the canaliculi
were positive for PAS staining. In P. versicolor, the secretion in the convoluted gland was
also positive for PAS, indicating the presence of polysaccharides. As proposed by Britto
and Caetano (2005), the secretion synthesized by the tubular portion of the venom
gland can be modified through the components produced by the convoluted gland,
which is found in the reservoir. Our study identified some morphological variations in
the gland, and thus the secretory cycle, of A. mellifera with advancing age of these
insects. Describing the morphology of the venom glands is crucial for understanding the
mechanisms of venom production and function.
FAPESP

Several cellular processes affect nuclear morphology which can therefore be used to
assess cell behavior. Here, we present an analytic tool to quantify the number of cells in
a population that present characteristics of mitotic catastrophe (MC), normal mitosis,
apoptosis or senescence through nuclear morphometric analysis (NMA). This tool is
based on nuclear image analysis and evaluation of size and regularity. From 46
measurements of nuclear morphometry, principal component analysis (PCA) filtered
four measurements that best separated regular from irregular nuclei. These
measurements, named ‘aspect’, ‘area box’, ‘radius ratio’ and ‘roundness’, were
combined to generate a single nuclear irregularity index (NII). Thus, different nuclear
phenotypes are separated in an area versus NII plot. The tool was tested for several
treatments that induce different cellular phenotypes, and validated with beta-gal
staining for senescence and membrane blebbing for apoptosis. This method provides a
simple, direct and objective way for screening of nuclear morphometry, which may be
very useful in basic and clinical research.
Keywords: nuclear morphometric analysis, senescence, mitotic catastrophe
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In Hymenoptera, the venom reservoir has typically the storage function of secretion
synthesized by secretory filaments. Some species have a convoluted gland inside the
reservoir that also synthesizes substances. The purpose of this study was to analyze the
histophysiology of venom gland and venom cytochemistry Trypoxylon lactitarse wasps.
The venom gland was removed from adult females and applied the following
histological and cytochemical techniques: hematoxylin and eosin (HE), periodic acidSchiff, toluidine blue, Bromophenol Blue and Blue Nile. Histologically, the reservoir wall
consists of a simple cubic epithelium, secretion containing concentrated in the central
part of the reservoir. The secretory filaments showed positive reaction to toluidine blue,
whose cells has large and spherical nuclei, and evident nucleoli, indicating the intense
synthesis of RNA. The HE technique showed that the secretion in the epithelium of
secretory filament has basic character, while in the reservoir lumen presented acid,
which may indicate the addition of substances in the reservoir. The secretion showed a
positive reaction to all the techniques applied in both the epithelium and the lumen of
the reservoir and secretory filament, indicating that it is composed of carbohydrates,
lipids and proteins. The venom is synthesized by secretory cells of the filament and the
reservoir may collaborate in the synthesis process of secretion, due to what was
observed by changing the pH of the venom of the secretory filament lumen to the
lumen of the reservoir.

The knowledge of the genome size provides data for comparative studies in a variety of
taxonomic groups. However, studies related to the stingless bees’ genome size are rare.
The aim of this research was to standardize a protocol to quantify their total DNA
content and composition of AT/CG bases. Scaptotrigona xantotricha were established as
internal standard for flow cytometry measurements. For total DNA quantification, brain
ganglion of the standard and sample were excised and simultaneously crushed with 100
μL OTTO-I lysis buffer, at pH = 2.3. The suspension was filtered through 30 μm nylon
mesh, centrifuged at 100 g for 5 min. and stained with 1.5 mL OTTO-I:OTTO-II (1:2)
solution (30 min) supplemented with 75 μM propidium iodide and 50 μg mL−1 RNAse,
pH = 7.8. For AT/CG determination, nuclei were stained with 4,6 diamidino-2phenylindole dihydrochloride (DAPI), pH = 7.8. The nuclear suspension was filtered
through 20 μm diameter mesh nylon filter, maintained in the dark for 5–20 min and
analyzed with a Partec PAS flow cytometer equipped with a Laser source (488 nm). The
methodology developed suitably discriminated the G0/G1 nuclei of the haploid males
and diploid females of S. xantotricha and yielded coefficients of variation under 5%.
These data strengthen the use of this species as internal standard and indicate that the
methods and buffers supplied adequate nuclei suspensions for FCM analyses in bees.
Through the use of these methodologies, 45 and 5 stingless bee species had their total
DNA content and AT/CG proportion determined, respectively.
Financial Support: FAPEMIG
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The liver of teleost fish has been used as a biological indicator to several stressors
factors due to their wide responsiveness. It could be establish through studies using
morphological, biochemical and molecular approaches. The temperature and the
dissolved oxygen have been studied as stressors that affect teleostei. The alterations in
these factors can be observed mainly downstream to dams, where lower temperature
and dissolved oxygen are usually observed. It occurs in São Francisco River near Três
Marias dam with affecting Prochilodus argenteus species. Our study aimed to relate the
expression of HSP70 protein and Hypoxia-Inducible Factor 1a (HIF-1a) from liver of P.
argenteus collected in São Francisco river, near the Três Marias dam, in order to display
their relation and to assess their potential use as environmental biomarkers. The livers
were processed for Western blot technique for quantification of HSP70 and real time
PCR for expression of HIF-1a. Additionally phisico-chemical parameters were measured
in two sites. In Site 1 (near the dam that presents lower values in temperature and
oxygen) were observed an increased in HSP70 syntheses and expression of HIF-1a The
HSP70 increase must be related to lower temperature, while the HIF-1a seems to be a
reliable tool on hypoxia evaluation. Our data suggests that liver of P. argenteus are
suitable for low variations on physico-chemical water parameters through of the HSP70
and HIF-1a expression. It suggests that HSP70 and HIF-1a analyses can be used as
possible environmental biomarkers.
Financial Support: CAPES, CNPq and FAPEMIG
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CdTe/CdS Quantum Dots Bioconjugated to Concanavalin A Lectin to
Study Carbohydrates Expression in Candida albicans
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Semiconductor colloidal Quantum dots (QDs) have been applied in biological analyses
due to their optical properties. Compared to organic dyes, QDs present unique
properties, such as photostability and size/composition-tunable emission which make
them suitable for biological applications. These nanoparticles can be conjugated to
biological molecules, including lectins, proteins that selectively bind carbohydrates.
Concanavalin-A (Con-A) lectin binds specifically to α-D-mannose and glycoconjugates
(usually expressed on cells membranes). In this work we present an efficient
bioconjugation of CdTe/CdS-MSA QDs with Con-A and applied them to label Candida
albicans yeast cells and biofilms. CdTe/CdS QDs were synthesized using Cd(ClO4)2 and
Tellurium as precursors and mercaptosuccinic acid (MSA) as stabilizing agent. QDs were
characterized by absorption and emission spectroscopy before and after the
bioconjugation to Con-A (0.028 g/mL) by adsorption. By accomplishing
hemagglutination experiments and circular dichroism, we observed that the Con-A
biochemical properties were preserved after the bioconjugation. The bioconjugation
was confirmed by using a fluorescence microplate reader, showing an increase of 600%
in the signal for the sample QDs-(Con-A). Candida albicans cell wall is rich in
glycoproteins and mannoproteins. Fluorescence microscopy images showed yeast and
biofilm cells incubated with QDs-(Con-A) presented a bright fluorescence profile,
indicating that the cell walls were specifically labeled. In contrast, non-conjugated QDs
do not label any kind of cells. These results show that QDs were efficiently conjugated to
Con-A which opens new possibilities to evaluate and study not only fungal infections,
but also other pathological conditions where carbohydrates expression is an important
feature. Keywords: Candida albicans, concanavalin A, quantum dots, microplate,
bioconjugation. Supported by: CAPES, FACEPE, CNPq, L’Oreal, ABC, and INCT-INFo.
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Identification of Parapoxvirus isolated from an outbreak in goats in Ceará State, Brazil,
by transmission electron microscopy techniques.
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Contagious ecthyma, also know as ORF or contagious pustular dermatitis, is a viral skin
disease that occurs in sheep, goats and ruminants. Caused by a poxvirus, genus
Parapoxvirus, the disease is characterized by the formation of papules, nodules or
vesicles that progress into thick crusts or heavy scabs on the lips, gingiva and tongue.
The viruses are sometimes transmissible to humans, constituting important zoonosis.
The transmission occurs by direct contact or via environmental contamination. The
disease has an economic impact on sheep and goat farmers due to decreases in
production and also has a considerable negative effect on animal welfare. In this study
an contagious ecthyma outbeak which occurred in one flock with 90 goats located in the
Ceará State, was described. Twenty two goats older than 6 months were affected. The
animals presented crusted lesions on the buccal region, tongue, udder and teaths, wich
began with swelling in the mouth area. Dried crusts collected were processed for
transmission electron microscopy utilizing, negative staining (rapid preparation), resin
embedding and immunocitoquemistry techniques. At the Philips EM 208 transmission
electron microscopy all the samples were analyzed by negative staining technique and a
great number of parapoxvirus particles, ovoid or cylindrical, showing two morphological
forms, a mulberry (M) form and a capsular (C) form, measuring 270 x 180 nm of
diameter was observed. Ultrathin sections of the dried crusts revealed the presence of
complete and imcomplete particles. Antigen antibody reaction was increased by the
colloidal gold particles.
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Morphological and ultrastructural study of salivary gland of Triatoma infestans
(Hemiptera, Triatominae)
Ana Carolina Borella ANHÊ1, Nadja Biondine MARRIEL1, Paulo Filemon Paolucci
PIMENTA1
¹ René Rachou Research Center-FIOCRUZ, Av Augusto de Lima, 1715, PO Box 1743, CEP
30190-002, Belo Horizonte, Minas Gerais, Brazil.
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Triatomines of the genera Triatoma have a salivary gland formed by three pairs of lobes:
anterior (D1), median (D2) and posterior (D3). In view of its importance during blood
feeding, we performed a morphological and ultrastrutural study of the organ, in order
to know its histology and microanatomy. The insects were obtained from the insectary
of the LATEC, René Rachou Research Center. The salivary gland was processed for light
microscopy and subjected to the following histological techniques: Toluidine Blue, PAS
and Bromophenol Blue. The salivary gland was also processed for scanning electron
microscopy. The results show that the lobes are formed by a simple epithelium
enclosing a lumen. D1 and D2 are covered with muscle cells; D1 and D2 also have an
intensely stained lumen. Its cells are bi-nucleated showing large nucleoli, characteristic
of cells associated with protein synthesis. D3 has smaller nucleoli and its lumen is
weakly stained. PAS technique shows a more intense staining in the lumen of D1 than
D2, indicating a higher concentration of neutral polysaccharides and glycoproteins in
these lobes. The Bromophenol Blue shows higher staining in D2 than D1, which indicates
a greater amount of total protein in this unit. In D3, both techniques have no color,
which is associated with the dilution of saliva. The scanning electron microscopy showed
presence of tracheae, muscle, and inervation. The results indicate morphological
differences between the lobes. More studies will be conducted to better characterize
the salivary gland of T. infestans.
Financial support: FAPEMIG
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Nanotubular membrane formations are ubiquitous in cells. They are employed in: cargo
transportation; environment probes; motility; cell-cell communication. Spontaneously
or artificially generated nanotubes have often been investigated to gather information
about cell membrane and cytoskeleton mechanical properties. This has been done by
applying optical tweezers to extract tethers or to pull on existing nanotubes. The force is
applied through a trapped microsphere attached to the membrane. With this technique
one can get information about important cell parameters. In this context, we have
previously characterized the internal structure and function of intercellular nanotubes
connecting glioma cells and we have performed measurements of their elastic
properties. We reexamined the process of tether extraction from cells, attempting to
account for all aspects of the observed force  deformation curves. In contrast with the
literature, we find that the extracted tethers, like intercellular nanotubes, do contain
actin filaments, so that a revised theory for tether pulling from cells is called for. We
have also used this method to measure the elastic properties of cells. We are now
applying it to measure these properties for different cellular types in the central nervous
system, such as neurons, glial cells, microglias and tumoral glioma cells. Our results
show that they have different physical properties, which can be correlated with their
different functions in the organism.
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Thalidomide was used as a pharmacological drug in 1957 due it`s sedative and
antiemetic acting. At the beginning of the 60`s decade, this drug was removed from the
market after reports of its use by pregnant and its association with members defects in
newborn infants, probably caused by the antiangiogenic effect from thalidomide. Today
it is known that this drug has therapeutics effects on several diseases as Behçet`s
disease, HIV symptoms, sarcoidosis, uveitis, among others, probably due to their antiinflammatory, immunomodulatory and antiangiogenic act. The present study aims to
evaluate the thalidomide toxicity incorporated in biodegradable implants to their
possible use in the treatment of diseases related to loss of capacity of a correct
angiogenesis modulation in our body, preserving our health. The implants were
produced using the polymer derived from lactic and glycolic acid (PLGA). For this study,
was used the MTT method. Were used ARPE-19 cells, added thalidomide incorporated
in sterile implants. The test consists in the observation of unchanged or death of the cell
culture study. The absence of toxicity was confirmed using bird eggs membrane,
chorioallantoic membrane (CAM). The results showed that the cells have proven viable,
without significantly reducing their number. The experiment shows the viability of the
eggs, confirming the absence of toxicity. Further studies may elucidate the mechanisms
of angiogenesis inhibition and to determine safe use of thalidomide for diseases that
cause angiogenesis, which are usually related to chronic inflammation and modulation
defects in our body.
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Identification and evaluation of biological conservation of different toxins from brown
spider venom (Loxosceles genus) in three species of greater impact on Paraná: L.
intermedia, L. laeta and L. gaucho
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The brown spider (Loxosceles genus) is often involved in envenoming accidents with
humans. The venom is a complex protein mixture, and contains specially enzymes, such
as phospholipases-D and metalloproteases. This study aims to identify the presence of
conserved immunological epitopes of venom of three species of Loxosceles genus. The
highest incidence of brown spider accidents in the state of Parana are reported for L.
intermedia, L. laeta and L. gaucho species. Therefore, cross-immunoreactivity assays
were performed using recombinant toxins of L. intermedia and specific polyclonal
antibodies obtained from rabbits immunized with whole venom of each species. The
techniques used were Enzyme-linked Immunosorbent Assay to assess the presence of
conserved conformational epitopes, and Western Blotting to assess the presence of
conserved linear epitopes. We evaluated the biological conservation of five recombinant
isoforms of phospholipase-D and one recombinant astacin-like metalloprotease,
characterized in the venom of L. intermedia. Using both methods, all recombinant
isoforms of phospholipase-D and astacin-like metalloprotease present in the venom of
L. intermedia were recognized by polyclonal antibodies raised against whole venom of L.
laeta and L. gaucho. These results indicate the presence of linear and conformational
epitopes, which are conserved among phospholipases-D and astacin-like
metalloprotease in the venoms of L. laeta, L. gaucho and L. intermedia. The
immunological relationship of toxins from the venom of Loxosceles genus enables the
use of specific antibodies as biotools, and also assists in the further understanding of the
differences in toxicity observed during the envenoming by different brown spiders in
Loxosceles genus.
Agência de Fomento: CNPq ,CAPES, Fundação Araucária e SETI-PR.
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There is an increasing need for models that will substitute animals for drug testing. The
main alternatives are cell cultures and reconstructed tissues. However, they are not
sufficient, as they do not provide enough information regarding the complex tissue
interactions in living systems. The chick embryo model is a well-studied and accessible
experimental system that has been used for many years as a xenograft host for
mammalian cells. In addition, its chorioallantoic membrane (CAM) can be used for tissue
engrafting, since the chick embryo immune system is not fully developed. A major
advantage of this model is that it does not raise ethical questions, when used during the
first few days post fecundation.
Our long term aim is to develop a human skin chick model, in which grafted
bioengineered human skin will be induced to mimic skin inflammatory diseases.
In this study, the first steps in the development of the model are described. A series of
transplants of human skin and re--epithelized tissues were performed. Microscopy and
immunochemistry demonstrated that the skin structure of the transplant remained
intact, and all epidermal layers were present and organized. In the dermis, infiltration of
chick erythrocytes was observed, implying angiogenesis and blood transfer from the
chick embryo to the transplants.
The chick embryo-CAM assay is a relatively simple and inexpensive model that may
replace animal experiments, and may thus be suitable for testing natural sunscreen
substances for the prevention of skin photoaging and for the development of new
therapeutic methods for treating inflammatory diseases, such as atopic dermatitis and
psoriasis.
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Construction of a cDNA library for antimicrobial peptides from Hypsiboas semilineatus
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2
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The emergence of strains of pathogenic bacteria and fungi with resistance to commonly
used antibiotics has stimulated a search for natural products with antimicrobial
properties that may be developed into therapeutically valuable anti-infective agents.
The skin secretion of amphibians is a natural source of antimicrobial peptides (AMPs),
which are released in response to stress or injury. In this study we report the screening,
isolation and sequencing of AMPs from the Brazilian frog Hypsiboas semilineatus. First,
the animals were anesthetized with xylocaine and the skin removed. Total RNA was
isolated directly from the skin with TRIzol reagent (InvitrogenTM), and cDNA synthesized
with the enzyme M-MLV reverse Transcriptase (SIGMATM) and oligo(dT)23, for seletion of
mRNAs. The cDNA amplification reactions employed primers specific for AMPs signal
regions. The PCR products were cloned into PTZ57/RT vector and screening for positive
clones. Thirty clones were isolated and sequenced. The analysis of cDNA showed eight
distinct sequences that encode putative AMPs. These sequences were translated with
ExPASy Translate tool and the putative peptides will be synthesized for antimicrobial
assays. The methodology used was efficient for obtaining sequences of antimicrobial
peptides.
*Corresponding author. Laboratório de Imunovirologia e Glicobiologia, Departamento
de Biologia Geral, Universidade Federal de Viçosa, Av. Peter Henry Rolfs, s/n, Campus
universitário, Viçosa-MG, CEP-36570-000, Brasil. Tel: 55 (31) 3899-2559. E-mail:
lorenanacif@yahoo.com.br

S14
Atomic Force Microscopy as a tool to study the mitochondrial DNA of
Trypanosomatids
Marcelo Zogovich1 (marcelozogovich@gmail.com)
Daniela Leão Gonçalves1 (danilegon@gmail.com)
Lilian Terezinha Costa1,3 (ltcosta@inmetro.gov.br)
Wanderley de Souza1,2,4 (wsouza@biof.ufrj.br)
Danielle Pereira Cavalcanti1,2# (dpcavalcanti@inmetro.gov.br)
1
Laboratório de Biologia, Diretoria de Programa, Instituto Nacional de Metrologia,
Qualidade e Tecnologia, Inmetro, RJ, Brazil
2
Instituto Nacional de Ciência e Tecnologia em Biologia Estrutural e Bioimagens,
Universidade Federal do Rio de Janeiro, UFRJ, RJ, Brazil
3
Instituto de Biofísica-Pólo Xérem, Universidade Federal do Rio de Janeiro, UFRJ, RJ,
Brazil
4
Laboratório de Ultraestrutura Celular Hertha Meyer, Instituto de Biofísica Carlos Chagas
Filho, Universidade Federal do Rio de Janeiro, UFRJ, RJ, Brazil.
#corresponding author: dpcavalcanti@inmetro.gov.br, tel: (21) 2145-3152
Trypanosomatids are a family of protozoa, which possesses unique structures such as
the kinetoplast. The kinetoplast is located within mitochondrial matrix and contains part
of the parasite genome (kDNA). The mitochondrial or kinetoplast DNA is the most
complex and unusual form of extra-nuclear DNA found in nature, being composed of
closed circular molecules, the minicircles and the maxicircles, which are interlocked
forming a single network. In this study we analyzed the structure of the isolated kDNA
network of trypanosomatids using Atomic Force Microscopy (AFM). The isolated kDNA
was adsorbed on a freshly-cleaved mica surface, rinsed in Milli-Q water, ethanol and
critical point-dried. The network images were acquired in a Nanowizard AFM (JPK) in air,
using intermittent mode. In the isolated networks, we could identify closed DNA
molecules that correspond to the minicircles. However, long strands of DNA, that could
represent maxicircles, were rarely observed. In addition, we observed the
interconnections between the molecules that form the kDNA disk, indicating the
overlapping of DNA strands, as well as a clustering of DNA molecules, forming rosettes,
distributed throughout the network in all species analyzed. These rosettes, which
present distinct numbers of DNA strands, seem to be a structural pattern of kDNA
network organization in all trypanosomatids analyzed. Our data confirmed that AFM is a
powerful tool to study the structural organization of biological samples, including
complex arrays of DNA such as kDNA, and can be useful in revealing new information of
structures previously visualized by others means. Supported by Inmetro and CNPq.
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Background: It is requisite that the hyaline cartilage produced ex vivo mimics the
molecular composition and organization in a similar way to cartilage in vivo. Aims: This
study describes a thorough pellet culture protocol using human cartilage and adipose
stem cells, in order to serve as an excellent model for other researches in the fields of
cartilage engineering and drug testing. Methods: Pellet cultures of both cells were
maintained for 21 days under chondrogenic medium consisting of alfa-MEM
supplemented with insulin 6,25ug/mL, transferrin 6,25ug/mL, bovine serum albumin
1,25ug/mL, ascorbic acid 50ug/mL, dexamethasone 10 -7 M, TGF-beta 3 10 ng/mL.
Pellets cultivated without dexamethasone and TGF-beta 3 were used as controls. Semiquantitative analysis was done taking into account the intensity of Safranin O staining
and cell morphology. Computerized histomorphometry was used to determine the
percentage of cartilaginous matrix produced by cells. Immunostaining for collagen type
II was also performed. Results: Semi-quantitative and computerized histomorphometry
analyses showed that chondrogenic induction is responsible for an increase in
extracellular matrix synthesis,characterized by a higher intensity of safranin-O staining,
morphological changes (fibroblastic to a rounded shape) and a higher percentage of
matrix area/number of cells. Only cartilage stem cells showed high collagen type II
content when cultivated without growth factors stimulus. Conclusions: Our system
provides a chondrogenic differentiation method reducing both time and procedure
costs, since it abrogates the need to add growth factor in cell culture medium. Research
Ethics Committee: 145/09 and 146/09.
Funding support: FAPERJ and INMETRO.
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HISTOLOGICAL EVALUATION OF BIOMATERIAL CHITOSAN-GELATIN-BASED EFFECTS IN
INTRAORAL BONE REPAIR IN RATS
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BACKGROUND: Chitosan-gelatin (CG) composts have been tested in vitro as scaffolds for
bone tissue bioengineering. The effects of this biomaterial on the bone repair, applied
to Odontology, have been assessed in rat dental alveoli. However, such cavities
represent very small and uneven sites, whose interradicular septa hinder alveolar filling
with biomaterial. AIMS: 1.To create an intraoral bone defect in rats, with standardized
dimensions and sufficient size for the grafting of Chitosan-gelatin biomaterial. 2. To
evaluate the biocompatibility and biodegradation, in vivo, and its effects on intraoral
bone repair made in Wistar rats jaws. METHODS: After the creation of the defects, using
a dental handpiece under irrigation, the cavities were filled with clot (control/CO) or
with a defined amount of CG. The animals were sacrificed 7 or 21 days after the surgery.
The histomorphometry of new bone formation was performed using Image J software in
sections stained with Gomori Trichrome. RESULTS: At 7 days, it was observed a close
integration between the biomaterial and the tissue, with cells and clot filling its pores.
At 21 days, remains of the biomaterial were still present. The oral mucosa was
completely healed in both groups. The biomaterial presence did not disturb the bone
deposition and avoided the epithelial invasion. CONCLUSION: The Chitosan-gelatin is a
biocompatible biomaterial, with slow degradation, which allows cell adhesion and
proliferation, desirable to fill bone injury. These aspects, added to its economic viability,
make Chitosan-gelatin a suitable biomaterial for tissue bioengineering and a promising
strategy for bone healing in dentistry.
ETHICAL APPROVAL: This work was approved by Federal University of Minas Gerais
Research Ethics Committee (CETEA number 220/2008). SUPORT: CNPq and FAPEMIG.
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Leishmania amazonensis and Trypanosoma cruzi are protozoa responsible for cutaneous
Leishmaniasis and Chagas disease respectively. The treatment of these diseases is very
toxic, expensive and it was also reported cases of resistance to the chemotherapy. Due
to these reasons, the search of new drugs is still important. Essential oils (OEs) extracted
from aromatic plants are usually employed in traditional medicine to treat a number of
diseases. In this work, we used an optical tweezers to evaluate the effects of Lippia
sidoides essential oil (LSEO) on L. amazonensis promastigotes and Trypanosoma cruzi
epimastigotes motility. Optical tweezers (OT) use light to capture cells and measure
their biophysical properties for clinical and research purposes. Both protozoa were
incubated in presence and absence of IC50/72h concentration of LSEO. The average
motility for LSEO-treated promastigotes and LSEO-treated epimastigotes decreased
around 50% and 90% respectively when compared to controls. These results agree with
previously study which shows that LSEO causes an inhibitory effect on the growth of the
parasites with major morphological modifications on the mitochondria. These changes
can cause disruption of energy supply resulting in decrease of parasite motility. Taken
together our results propose the OT as an useful tool able to analyze individually the
effects of LSEO in protozoa, quantify the motility and establishing a comparison
between treated and untreated cells. This methodology can be applied as a
complementary analysis for other drugs with chemotactic agents in these cells and
other biological systems.
Presenting and correspondent author email: nine15_pitt@hotmail.com
Presenting and correspondent author telephone: (21) 21267818
Universidade Federal de Pernambuco, Centro de Ciências Biológicas, Departamento de
Biofísica e Radiobiologia. Av. Professor Morais Rego, s/n, Cidade Universitária, Recife,
PE. 50670-901, Brasil.
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Recent progress in understanding the molecular basis of autophagy has demonstrated
its importance in several areas of human health. Because of its association with
apparently contradictory prodeath or prosurvival functions, autophagy can be employed
to protect or damage specific tissues. Finding drugs that stimulate autophagy and
unraveling the molecular mechanisms involved in this process represent an active area
of research. Affordable screening techniques with higher sensitivity and specificity are
needed to move the field forward. In fact, only laborious and/or expensive
methodologies such as electron microscopy, dye-staining of autophagic vesicles and
LC3-II immunoblotting or immunoassaying are available for autophagy identification.
Aiming to fulfill this technical gap, we described here the association of three widely
used assays to determine cell viability - CVS (Crystal violet staining), MTT (3-[4, 5dimethylthiaolyl]-2, 5-diphenyl-tetrazolium bromide) and NRU (Neutral red uptake) - to
predict autophagy in vitro. The conceptual framework of the method is the superior
uptake of NR in cells engaging in autophagy. NRU was then weighted by the average of
MTT and CVS allowing the calculation of AAU, a numeric variable that was associated
with autophagy induction. With this approach we were able to make a rapid screening
of potential autophagic-inductor agents using mammalian cell lines HaCaT, HeLa, MESSA and MES-SA/Dx5 in a single microplate assay. Finally, to evaluate the applicability of
this strategy as a high-throughput screening technique for autophagy detection, 10
extracts of Brazilian herbs were analyzed. The proposed strategy allowed the
quantitation of alterations in lysosomal vacuoles associated with cell death.
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Quantum dots (QDs) have become important fluorescent probes for biology, mainly
because their higher photostability when compared to organic dyes. In order to be
applied as specific new tools for diagnostic and bioanalyses, QDs need to be efficiently
combined with proteins. However, the evaluation and confirmation of the conjugation is
still a problem. In this work we present a new method to evaluate and confirm QDs
bioconjugation by using a plate reader (PR). For this, CdTe/CdS-MPA or CdTe/CdS-MSA
QDs conjugate to anti-A antibodies by adsorption were used. CdTe/CdS QDs were
synthesized using Cd(ClO4)2 and Tellurium as precursors and MPA/MSA as
stabilizing/functionalizing agents. QDs were characterized by absorption and emission
spectroscopy. The PR approach is based on the fluorescence detection of samples
containing the QDs-(anti-A) and the absence of signal for controls (only QDs or only
proteins). An increase of 332% for the relative intensity in PR showed a more effective
conjugation for QDs-MSA-(anti-A), while for QDs-MPA-(anti-A) was 164%. Flow
cytometry corroborated the results obtained for PR, showing the labeling of
approximately 60% of A erythrocytes by QDs-MSA-(anti-A), in contrast to around 30%
for QDs-MPA-(anti-A). O erythrocytes did not present fluorescence, confirming the
specific labeling. Probably, the results for QDs-MSA were more effective because two
carboxyl groups free to interact with antibodies (the MPA has only one). The method
described has the advantage to analyze simultaneously and semi-quantitative different
bioconjugates with high sensitivity and accuracy. Furthermore, this work shows that
QDs conjugated to antibodies can be effective fluorescent probes for
immunodiagnostics.
Keywords: Quantum dots, bioconjugation, Flow Cytometry, Erythrocytes, anti-A
antibodies.
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Measurement of protein disulfide isomerase reductase activity in biological samples
by insulin assay
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PDI is a ubiquitous folding chaperone involved in several physiological processes
(hypoxia, adhesion, coagulation, protein misfolding and secretion, etc.) and PDI
expression is increased in some diseases such as cancer. Thus, it is important to
measure PDI activity in cells although current methods work for purified PDI only. We
focused on insulin-reduction assay for measuring PDI reductase activity in cellular
samples. First we observed that the common lysis buffers detergent TritonX-100(20.5%) totally inhibit PDI reductase activity. By decreasing detergent concentration for
stoichiometric ratios(10PDI:1 to 1PDI:100), nonionic Triton-X100 and NP40 and only
inhibited PDI reductase activity at 100-fold excess vs. PDI while charged CHAPS and DOC
showed a dose-dependent inhibition. Interestingly, both CHAPS and DOC share
structural similarities with estrogen, a known ligand of PDI. Using buffers without
detergents, there was no measurable endogenous PDI reductase activity in enriched
membranes or whole homogenates from endothelial cells. However, addition of purified
PDI(1.5µM) to homogenates allowed us to follow the insulin reduction kinetics. Cellular
homogenate(300µg) slowed down the lag-time of insulin reduction by 55% vs. purified
PDI. With this methodological adaptation, compared to non-transfected cells, PDI
overexpression(2-fold) accelerated insulin reduction(33%, 637±90 vs. 950±66sec) while
PDI silencing(reduction of 70%) slowed down insulin reduction without statistical
difference(1086±42sec). These data show that: i) detergents must be avoided in PDI
activities assays, ii) maybe in cellular homogenates there are endogenous inhibitors that
slow down the PDI-mediated insulin reductase assay, iii) addition of purified PDI to
biological samples seems to allow the measurement of endogenous
PDI(FundaçãoZerbini, FAPESP, CNPq/INCTRedoxoma).
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Background: Dengue is an important viral disease, with epidemics in tropical and
subtropical regions of the world. The disease is complex, with different manifestations,
in which the liver is normally affected. The dengue non-structural protein 1 (NS1) is
essential for virus viability, although its function is not elucidated. It is found in infected
cells associated with plasma membrane and secreted into the circulation. Some reports
indicate that NS1 can be used as a protective antigen, while others suggest its
involvement in viral pathogenesis. Therefore, studies concerning the effect of NS1 in
hepatic cells can elucidate some aspects of its role during the virus infection.
Aims: In this work we aimed to standardize transfection of HepG2, a human
hepatocarcinome cell, with the plasmid pcENS1, which encodes the dengue-2 NS1
protein and its signal peptide, consisting of the C-terminal end of the virus envelope
protein. Such assays were necessary, since HepG2 cells are particularly difficult to be
transfected. Therefore, further studies will be performed in order to evaluate the effect
of NS1 in HepG2 protein expression.
Results: We evaluated three different transfection methods using lipofectamine,
FuGene or nucleofection. The expression of recombinant protein was detected by
immunofluorescence and flow cytometry. Very low levels of NS1 were observed in cells
transfected with lipofectamine (0,1%) or FuGene (5,5%). In contrast, the efficiency of
cell transfection increased remarkably with nucleofection, in which 56,5% of cells
expressed the NS1.
Conclusion: Nucleofection was considerable more efficient for transfection of HepG2
cells.
Funding support: IOC-FIOCRUZ, PRONEX and CNPq.
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Several studies on the biocompatibility of medical/odontological materials intended
for bone therapy employ monolayer bidimensional cell cultures of MC3T3 preosteoblasts. However, alternative models of cell culture are constantly being
investigated, in order to achieve closer proximity with in vivo animal models and, in
the near future, contribute to the reduction on animal testing. Among such models,
3D spheroidal cell culture could allow to evaluate simultaneously material-cell, cellcell and cell-environment interactions. This work presents the trial of protocols
employing different initial cell densities in order to determine the ideal procedure to
obtain pre-osteoblast spheroidal cultures for material cytocompatibility tests. Either
0.5, 1, 2, 3, 4, 5, 7.5, 9 and 11x104 cells (n=15 per group) were seeded on 24-well plates
coated with agar, and incubated in agitation from 1 to 7 days at 37°C/5%CO 2. Cell
aggregate morphology was observed and photographed with an inverted microscope,
and qualitatively evaluated by a score methodology, considering the regularity of
shape, size, repeatability, handling, stability and presence of multiple spheroids on the
same well. It was observed that, while the lower initial cell densities presented faster
spheroid formation, most groups were already aggregated by day 3. Higher cell
numbers formed more stable spheroids. Handling and observation of spheroids was
considered easier starting from 3X104 cells. Cell densities above 7.5x104 formed
irregularly shaped and multiple spheroids. It is concluded that the initial density of
3X104 cells provides the ideal protocol, as it was among the best scores on all
parameters considered, being also responsive to XTT assay.
Keywords: osteoblast, tridimensional culture, biocompatibility
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Background: One of the major objectives of acute toxicity studies is hazard classification
and labeling of chemicals using LD-50 values. Nowadays, most of the test use animals to
determine the LD-50. With the movement against the use of animals in research, and
with an aim to reduce the number of animals as per concept of 3R’s, the efforts are
going on world wide to use in-vitro methods for predicting acute toxicity. The
cytotoxicity test is one of them which is getting more reliability and accepted by the
health agencies. Aim: The aim of this study was predict the acute oral toxicity of one
medicinal plants extract by in vitro test and compare the predicted dose with an in vivo
assay. Methods: The Casearia sylvestris was used to obtain the extract following
“Brazilian Pharmacopheia”. Cytotoxicity test was carried out by adaptation from
ICCVAM Report 07-4519, 2006. In our study MTS and CHO-k1cells were used and the
cell toxicity was evaluated after 48-hour exposure to the extract. The concentration
which killed 50% (IC50) of the cells was used to predict the acute oral systemic toxicity
dose in rats (LD50), which was subsequently compared by in vivo testing performed
according to OECD Test Guideline 423. Results: The IC50 was 1700mg/mL and the acute
toxicity dose was predicted as >2000mg/mL, which was confirmed by in vivo assay.
Conclusion: The results showed that in vitro system showed good correlation. This test
suggested that in vitro method can be a great tool for the initial study of herbal toxicity.
Funding support: CAPES.

The preservation of samples for electron microscopy observation seeks to maintain the
cellular structure as close as possible to the native state. Chemical fixation and the
subsequent sample preparation steps are known to introduce many artifacts. Thus,
there is a constant search for developing new preparation and observation techniques.
In this regard, the techniques that include the physical fixation of the samples have
shown superior results when compared to chemical fixation techniques, as: reduced
extraction of lipids, smaller displacement of cytoplasmic contents, and absence of
osmotic shock, among others. In addition, there is the possibility to observe samples still
frozen and hydrated, in a state closer to the in vivo condition. Combining the techniques
of high pressure freezing, freeze-fracture and observation in cryo-microscopy, we
observed the organization of the intracellular parasites Trypanosoma cruzi, Toxoplasma
gondii and embryonated eggs of Trichuris muris. We observed that the samples have
smoother membranes compared to critical point dried samples. However, because it is a
hydrated sample, the technique makes the sample much more subject to irreversible
damage arising from the interaction with the electron beam. This problem can be
minimized by the balance between the time of exposure of the sample to the beam and
a low acceleration voltage. The great advantage of this technique is the speed with
which it can be executed. The whole process from freezing to the observation of
samples in made on the same day, getting results quickly and with excellent fidelity of
preservation of the sample.
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Immune cell culture in tropical sea urchin Lytechinus variegatus

Many toxic peptides are found in animal venoms such as arthropods and cone snail,
these peptides are involved in predation, defense and are able to binding in ion channel
of nervous system. These peptides are rich in cystein residues and most of that are
members of the cystine Knot family. The recombinant expression of peptides is useful
for studies in cell biology, electrophysiology etc. Herein, we report the attempting of
bacterial cell culture in different conditions aiming to optimize the expression of a
peptide from the cystine knot family, found in Loxosceles intermedia venom. Due to a
difficulty in obtaining soluble peptides by heterologous expression systems, we
performed protein expression tests with several types of E. coli strains, such as: AD494,
Rosetta-gami and Shuffle T7 express lysY. These three strains are able to assembly
disulfide bond in cytoplasm. Although, reasonable amounts of recombinant peptides
were only obtained by using Shuffle T7 express lysY strain in a glucose-supplemented
rich medium. The great number of cystein residues turns to a problem for purification
steps because the cross linking between recombinant peptides and bacterial proteins,
when expressed with pET-14b. It was also tested two others protein expression vectors
that would enhance the solubility, called pET-32a and pET-SUMO. Both vectors are
designed to express fusion proteins as tags with the inserted peptide amino acid
sequence. The best results were obtained with pET-SUMO vector, which the
recombinant peptide was purified in good amount with no cross linking with bacterial
proteins.
Sponsored: CAPES, CNPq, Fundação Araucária, SETI.

Cell culture is a widely used procedure and its use is essential to study in vitro
phenomenon avoiding the use of live animals what is important especially in cells of
exotic animals which are difficult to obtain such as sea urchins. Considering that sea
urchin cells culture’ knowledge is very scarce, a study focused on coelomocytes culture
would be useful for establishing the best culture conditions.
Sea urchins Lytechinus variegatus (n=10) were collected in São Sebastião, Brazil.
Coelomocytes were collected via peristomial puncture. Approximately 1ml of
coelomatic fluid was collected. An amount of 2.0 x10³ was plaqued in culture wells in a
final volume of 500 ul of culture medium. Four different culture mediums were tested:
Filtered Sea Water (FSW), Marine Minimal Essential Medium (MMEM), Marine
Dulbecco’s Modified Eagle Medium (MDMEM) and Coelomocytes Culture Medium
(CCM). In MMEM and MDMEM the addition of Fetal Bovine Serum (FBS) at 10% was
tested. Morphological and viability data were recorded after 2, 4, 6, 8, 12 and 24 hours.
Cells cultured in CCM resulted in our worse results, with abnormal morphology and low
viability even in the shortest periods. In FSW presented acceptable viability rate (95% or
more) and characteristic morphology up to 4 hours. MMEM and MDMEM presented the
best results, up to 12 hours for MMEM and 8 hours for MDMEM. Besides that, the
addition of FBS seemed to be beneficial for coelomocytes.
This study is in accordance with CEEA-ICB USP and SISBIO 27922-1 and was supported
by Fapesp 2011/15612-6.
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This study aimed to standardize the Comet Assay protocol in Daphnia magna to increase
the robustness of this test system in genotoxicity evaluation, complementing classical
ecotoxicological testing. Neonates of D. magna were obtained from the Laboratory of
Ecotoxicology at UNISC, RS, Brazil. Twenty unexposed individuals were placed in PBS
containing 20mM EDTA and different concentrations of DMSO were tested for preparing
cell suspensions. Daphnids were disintegrated by serial pipetting and cell viability was
evaluated using the trypan exclusion test. For the comet assay, 20μL of cells suspensions
were mixed with 80μL of low melting point agarose at different concentrations, spread
onto pre-covered slides and a coverslip was added over the content. After solidification
(4oC in dark), coverslips were removed and the slides were emerged in lysis solution for
a short period. After removal from lysis solution, slides were immersed in alkaline buffer
to allow DNA unwinding. Then, they were submitted to electrophoresis in the same
buffer. The Damage Frequency (DF) and Index (DI) we evaluated in 400 cells per sample.
Results showed that a specific concentration of DMSO preserved better the DNA
integrity (P<0.0001) and adequate concentration of LMP agarose was important to keep
the nucleoid structural integrity during the electrophoresis. Thus, a negative control
with low DNA damage (DF: 12.75±4.57cells%; DI: 23±8.29a.u.) was obtained in
comparison to 75µM CuSO4 (P<0.0001). Adding DMSO improved the protection against
oxidative damage and modifications in comet assay protocol reduced background DNA
damage, increasing the sensibility of the test, much better than previous studies.
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For decades, numerous imaging techniques have been used successfully to address a
vast variety of scientific research subjects.
Nowadays, researchers aim to gain new insights by correlating images of various
acquisition devices taken from the identical region of the sample.
Due to the varying visual appearance of structural landmarks resulting from multiple
contrasting methods and acquisition techniques, correlating images manually often is a
very elaborate and time-consuming task.
‘Shuttle & Find’, a new product of Carl ZEISS, generates a straight-forward, partially
automatized workflow. This product is key to making best use of the combined power
of the extended Carl ZEISS imaging systems portfolio. Images taken at various regimes of
spatial, temporal and spectral resolution, optimally adapted to the scientific scope, can
now be combined easily.
New strategies enabled by the advent of ‘Shuttle & Find’ will be presented with an
emphasis on correlation of 3D light- and electron microscopy, super-resolution light
microscopy, and time resolved microscopy of unfixed specimen.
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Deubiquitylating enzymes (DUBs) play an important role in regulation of protein
degradation via 26S proteasome by deconjugation of ubiquitin chains of labeled
proteins. Other non-degradative processes have been associated with DUBs. The
otubain is a DUB with evidenced capacity of complexation, like OTUB 1, YpkA and
GTPases RhoA, where the modulation of RhoA by OTUB-1 facilitates the infection by
Yersinia enterocolitica. Exploring the role of deubiquitination in trypanosomatids, such
as Leishmania braziliensis, demonstrates a promising alternative to search for new
therapeutic targets. This study aims to establish the protocol for obtaining the complex
which otubain from L. braziliensis (OtubLb) is involved. Thus, 3 x 108 L. braziliensis
promastigotes were submitted to in vivo cross linking with 0.5%, 1% and 5%
formaldehyde for 5, 60 minutes or overnight. The soluble and insoluble protein extracts
were obtained by freezing and thawing. The control was essayed without formaldehyde
and the insoluble protein extract was obtained in two steps: PBS and 1% Triton. All
samples (boiled or unboiled) were submitted to SDS/PAGE. The western blot analysis
showed no marking with molecular weight above 30 kDa (MW of OtubLb) in cross
linking. However, the unboiled control sample revealed a marking above 120 kDa in the
insoluble portion. Our findings suggest that formaldehyde is capable of modifying the
epitope responsible for the recognition by antibody. There is also an intrinsic insoluble
complex that could be associated with vesicles, corroborating the vesicular pattern
visualized in immunofluorescence data. Supported by DPP/UnB, Finatec, CNPq, CAPES
and FAP-DF.
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The dematiaceous fungus Curvularia sp is responsible for subcutaneous and systemic
infections that are treated with the antifungal agent amphotericin B. As a mechanism of
action, this drug has the ability to bind to ergosterol in the fungal membrane, forming
chemicals pores, loss of permeability and leakage of cellular contents, however, there
are only few studies that demonstrate this mechanism. This study aimed to evaluate the
action of amphotericin B by ultrastructural analysis of cells of the fungus Curvularia sp.
To perform ultrastructural analysis of the fungus, images were made before and after
contact with the antifungal drug, in light, scanning and transmission microscopy. In
ultrastructural analysis was observed, in images taken by scanning electron microscopy,
that the hyphae cells, after contact with the antifungal drug, became flat and thin. In
images obtained by transmission and light microscopy we could see only the wall of
hyphae cells due to leakage of cellular components, caused by the action of the
antifungal agent anfotericin B. We conclude that amphotericin B acted in the hyphae
cell wall of Curvularia sp, causing changes that lead to leakage of cell content and
consequently, to death. This result demonstrate the efficacy of antifungal agent and
proves its mechanism of action. The project was exempt from review by the Ethics
Committee of FCM-UNICAMP. CAPES financial support.
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General anesthetics are largely used in clinical practice to induce analgesia,
unconsciousness and muscle relaxation. On the last decades, efforts have been made to
elucidate the mechanism of action of these agents. Etomidate is a venous anesthetics
that is used for fast anesthesia induction. It induces spontaneous movements, especially
myoclonus which is observed in 50-80% of patients after etomidate administration. This
side effect suggests a putative effect of this anesthetics at the peripheral nervous
system. The aim of this study is to investigate the presynaptic effects of etomidate at
the mice neuromuscular junction.
We used fluorescence microscopy to visualize the effects of the intravenous anesthetic
etomidate on synaptic vesicles exocytosis . Diaphragm nerve muscle preparations were
isolated and stained with the vital dye FM1-43 (4 μM), a powerful fluorescent tool to
track synaptic vesicles exocytosis and endocytosis. This investigation was approved by
the local animal experimentation ethics Committee (CETEA). Neuromuscular junctions
were stained with FM1-43 and exposed to etomidate (1,2,8,10 and
40mM).Clinical concentrations of anesthetics stimulated exocytosis of synaptic vesicles.
This effect was inhibited by, tetrodotoxin (1µM), which blocks voltage-gated Na+
channels. In addition, etomidate-evoked exocytosis was also blocked by Agatoxin IVA
(30nM), suggesting an action P-type voltage-gated Ca2+ channels.
Our results indicate that etomidate exerts a presynaptic effect on the neuromuscular
junction, probably through activation of voltage-gated Na+ and Ca2+. Thus, these
findings may help to understand some of the clinical effects of this agent on
neuromuscular function.
Sources of funding
Conselho Nacional de Desenvolvimento Científico e Tecnológico (CNPq)
Fundação de Amparo à Pesquisa do Estado de Minas Gerais (FAPEMIG)
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Sevoflurane is a halogenated anesthetic adopted for induction and maintenance of
anesthesia. Despite being routinely used in the clinical practice, the synaptic
mechanisms of sevoflurane are not clearly understood and great effort has been made
to elucidate nerve terminal-specific anesthetic actions. Therefore the aim of this work is
to investigate the presynaptic effects of sevoflurane at the mouse neuromuscular
junction using optical techniques to visualize the recycling of synaptic vesicles.
Diaphragm nerve muscles of mice were isolatedand clusters of vesicles were labeled
using the fluorescent dye FM1-43. The decrease of fluorescence intensity, when
submitted to different concentrations of anesthetic and/or depolarizing stimuli, reflects
the exocytosis of synaptic vesicles. All procedures were approved by the local animal
care committee. Initially, we incubated the preparation with clinical concentrations of
sevoflurane (0.45, 0.6 and 0.9mM) and we did not detect exocytosis evoked by
sevoflurane itself. Thus, the next set of experiments aimed to investigate
if sevoflurane interfered with the exocytosis of synaptic vesicles evoked by different
depolarizing stimuli: KCl-sodium-independent or 4AP and veratridine-sodiumdependent depolarizing
stimuli.
Sevoflurane had
no
effect in
inhibiting
the depolarization evoked by KCl. However, it significantly inhibited the depolarization
evoked by 4AP (~20%) and veratridine (~25%), suggesting a putative action on sodium
channels. Exocytosis evoked by veratridine was inhibited by tetrodotoxin (TTX) but no
further inhibition was observed when TTX and sevoflurane were used together. In
conclusion, our data suggest that sevoflurane inhibits exocytosis evoked by sodiumdependent depolarization and it might act on sodium channels that are sensitive to TTX.
Supported by CNPq (Conselho Nacional de Desenvolvimento Científico e Tecnológico)
and FAPEMIG (Fundação de Amparo à Pesquisa do Estado de Minas Gerais)

One of the most critical processes of cholinergic transmission involves the event of
storage of acetylcholine in synaptic vesicles through the vesicular acetylcholine
transporter (VAChT). To assess the functional importance of the VAChT in the
cholinergic transmission, Prado and colleagues (2006) generated a strain of mice
knockdown for the VAChT gene and these animals have an important deficit of muscle
strength. The aim of this study is to evaluate the morphofunctional changes of synaptic
elements of neuromuscular junctions in diaphragm muscle of mice with cholinergic
dysfunction. Briefly, for optical analysis, neuromuscular preparations were isolated and
stained with the dye FM1-43fx (4 μM) and α-bungarotoxin-Alexa 594 (12 µM) to
visualize presynaptic terminals and acetylcholine receptors clusters, respectively. For
ultrastructural studies, the neuromuscular preparations were fixed in fixative solution
Karnovsky, postfixed in osmium tetroxide and processed for transmission electron
microscopy. The optical analysis showed no statistical difference in the number and in
the density of pre and postsynaptic elements per diaphragm of VAChT WT and VAChT
KDHOM mice. However, the ultrastructural analysis showed an increase in circumference
of synaptic vesicles and a significant reduction in the number of synaptic vesicles located
near the active zones of synapses in animals VAChT KD HOM. Our evidences suggests that
reduced expression of VAChT affects the quantum content of acetylcholine and induces
important ultrastructural changes presynaptic in neuromuscular junctions of adult
animals, which might to affect the muscle function. This research was supported by
CAPES, CNPq and FAPEMIG and approved by the local animal care committee (CETEAUFMG).
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In this study we investigated the effects of ultraviolet (UV) radiation on the serotonin
expression in the central olfactory system of the crab Ucides cordatus. The crabs (n=16)
were irradiated with UVA, UVB and solar simulator (UVA and UVB) during 5 consecutive
days. The crab brains were embedded in paraffin, stained with routine techniques in
order to observe the general morphology and reacted by immunohistochemistry to
reveal serotonin in nerve cells. ANOVA (Mean±SEM) was used to quantify serotoninlabeled nerve cells in cluster 10 and in the olfactory lobe, F (3,9) = 5.29, p = 0.022. The
control group was not exposed to UV radiation (but to visible light), showing an intense
labeling in the glomeruli and cluster 10 (90.66 ± 2.92, p = 0.050, n = 4). In the UVA
group, the animals were irradiated during 20min, resulting in fewer labeled cells in
cluster 10 (84.45 ± 7.97, p = 0.515, n = 4) and in the glomeruli than in the control. The
animals of the UVB group were irradiated during 30min, resulting in more labeled cells
(69.95 ± 9.06, p = 0.050, n = 4) than the group irradiated with the solar simulator, whose
animals were irradiated during 16min, showing the lowest number of labeled cells
(57.44 ± 6.91, p = 0.005, n = 4). Therefore, we observed that in the olfactory system of
U. cordatus UV radiation affects the nerve cells and their synapses mediated by the
neurotransmitter serotonin. Financial support CNPq, CAPES, FAPERJ.
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The denervation appears as a triggering factor of aperistalsis and dilation of organs in
digestive form of Chagas’ disease. The inflammatory process seems to induce the lesions
in the enteric nervous system in chronic phase of disease. However in this phase, some
infected individuals may not present any symptoms of disease. Several
neurotransmitters, such as substance P (SP), have an important role in gastrointestinal
tract physiology. Sensory neurons and immune cells release SP, which also has a
proinflammatory role. In other diseases in gastrointestinal tract, changes in
neurochemical profile attend as an inducing factor of inflammation and of physiological
changes. However, this study aims to evaluate the proportion of SP nerve fibers in
muscle layer of esophagus of infected individuals with and without megaesophagus and
non-infected individuals. Esophagus samples were collected by necropsy from 6 infected
individuals with megaesophagus, 6 infected individuals without megaesophagus and 6
non-infected individuals. The samples were embedded in parafin to
immunohistochemical analysis. The antibodies anti-PGP and anti-SP were
used. Immunoreactivy of nerve fibers was measured in the inner muscle layer in 20
randomly selected fields on a slide per individual. The results show that the proportion
of SP nerve fibers appears increased in infected individuals with megaesophagus.
Therefore, it is possible to suggest that the neurochemical changes contribute to the
exacerbation of the inflammatory process and consequently for the development of the
disease. This work was approved by Universidade Federal de Minas Gerais Research
Ethics Committee (ETIC0313.0.203.000-10) and supported by funds from Capes and
Fapemig.

The enteric glial cells (EGCs) have an important role in the maintenance of enteric
neurons. These cells express several proteins, among them, the protein GFAP. In
inflammatory bowel diseases, studies have showed changes in the expression of GFAP
and its relation with neuronal death. In chagasic megaesophagus the denervation
appears as one of the main factors responsible for aperistalsis and dilation of the organ.
However, this study aims to evaluate the area of GFAP-EGCs and the number of neurons
in esophagus of infected individuals with and without megaesophagus and non-infected
individuals. Samples were collected by necropsy from 6 infected individuals with
megaesophagus, 6 infected individuals without megaesophagus and 6 non-infected
individuals. These samples were embedded in paraffin to immunohistochemical analysis
and neurons counting. The antibody anti-GFAP was use to study EGCs. Immunoreactivy
of EGCs was measured in the myenteric plexus in 20 randomly selected fields. The
neuronal counting was performed in the myenteric plexus of esophagus by the Giemsa
technique. The results demonstrate absence of neurons and decrease in area of GFAPEGCs in infected individuals with megaesophagus. The infected individuals without
megaesophagus, show variations in number of neurons and increase in area of GFAPEGCs. The increase in area of GFAP-EGCs seems to provide protection to enteric nervous
system. However, a functional failure in the expression of GFAP appears to allow the
progression of disease. This work was approved by Universidade Federal de Minas
Gerais Research Ethics Committee (ETIC0313.0.203.000-10) and supported by funds
from Capes and Fapemig.
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Megaesophagus, one of the most common complications due digestive form of Chagas´
disease, is characterized by disturbances in motility and esophagus dilatation. The
enteric nervous system (ENS) degeneration appears as one of the main factors involved
in aperistalsis. In this context, we hypothesized that network disturbance of interstitial
Cajal cells (ICC), a cell type involved with gastrointestinal tract motility, may contribute
to the development of chagasic megaesophagus. The objectives of this study were
analyze the presence and distribution of ICC and investigate a putative correlation
between the number of these cells and the intensity of denervation process in
esophagus samples from T.cruzi-infected individuals with and without megaesophagus
and from non-infected individuals. Through the technique of indirect
immunoperoxidase, were analyzed 20 consecutive fields with a 40x objective, using the
anti-c-Kit and anti-PGP 9.5 antibodies. The results showed that all infected individuals
revealed a decreased presence of ICC-c-kit-IR and a positive correlation between ICC-ckit-IR area and the denervation process. Interestingly, the individuals infected group
without megaesophagus, which did not present a significant reduction of PGP 9.5-IR
nerve fibers, had decreased ICC density which suggests that ICC lesion is a precoce event
in the chronic pathology of megaesophagus in Chagas’ disease. This work was approved
by Universidade Federal de Minas Gerais Research Ethics Committee (ETIC
0313.0.203.000-10) and supported by funds from Capes and Fapemig.
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The posterodorsal medial amygdala (MePD) modulates different social behaviors and
displays notable sexual dimorphism and plasticity in rats. It is not currently determined
the presence of receptors in differently shaped dendritic spine, that could provide
insights about the synaptic organization of the MePD and the activity of local neurons.
The aim of the present study was to describe the presence of the imunolabeling for the
subunit GluR1 of the glutamatergic AMPA receptor and the GABA A receptor in the
dendritic spines of MePD in adult male rats. After antibody incubation for the receptors,
ﬁne powdered carbocyanine dye DiI was applied on the MePD. Neurons were observed
under confocal microscopy (Leica SP-5, Germany). Twenty neurons from the MePD were
studied and showed (mean ± SD) 0.95 ± 0.2 spines/dendritic µm. Thin spines were the
most abundant type found (38%), followed by the stubby/wide (35%) and mushroomlike (22%) ones. Other spine shapes including ramiﬁed, ﬁlopodium-like, with a gemule
appearance or transitional aspects accounted for the remaining 5%. GLUR1 and GABA AR
were found in dendritic shafts and spines in half of the sampled neurons. GluR1
antibody labeled all types of spines, but was more abundant in stubby/wide spines
(41%), followed by mushroom-like (31%), others types (28%), and thin spines (16%).
GABAAR had higher expression in thin spines (76%). It was usual to find the colocalization of both receptors in the same spine. These new data provide further
features about the complex connectivity of dendritic spines in the adult male rat MePD.
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In vertebrates the histogenesis of the retina is guided by extrinsic and intrinsic
mechanisms, in which ATP has been widely studied as being important to many
processes involved with nervous system development. Previous studies from our group
demonstrated that exogenous ATP is able to regulate the proliferation of retinal
progenitor cells in vitro via P2Y1 receptor, a G protein coupled receptor. Based on these
results we wonder what is the function of ATP during the development of the retina of
newborn rats. The normal pattern of proliferation of retinal neuroblasts after a single
intraperitoneal injection of BrdU revealed a decrease in proliferation over the age of the
animal, in which at 5-postnatal days (P5) the number of cells reduced to 50% compare
to P2 animal. The intravitreal injection of PPADS, a P2 receptor inhibitor, at P2.5 animals
decreased the number of proliferating cells of approximately 23% at the concentration
of 1000µM. In these retinas we did not observe apoptotic profiles suggesting that the
reduced number of proliferating cells was caused by inhibition of ATP signaling, and not
because of cell death induction. The intravitreal injection of ARL, an ectonucleotidase
inhibitor, at P4 rats stimulates the proliferation in a dose-dependent manner, analyzed
by immunofluorescence for Ki-67, a marker of all phases of the cell cycle. We conclude
that ATP acts during early stages of retinal development and that exposure to ATP in
late periods of development could alter the differentiation process.
Keywords: ATP, retina and proliferation
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Huntington's disease (HD) is a rare, progressive and fatal neurodegenerative disease.
The aim of this study was to investigate, at molecular level, the haplotypes that
concerns the CAG/CCG polymorphic regions of HTT gene with new primers. This study
investigated 61 Brazilian individuals in 21 Huntington´s disease affected independent
families. Genomic DNA was extracted from either peripheral blood (1 to 3 ml in EDTA)
or mouth epithelial cells (swabs) and DNA typing was carried out by polymerase chain
reaction from 0 to 100 ng of DNA. New primers were designed for HD molecular test
and others results of PCR reactions were compared. The capillary electrophoresis was
used for measuring the amplicons. Allele profiles were determined on an ABI 3500
Genetic Analyzer. Data were analyzed by GeneScan Analysis 3.7 and Genotyper 3.7
software (Applied Biosystems). The sample (26%) was sent to others laboratories for
results validating. Concerning the CAG repeats, our results showed that 46/61 patients
had expanded CAG alleles. The CCG alleles present in chromosomes 4, which bear the
expanded CAG alleles for HD, had 6, 7, 8 or 10 CCG repeats (mean 7.1 ± 0,7), then 40/46
(86.9%) of these individuals presented seven CCG repeats (CCG7). Altogether, 42
haplotypes were found in 122 chromosomes investigated, 23 different haplotypes were
found in normal chromosomes and 19 in HD chromosomes. The investigation of the
CAG/CCG haplotypes was important because, for the first time in Brazil, it pointed
towards a putative genetic origin for the majority of the HD mutations on the HTT.
The authors declare no conflict of interest.
Financial support
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Sub-lethal encephalitis after viral infection induces behavioral and immunological
changes. To study microglial and astrocytic responses produced within the developing
CNS, avoiding the influence of the immune system, we employed an intracerebral viral
infection model using dengue virus 3 (DENV3) in neonatal mice. Eight newborn mice two
days old were inoculated intracerebrally with infected brain homogenate whereas
control animals received equal volume of non-infected brain homogenate. Seven days
after inoculations mice were sacrificed and had their brains processed for GFAP and IBA1. We estimated the number of astrocytes and microglia in the strata lacunosum
molecular (LacMol), radiatum (Rad) and pyramidale (Pir) of CA1/CA2 and in the
molecular layer of dentate gyrus (DGMol) using the optical fractionator. Intense reactive
astrocytosis and microglial activation were associated with clinical signs of
meningoencephalitis. Although the number of activated microglia was higher in the
infected animals as compared with control subjects in the GDMol and Rad of CA1/CA2,
the number of total microglias (activated or not) was significantly different only in RAD
with higher numbers of it in the control group. Coherently the total number of
astrocytes was higher in control than in infected subjects in DGMol but not in the other
layers. The results suggest that the immune innate response in neonate mice after
encephalitis induced by DENV3 is associated with a higher number of activated
microglias than reactive astrocytes and these differences seem to vary as a function of
the region and layers. This study had financial support from INCTFHV/CNPq/CAPES/FAPESPA. Ethics Committee: CEPAE-Bio034-11.
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Parkinson's disease (PD) is classically associated to degeneration of dopaminergic
neurons. However, recent studies suggest that the PD might be also associated to
extensive cerebellar changes, but little is known about this aspect. Therefore, the aim of
this study was to investigate functional and structural changes to the cerebellar cortex
in an experimental model of PD. Wistar rats (n=6) were treated with paraquat
(10mg/kg, i.p.) during 30 days and compared with a vehicle treated control group (n=6).
Functional changes were evaluated by the locomotors tests Narrow Beam Test and Grip
Strength Test. Histomorphometric analysis were accomplished by the measurement of
the thickness of the granular layer in the cerebellum and ascertain the viability of the
Purkinje cells (necrosis/apoptosis or normal cells) in 17th day and 29th day (half of the
animals in each moment). Locomotors deficits were significant (P<0.05) only after 17
days. A significant reduction (P<0.0001) of the cerebellar granular layer were seen in
both the first (17 days = -16.5%) and at the second assessment (29 days = -20.8%).
Regarding the assessment of the viability of Purkinje cells, we found no significant
(P>0.05) differences between the groups. These results may be usefully to the
understanding of the basic cerebellar circuits and its relationship to other brain regions
that are classically described in PD. The model presented in this study is useful for the
study of changes in cerebellum in PD. This study was funded and approved by the ethics
committee for animal use at the University (UNISC).
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Background: Neurodegenerative diseases have different etiologies, although the
presence of protein aggregation is a common hallmark of most of them. However,
cellular changes are present before aggregation. High concentrations of rotenone, a
pesticide that impairs the mitochondrial respiratory chain, can trigger protein
aggregation. Whereas it is unknown whether low concentrations rotenone may
interfere with hiperphosphorylation of tau and expression of alpha synuclein.
Aims: Examine if rotenone (1mg/kg/day) is able of generating hiperphosphorylation of
tau and alpha synuclein expression in the brain of aged rats.
Methods: Procedures were performed in accordance with the International Guidelines
for Animal Experimentation. Lewis rat (1 year old) were implanted with osmotic
minipumps which delivered rotenone at the rate of 1mg/kg/day during one month.
Hippocampus (HP), substantia nigra (SN), locus coeruleus (LC) and somatosensory cortex
(CX) were extracted for western blotting assay. Data were analyzed using unpaired Ttest.
Results: Rotenone did not change tau hiperphosphorylation in any analyzed areas as
compared to control group. HP: 1.69±0.08 vs. 1.66±0.17; SN: 1.20±0.14 vs. 1.58±0.22;
LC: 1.35±0.20 vs. 1.56±0.33; CX: 1.17±0.06 vs. 1.02±0.13. Alpha synuclein levels were
not altered by rotenone in HP (1.32±0.10 vs. 1.08±0.19), CX (2.58±0.17 vs. 1.44±0.26) or
LC (1.47±0.29 vs. 1.54±0.30). Therefore in SN rotenone increased the expression of
monomeric alpha synuclein (0.84±0.07 vs. 1.67±0.18).
Conclusion: Data suggest that low dose of rotenone do not promote protein
aggregation while cell changes are already present (intracellular trafficking), thus
enabling the use of this concentration for studying cellular events prior to aggregation.
Financial support: FAPESP and CNPq
Carolliny Moura da Silva, carolliny.moura@usp.br
Departamento de genética e biologia evolutiva/IB-USP
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Background: General anesthetics are used to induce general anesthesia but their
molecular mechanisms of action remain obscure. Acetylcholine (ACh) is a
neurotransmitter involved in the regulation of consciousness, awakening, memory and
sleep. Propofol is used for induction and maintenance of anesthesia and is capable of
modifying synaptic transmission by altering the release of neurotransmitters in the
presynaptic region.
Aims: Evaluate the effect of propofol on ACh release induced by veratridine and KCl, in
rat hippocampus synaptosomes.
Methods: Synaptosomes were prepared by sucrose gradient method. The final pellet
was incubated with [methyl 3H] choline chloride for 30 min at 37ºC. Prelabeled
synaptosomes were confined between Whatman GF/B Filter discs and superfused using
an apparatus set to collect 2-min fractions. The results were analyzed in DPM (decays
per minute) of [3H]-ACh release per fraction. The results were analyzed by ANOVA
followed by Newman-Keuls. p < 0.05 was considered statistically different.
Results: Veratridine and KCl increased the [3H]-ACh release in rat hippocampus
synaptosomes. Propofol decreased the release of ACh evoked by veratridine as weel as
evoked by KCl. Propofol had no additive effect with tetrodotoxin (1x 10-9M ) but showed
additive effect with EGTA ( 0,22mM).
Discussion and Conclusion: Veratridine and KCl evoked ACh release. Propofol reduced
veratridine and KCl-evoked ACh release in rat hippocampus synaptosomes in a dose
dependent manner. It is suggested that the mechanisms of propofol’s action involves
voltage-dependent sodium channels.
Ethical Approval: All experiments procedures were approved by the local ethics
committee (CETEA) and performed according to their guidelines.
Funding support: This work was supported by grants from CNPq; FAPEMIG and CAPES.
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Recent studies reject the old idea of neuronal loss along aging and associate the
cognitive decline to morphological changes in the neurons (Pannese, 2011). Following
the evolution of the lipofuscin granules (LGs) along three periods of life in humans, the
present work investigated synaptic changes by electron microscopy in individuals with
mesial temporal lobe epilepsy. Samples from cortex of individuals 20 to 28, 37 to 41,
and 50 to 55 years old submitted to temporal lobectomy were collected. We observed
higher area occupied by LGs in the older group in comparison with the younger one.
Also, the LGs grow in volume, but not in number, with considerable increase of their
electron lucid fraction(lipidic) and reduction of the electron dense(proteic) portion.
Similar results were described by Thal and Schlote (1994) in the hippocampus of
humans. Our tridimensional reconstruction of the LGs shows that they occupy a
considerable portion of the neuronal cytoplasm, and are more often found in cells with
apoptotic aspect. The synaptic densities were similar between the groups, as well as the
numbers of small synaptic vesicles, clathrin-coated vesicles and areas of postsynaptic
contacts, but the increase of the electron dense synaptic vesicles with age in the
inhibitory synapses could be associated with the demand of catecholamines.
Huttenlocher (1979) observed constant synaptic density in the middle frontal gyrus until
72 years, but marked decline after this age, period of life when neurodegenerative and
cognitive diseases are more frequent; so, the ages studied here must represent a still
young age.
This study was approved by Research Ethics Committee of the HCFMRP/USP
Financial support: CNPq, FAPESP, FAEPA

Animals submitted to maternal separation (MS), a model of postnatal stress, have
reduction of the density of neurons and dendritic spines in brain structures. The
enriched environment (EE) can be beneficial in behavioral disorders. The present project
is conducted to test if EE can attenuate brain changes promoted by MS. The groups
were: 1. control (C), 2. MS, 3. EE, 4. MS-EE. Pregnant rats were accompanied daily and
the pups were isolated from their mothers 3 hours per day from the 1º to 14º postnatal
days. After weaning (day 21), male pups were submitted to the EE. After four weeks
exposed to EE the animals were perfused with fixative under anesthesia and the brains
processed for immunohistochemistry to analyze the hippocampal neurogenesis by
confocal microscopy. At day 14 the pups submitted to MS were heavier than the C
group. At day 21±2 and 28±2 the MS and MSEE groups were heavier than C and EE.
However, in the day 41±2 and 48±2, the groups C and EE had lower weight than MS, but
the MSEE had lower weight than the MS group. At the moment the
immunohistochemistry for Ki-67 (proliferation marker) showed no difference between
groups. The animals subjected to MS showed higher weight than controls, which is
reversed by enrichment. But the cell proliferation in the dentate gyrus was not affected.
Environmental factors can affect differently proliferation, survival and differentiation
phases of neurogenesis. Others markers are being analyzed.
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Morphological and functional changes occur in the aging brain, with increased tendency
to neurodegenerative diseases. Following the evolution of the lipofuscin granules along
three periods of life in humans, the present work investigated changes in the expression
of the proteins alpha-synuclein (associated with neurodegenerative diseases) and
ubiquitin (associated with the ubiquitin-proteasome system) in patients of mesial
temporal lobe epilepsy in different ages. Samples from individuals 20 to 28; 37 to 41; or
50 to 55 years old submitted to temporal lobectomy were collected. The ratio between
the area of lipofuscin granules and the area of neuronal soma was analyzed after Sudan
Black staining on coronal sections of the temporal cortex. The density of neurons was
studied by immunocytochemistry to the NeuN protein. The expression of alphasynuclein and ubiquitin was analyzed by Western blot. The data obtained on lipofuscin
granules was coincident with other studies that observed a higher area occupied by this
structure in older mammals. The number of neurons remained constant along the time
period. Also, there was no difference in alpha-synuclein or ubiquitin expressions
between the groups. Higher level of ubiquitin in older individuals was described by
others authors. In this case, we believe the older group is not old enough as to show
differences in the level of protein markers of aging. During young through mid ages the
whole structure of the brain must be morphologically and physiologically constant.
Some authors suggest that not the expression, but the conformation in the alfasinuclein should be associated with age.
This study was approved by Research Ethics Committee of the HCFMRP/USP
Financial support: CNPq, FAPESP, FAEPA

Skeletal muscle fibers can be divided into four types, named I, IIA, IIX, IIB, from slowest
to fastest contracting. The storage of acetylcholine in synaptic vesicles by the vesicular
acetylcholine transporter (VAChT) is crucial to muscle contraction. To assess the
functional importance of the VAChT in the cholinergic neurotransmission, Prado and
colleagues (2006) generated a strain of mice knockdown for the VAChT gene and these
animals have an important deficit of muscle strength. The aim of this study is to
evaluate the morphological changes of Soleus and Triceps Brachii (TB) skeletal muscles
from these animals. Briefly, Soleus and TB skeletal muscles were dissected, fixed in
glutaraldehyde 4%, dehydrated in an alcohol ascendant series, embedded and included
in Glycol methacrylate. Cross sections (5μm) were performed and stained with toluidine
blue. Our results showed a statistical increase in area and perimeter of muscle fibers in
Soleus slow twitch muscle from VAChT KDHOM compared to VAChT WT. In addition, we
observed a decrease in the total number of muscle fibers in VAChT KDHOM. Interestingly,
we did not observe any statistical significant difference in the parameters described
above for muscle fibers from the TB, a fast twitching muscle, when comparing VAChT
WT with VAChT KDHOM animal pairs. Our results so far suggest that reduced expression
of VAChT affects only the structure of slow twitch muscles and might explain the
significant reduction in muscle function observed in VAChT KD HOM mice. Supported by:
CAPES, CNPq and FAPEMIG. Ethical approved by CETEA-UFMG.
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FOOD RESTRICTION DOES NOT INTERFERE IN AGE-RELATED LOSS OF GLIA AND
CHOLINERGIC MYENTERIC NEURONS
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In situ olfactory ensheathing cells (OEC) promote the growth or regeneration of
unmyelinated primary olfactory neurons whereas transplanted OEC may promote
regeneration of several axon types and be accompanied by myelination. However, it is
unclear whether transplanted OEC or contaminating/recruited Schwann cells myelinate
newly grown axons. Here, we have determined the effect of the conditioned medium of
OEC (CMOEC) from purified cultures from the olfactory bulb on mixed cultures of
neonatal hippocampal cells. OEC cultures were prepared by a sequential adhesion
method. CMOEC was collected from semi-confluent cultures and used for 72 h at 1:1 to
1:20 dilution. Hippocampi of postnatal rats (0-2 days) were cut, treated with trypsin,
dissociated and the suspension plated on poly-L-lysine-treated coverslips and cultured
in Neurobasal A medium plus B27 supplement (NB27). Experimental groups were
treated with 1:1, 1:3, 1:5, 1:10 e 1:20 CMOEC and the numerical density of marker
positive labeled cells evaluated, and statistically tested by one-way ANOVA and the
Bonferroni test. Quantification on the numerical density of 1:5 dilution have shown an
increased of nestin+(150%), βIII-tubulin+(83%), 2'3 'cyclic nucleotide 3'
phosphodiesterase+ (CNPase, 900%) and O4+ (270%) cells, compared to NB27 control.
These changes were compared with those induced by various neurotrophic factors used
in conventional doses and CMOEC proved to be more effective than any of these factors
alone, except for the basic fibroblast growth factor (bFGF).Our results suggest CMOEC as
a potential therapeutic tool aimed at the maintenance and modulation of neuronal and
glial cells under conditions of CNS injury.
All procedures were approved by the Ethics Committee on Animal Use (CEUA) of Federal
University of Rio de Janeiro (protocol number: IBCCF 020)
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Studies show that food restriction (FR) can delay the aging by increasing the levels of
antioxidant defense, reducing metabolism and the cellular death. The objective of this
work was to evaluate the effects of the FR on cholinergic and nitrergic myenteric
neurons and glial cells of the proximal colon of aging Wistar rats. After approval by
Ethics Committee/UEM, 18 adult male rats at seven months were divided into
three groups: adult controls at 7 months of age (C7); aged controls at 23 months of age
(C23), both ad libitum fed and aged experimental submitted to FR (FR23). During sixteen
months the FR group received half of control group food ingestion. At 7 and 23 months
of age, the animals were fasted, anesthetized and sacrificed, followed by blood
collection for determination of lipoperoxidation and total antioxidant, and the proximal
colon, for quantitative study of the S-100 glia, HuC/D and nNOS immunostained neurons
(48 microscopic ganglia images per animal/whole-mount preparations). To estimate the
number of cholinergic neurons the amount of nitrergic cells was subtracted from HuC/D
immunostained cells. The FR restored antioxidants levels and reduced plasmatic
lipoperoxidation. No significant changes were found in nitrergic neurons by age and FR.
Nevertheless, glia and cholinergic neurons had a numeric reduction in the C23 and FR23
groups compared with C7 group. These results prove that FR was not able to increase
the longevity and the glial cells and cholinergic neurons survival during aging, despite
better oxidative state of the animals.
Financial Support: Fundação Araucária - Governo do Estado do Paraná/SETI
Contact details:
Main author (João Paulo Ferreira Schoffen)
E-mail: jpschoffen@uenp.edu.br
Presenting author (Jonatas de Paula Oliveira)
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Impoverished environment and reduced masticatory activity aggravate aging spatial
memory decline in albino Swiss mice
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Masticatory deprivation and impoverished environment have been associated with
cognitive decline. We assessed long term effects of environmental and mastication
changes on mice aging cognitive decline and measured the impacts of masticatory
rehabilitation on spatial memory losses. To combine long term masticatory and
environmental changes, 18 months (18M) and 6 months (6M) female mice, fed with
hard (HD) or soft diet (SD), were housed in impoverished or enriched cages. To assess
the effects of masticatory rehabilitation at these ages, mice from enriched environment,
were submitted to one of three diet regimes: continuous soft diet (SD), equal periods of
hard and soft diets (HD/SD) or alternate periods of hard, soft and hard diets
(HD/SD/HD). To detect spatial memory impairments all subjects were tested on Morris
water maze platform. We found that long term environmental enrichment reduces
spatial memory losses associated with impoverished environment, reduced mastication
or aging. As compared with 6M HD or SD and 6M HD/SD groups that learned and
remembered the platform location at the 2nd and 4th days respectively, 18M HD/SD did
not finished the task. Thus, normal mastication followed by a deprivation period is
associated with a higher degree of memory impairment that is aggravated by aging. In
addition HD/SD/HD groups, independent of age, showed on average no spatial memory
impairments suggesting that masticatory deprivation followed by rehabilitation may
reduce aging cognitive decline. The cellular and molecular mechanisms of cognitive
decline are ongoing. Approved by ethics committee CEPAE-UFPA:BIO004-09 and
financial support by FAPESPA N°136-2008 and CNPq N°475677/2008-0.
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Objective: Determine whether allosteric modulators of mGluR5 promote activation of
Akt1, without promoting an increase in [Ca2+]i in striatal neurons. Introduction:
Considering the high incidence of neurodegenerative diseases in several countries,
including Brazil, research for the development of therapeutic approaches that
effectively alter the course of such diseases are highly relevant. Akt1 protein is involved
in neuronal survival processes, having an important role in neurodegenerative diseases.
Akt1 can be activated by the metabotropic glutamate receptor 5 (mGluR5). However,
mGluR5 activation can also promote the release of intracellular Ca2+, exacerbating the
process of excitotoxicity, which occur in various neurodegenerative disorders. Methods:
We have selected four positive allosteric modulators (MAPs) for mGluR5, CPPHA, DFB,
CDPPB, and VU1545, and tested whether these MAPs were able to activate Akt1, but
without increasing the release of intracellular Ca2+. Results: Our results demonstrate
that stimulation of striatal neurons with DFB, CDPPB, and VU1545 leads to increased
phosphorylation of Akt1, as compared to control group. Furthermore, these drugs do
not cause an increase in intracellular Ca2+ release. Importantly, the phosphorylation of
Akt1 by MAPs is as robust as that promoted by the mGluR5 agonist, DHPG. On the other
hand, CPPHA failed to activate Akt1 and increased the release of Ca2+. Conclusion: These
results Demonstrate That DFB, CDPPB, and VU1545 have the potential to protect against
neuronal death, as they are able to activate protective pathways (Akt1) without
activating processes that could lead to an increase in neuronal cell death (Ca2+).
Financing: CNPq, fapemig and Ministry of Education of the Slovak Replublic.
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Wallerian degeneration (WD) comprises a series of events of axon destruction. During
WD, Schwann cells and macrophages remove myelin debris, which is crucial for axon
regrowth. The expression of galectin-3 in these cells has been correlated with an
efficient myelin phagocytosis, so we expected impaired axon regeneration in gal-3-/animals. Interestingly, we demonstrated that gal-3-/- mice showed accelerated sciatic
nerve regeneration. To clarify the underlying mechanisms related to enhanced nerve
regeneration, we studied the development of WD in KO mice after sciatic nerve crush.
To do that, we adopted the in vivo and in vitro nerve degeneration models. We
observed during in vivo WD, that myelin phagocytosis was more efficient in gal-3-/animals than in WT ones. However, during in vitro nerve degeneration, we did not
observe any statistical difference in myelin removal in both groups until 7 days in vitro.
We then explored the phagocytic ability of macrophage and Schwann cells using an in
vitro-phagocytosis assay. We demonstrated that both cells from KO animals internalized
more beads than those from WT ones. We also looked for cytokine production, since
these proteins are related to myelin phagocytosis. We showed a vigorous increase in
mRNA for pro-inflammatory cytokines in gal-3-/- nerves when compared to WT nerves.
We also demonstrated that injured gal-3-/- nerves have more mRNA transcripts for TLR2/-4 than WT nerves. Collectively, these results indicate that the lack of galectin-3
enhanced WD by augmenting the inflammatory profile of WD and by increasing the
phagocytic capacity of Schwann cells and macrophages.
The authors have nothing to disclose.
Animal use and care protocols were approved by the Ethics Committee for the Use of
Experimental Animals of the Universidade Federal do Rio de Janeiro (Protocol
DHEICB061).
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Background: A fatty high diet causes inflammation in the hypothalamus, mainly in the
neurons that control satiety and thermogenesis. Moreover, activation of apoptosis via
TLR4 is observed in conjunction with inflammatory condition. The neuronal death is a
process that involves the release of cytokines and glial activation. The the astrocytes,
the main component of glial cells, is involved in synaptic plasticity and chronic responses
of the Central Nervous System. Moreover, these cells in the hypothalamus, which is the
center of energy metabolism control, have specific characteristics, with receptors for
fatty acids, glucose and leptin. Aim: In this context, we investigated the response of
astrocytes after in vitro treatment with fatty acids on cortical and hypothalamic
astrocytes. Methods: we proceed with the dissociation of the cortex and hypothalamus
of newborn Swiss mice for establishing astrocytic purified cultures (CEUA/UFU040/10
Protocol). Treatments were performed with different doses of stearate (100μM, 200μM
and 2mM) and palmitate (200 mM, 500 mM, 5 mM) for 1 week. Immunocytochemistry
was performed with anti-GFAP (evaluates the astroglial reactivity) and anti-NFƙB (a
transcription factor that participates in the TLR-4 pathway). Results: The
immunostaining was quantified and statistically treated for comparison of experimental
groups with control cultures. The results showed that the treatment with stearate
enhances the expression of GFAP and NFƙB only in astrocytes of the hypothalamus.
Treatment with palmitate showed no statistically significant differences in any culture.
Conclusion: This result may indicate a possible contribution of hypothalamic astrocytes
to inflammation observed during the intake of high fat diet.
Financial support: PROPP/UFU; FAPEMIG, CNPq.
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The Huntington’s disease (HD) is a neurodegenerative disorder caused by polyglutamine
expansion of huntingtin protein and characterized by progressive decline of motor and
cognitive functions. It is suggested that mutant huntingtin affects the transport of
synaptic vesicles and neuronal transmission in the central and peripheral nervous
system, which can lead to motor impairment characteristic of the disease. Previous data
indicated a reduction of cholinergic neurotransmission in a stream of mice R6/2 for HD.
Because of the observed motor impairment in other animal models for HD, in this study
we aimed to evaluate possible changes in neuromuscular junctions of the diaphragm
muscle in BACHD HDQ97 mice, a transgenic model to HD in which the progression of the
disease is slower when compared to the previously established models. Briefly, for
optical analysis, neuromuscular preparations were isolated and stained with the vital
dye FM1-43fx (4 μM) and α-bungarotoxin-Alexa 594 (12 µM) to visualize presynaptic
terminals and acetylcholine receptors clusters, respectively. Confocal images were
obtained and analysed for several morphological parameters. Our optical analysis
showed that the area of pre and postsynaptic elements of neuromuscular junctions
from BACHD HDQ97 and WT mice was similar. However, the fluorescence intensity and
number of presynaptic terminals in BACHD HDQ97 mice was statically significant lower
compared to WT. Our results so far indicate a functional impairment of presynaptic
elements that might affect the motor function in BACHD HDQ97 mice. This research was
supported by CAPES, CNPq and FAPEMIG and approved by the local animal care
committee (CETEA-UFMG).
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Ascidians belong to the Phylum Chordata being a sister group of Vertebrata. Their
central nervous system (CNS) has organizational and functional similarities with the CNS
of vertebrates. Ascidians also present high regenerative capacity, regenerating their CNS
completely after total extirpation. We intend to study the regeneration aspects of the
ascidian Styela plicata’s CNS through induction of degeneration using 3-acetylpyridine
(3-AP) drug, which promotes a chemistry injury to the neurons in vertebrates.
Adult ascidians were anesthetized with menthol for 1 hour and a systemic dose of 3-AP
(65 mg/kg) was applied and maintained in a controlled aquarium. After 24 hours and 10
days the CNS were dissected and prepared for transmission electron microscopy (TEM)
and immunohistochemistry using antibodies anti-GFAP for glial cells, anti-CD34 for
undifferentiated cells and anti-TUJ for neurons.
TEM and light microscopy 24 hours after drug application, when compared to control,
showed degeneration signs with changed neurons’ morphology and an increased of a
massive migration of hemocytes to lesion site. Ten days after injury, the motor neurons
at ganglion’s periphery regenerated and the number of hemocytes decreased. Using
immunohistochemistry technique, after 24 hours, the labeling with anti-GFAP
decreased, however the labeling with anti-TUJ was not altered in any experimental time.
Ten days after drug’s exposure, there was an increase in anti-CD34 labeling restricted to
the neural gland. In conclusion, this study demonstrate that administration of 3AP to
ascidian Styela plicata produced neuronal damage in CNS and after 10 days a
regenerative aspects could be observed.
Financial Support: FUNEMAC, FUJB/UFRJ, FAPERJ.
Acknowledgements: Department of Ultrastrucutre and Cell Biology, FOC, Instituto
Oswaldo Cruz; Laboratório de Microscopia Eletrônica - IBRAG/ UERJ
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Masticatory deprivation has been associated with cognitive decline. We assessed long
term effects of mastication changes and rehabilitation on mice episodic-like memory. To
do so 12 months old mice were submitted to one of 4 diet regimes from 21st postnatal day onwards: continuous soft (SD) or hard (HD) diets, equal periods of hard and
soft diets (HD/SD) or alternate periods of hard, soft and hard diets (HD/SD/HD). To
detect memory changes all subjects were submitted to episodic-like memory tests. An
index of object discrimination of 70% was established to indicate that animals were able
to distinguish between different objects. As compared with HD, SD or HD/SD/HD where
60-100% of each group fulfill this criteria and were able to remember what/when and
where the objects were exposed to them, only 42-50% of HD/SD animals did so. HD and
SD present similar performances in the spatial memory test whereas in the object
identity (what/when) component 20% less individuals were able to distinguish the
objects in the SD group. Thus, normal mastication followed by a deprivation period is
associated with a higher degree of memory losses and rehabilitation improves both
object identity (what/when) and spatial memory losses in 20 and 23% of the individuals
respectively. We suggest that masticatory rehabilitation at middle age may be an
important preventive procedure for cognitive decline. Mechanisms associated with
episodic-like memory improvement after masticatory rehabilitation start to be
investigated.
Information on ethical approval - CEPAE-UFPA: BIO004-09.
Financial suport - FAPESPA nº outorga: 136-2008, CNPq nº processo: 475677/2008-0.
Ana Carla Fadel
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Background: SCI results in a complete loss of motor, sensory and vegetative functions
below the site on the injury.
Aim: To investigate a model of unilateral spinal cord injury, at the T10 level in rats,
comparing the evolution ipsilateral and contralateral to the lesion associated the motor
dysfunction.
Materials and Methods: In the experimental group the laminectomy were performed
followed by hemitransection on the left side of the spinal cord at the T10 level, while in
the sham operated group ,the laminectomy were performed, without the
hemitransecion. The locomotor recovery was analyzed by the Basso Beattie Bresnahan
Scale (BBB). In histochemical analysis, the immunostaining was performed using the
following markers: CD-68, Glial fibrillary acidic protein, neurofilament-200 and Growth
Associated Protein 43.
Results: The analysis by the locomotor BBB scale showed significant differences
between the sides ipsilateral and contralateral. The histochemical analysis revealed
macrophages away from the level of injury. Morphological differences associated with
reactive astrogliosis injured animals when compared false-operated group were
observed. Regenerating axons were found bilaterally at the level of injury.
Conclusions: Our results suggest that the cellular changes found far from the level of
injury, may be contributing to functional recovery without any treatment.
Ethical approval: Protocol number DFBCICB039.
Sources of research support: Conselho Nacional de Desenvolvimento Científico e
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Decrease of Autophagy After Rotenone exposure in Cultured cells.
Bottas, L. S. and Ferrari, M. F. R.
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of São Paulo, São Paulo, Brazil.
Background: ULK-1 and Beclin are specific autophagy markers. It is well known the
participation of impairment of autophagy during neurodegenerative processes involving
protein aggregation. Inclusions of protein can be triggered by rotenone which is a
pesticide that impair the complex I of mitochondrial respiratory chain.
Aims: Evaluate autophagy in cultured cells from substantia nigra and Hippocampus
exposed to rotenone.
Methods: All the procedures and protocols were performed in accordance with the
institutional Guideline for animal experimentation. Substantia nigra and
Hippocampus.Were dissect fed from neonate lewis rats and cultured for Nine days. Cells
were then treated with rotenone in concentrations of 0.1, 0.3, 0.5 and 0.7 nM during
48h. Control cells were exposed to DMSO. Protein was extracted and submitted to
western Blot analysis. Data were analyzed by 1-way Anova Followed by Tukey post-test.
A p-value < 0.5 was considered to indicate statistic difference.
Results: Rotenone (0.1 nM) decreased ULK-1 expression only in Substantia nigra cells
(1.96± 0.54 vs. 1.11± 0.01, for DMSO and Rotenone, respectively) Whilel the higher
concentrations did not change ULK-1 levels in this area.
Beclin levels significantly decreased about 60% after all the tested rotenone
concentrations in Substantia nigra cells. On the other hand, hippocampal cells did not
show change in autophagy as evaluated by beclin and ULK-1 after Rotenone stimulus.
Conclusion: Autophagy may be impaired in Substantia nigra before protein aggregation,
which might contribute to neurodegeneration.
Financial support: FAPESP and CNPq.
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Sickness behavior and microglial changes in the dentate gyrus of adult mice (Mus
musculus) after injection of lipopolysaccharide (LPS) of Salmonella enteric.
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We tested the hypothesis that a single injection of LPS can affect burrowing, exploratory
and locomotor activities in the open field tests and that these impairments are
associated with microglial morphological changes in the Dentate Gyrus. Two hours daily
for 7 consecutive days before inoculation and in post-inoculation day 1, all animals were
submitted to burrowing and to five minutes in the open field test. Distance traveled (m),
mean speed (m/s), and immobility time (s) were analyzed in the open field and
remaining food in the burrowing tube was weighed. After 7 days of experiment, we
inoculated i.p. 0.2 mL of LPS from Salmonella enteric (90µg/Kg). The control group was
inoculated with an equal volume of saline (0.9%). After a single injection of LPS, it was
observed a significant decrease in the burrowed food (reduction of 61.47%) and open
field activities (reduction of 35.83%) in LPS but not in the control group. As compared
with control group semiquantitative analysis of the dentate gyrus microglias of the LPS
group revealed enlargement of cell bodies, thickness and reduction of the number of
branches per microglia. Taken together, these results suggest that a single injection of
LPS can cause sickness behavior and morphological microglial changes in dentate gyrus.
Whether or not an inflammatory response in the LPS group is associated with an
increase in the cytokine levels in dentate gyrus and this increase induces behavioral
changes remain to be investigated.
This study had financial support from CNPq/470016-2010-8. Ethics Committee: HUJBB –
protocol n° 1701/05.
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EFFECT OF CHRONIC ADMINISTRATION OF CAFFEINE ON MAP2 AND SYNAPTOPHYSIN
IN HIPPOCAMPUS OF MALE AND FEMALE RATS
Authors/Department: Pettenuzzo, L.F, Mota, C.S., Dalmaz, C. Departamento de
Bioquímica, Universidade Federal do Rio Grande do Sul, Porto Alegre, Rio Grande do Sul.
Introduction/Aim: Caffeine is the most consumed behaviorally active substance in the
world. Studies have shown that chronic administration of caffeine promotes
neuroprotection in males while the effects in females are still in debate. On the other
hand high caffeine doses can have toxic effects. The aim of this study was to investigate
the effects of chronic consumption of caffeine in two important brain proteins MAP2
and synaptophysin in males and females. Methods: Adult male and female Wistar rats
were submitted to chronic caffeine consumption (1.0g/L) in drinking water for 40 days.
Brains were removed from saline perfused rats and fixed in paraformaldehyde 4%.
Afterwards, the brains were sectioned in slices of 40µm and imunohistochemistry for
MAP2 and synaptophysin were performed using Alexa Fluor 488 and Alexa Fluor 568 as
fluorochromes. The slices were visualized in a fluorescence microscope (Olympus IX70)
and the fluorescence was quantified using Cell M software. The present project was
approved by UFRGS ethical committee for animal use (2008102). Results: In the present
study it was observed that caffeine diminished the synaptophysin in dentate gyrus of
males and females and the effect was more pronuntiated in females. Conclusion: High
caffeine doses can be neurotoxic to synapses especially in females.
Financial support: CAPES/CNPq.
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INVESTIGATION OF THE METABOTROPIC RECEPTOR 5 ROLE IN HYPERKINESIS USING A
MICE MODEL OF HUNTINGTON’S DISEASE
Guimarães IM1, Pires RG2, Dobransky T3, Ribeiro FM1.
1 Universidade Federal de Minas Gerais, Belo Horizonte, Brazil.
2 Universidade Federal do Espírito Santo, Vitória, Brazil.
3 DB Biotech, Kosice, Slovakia.
Objective: Investigate whether mGluR5 could play a role in HD related hyperkinetic
symptoms. Introduction: Huntington's disease (HD) is an autosomal-dominant
neurodegenerative disorder caused by a progressive neuronal cell loss in the cortex and
striatum, which leads to hyperkinesias, dementia and death. We have recently
demonstrated that the metabotropic glutamate receptor 5 (mGluR5), which is coupled
to Gαq, might have a role in HD pathology. As a number of reports have demonstrated
that mGluR5 is involved in hyperkinetic movements, we decided to investigate whether
mGluR5 has a role in HD related hyperkinesias. Methods: HdhQ20/Q20/mGluR5+/+,
HdhQ20/Q20/mGluR5-/-, HdhQ111/Q111/mGluR5+/+, HdhQ111/Q111/mGluR5-/- mice were
inserted into the open field apparatus and locomotor activity was measured as distance.
A microarray assay was performed to determine protein expression levels, which were
confirmed by qPCR. Results: We observed that mGluR5-/-, as well as HdhQ20/Q20/mGluR5/mice, exhibited much higher levels of locomotor activity than mGluR5 +/+ mice.
However, HdhQ111/Q111/mGluR5-/- mice did not exhibit increased locomotor activity,
indicating that there is an interaction between mGluR5-mediated locomotion
alterations and HD-related dyskenesia. To investigate the mechanism underlying these
locomotion alterations, we have performed a microarray assay. The expression of a
number of proteins involved in movement regulation was altered in
HdhQ111/Q111/mGluR5-/- mice, as compared to HdhQ20/Q20/mGluR5-/- mice. Such expression
alterations were confirmed by qPCR. Conclusion: The results indicate that mGluR5 might
play a role in HD diskynesia. Moreover, our microarray/qPCR data suggest that the
mGluR5-related movement alterations observed in the HD mouse model might be due
to modifications in protein expression levels.
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Prion protein mutations associated with prion diseases impair differentiation induced
by laminin

T34
FLAVONOIDS PROMOTES NEURONAL SURVIVAL AND SYNAPTOGENESIS IN CEREBRAL
CORTEX IN VITRO
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Prions, the agents of transmissible spongiform encephalopathies, require the expression
of prion protein (PrPC) to propagate disease. PrPC is converted into an abnormal
insoluble form, PrPSc, which gains neurotoxic activity. PrPC has been demonstrated to
also have physiological functions. As clinical manifestations of prion disease may occur
either before, or in the absence of PrPSc deposits, the loss of normal PrPC function may
contribute for the etiology of these diseases. Indeed, prion disease-associated
mutations in PrPC represent one of the best models to understand the impact of PrP C
loss-of-function in the nervous system. PrPC associates with various molecules on the
cell surface, and may function as a dynamic platform for the assembly of various
signaling modules. In particular, the interaction of PrPC with laminin has been shown to
modulate neuronal plasticity and memory formation. To assess the functional
alterations associated with PrPC mutations, wild-type and mutated PrPC proteins were
expressed in a neuronal cell line derived from a PrPC-null mouse. Treatment with the
laminin 1 chain peptide (Ln 1), which mimics the laminin binding site for PrPC,
increases intracellular calcium in cells expressing wild-type PrPC, while a significantly
lower response was observed in cells expressing mutated PrPC molecules. Remarkably,
the Ln 1 did not promote differentiation in cells expressing mutated PrP C, in contrast to
cells expressing wild-type PrPC, in which robust differentiation was induced. These
results indicate that PrPC mutations impair calcium signaling and neuronal plasticity
mediated by laminin which may contribute to the pathogenesis of genetic prion
diseases.

Central Nervous System (CNS) is target of several neurodegenerative diseases,
characterized by neuronal death and synaptic dysfunction. Recently phytochemicals,
such as flavonoids, has been highlighted by its neuroprotector potential to brain
dysfunction, by mechanisms still unknown. Objective: In this work, we investigated the
role of flavonoids Hesperidin and Casticin on cerebral cortex neuronal synapse
formation in vitro. Methods: Cortical neurons derived from 15 gestational days Swiss
mice embryos (E15) were cultured in Neurobasal medium supplemented with 2% B27 in
presence of flavonoids Casticin or Hesperidin (5 μM and 10μM), or vehicle solution
(DMSO, 0.1%) for 3 days in vitro. Cells were analyzed by immunocytochemistry for
neuronal population (β-TubulinIII), apoptosis (cleaved-caspase 3), synaptic vesicles
(synaptophysin) and post-synaptic density (PSD-95). Results: Treatment with both
flavonoids induced neuronal survival, by decreasing the number of βTubIII+/Casp3+ cells
by 68% (Casticin) and 78% (Hesperidin),
when compared with control group.
Hesperidin promoted the synapse formation by increasing the number of
Synaptophysin+/PSD-95+ synaptic puncta by 50%, when compared with control group.
Conclusion: Our data suggest that flavonoids Casticin and Hesperidin have
neuroprotective actions and are potential modulators of synapse formation in the
cerebral cortex neurons. Although many studies have to be performed, these
compounds could represent therapeutic or prophylactic alternatives for CNS
dysfunction. Animal protocols were approved by the Animal Research Committee of the
Federal University of Rio de Janeiro.
Support: CNPq, CAPES, FAPERJ, Ministério da Saúde.
Universidade Federal do Rio de Janeiro (UFRJ), Instituto de Ciências Biomédicas (ICB),
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Secretion of Stress Insducible Protein 1 in microvesicles by astrocytes
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Background: Increased oxidative stress can induce cellular damage and potentially
impair tissues. These alterations are also observed during ageing. Rotenone at high
doses may promote increase in reactive oxygen species, however it is unknown the
oxidative effects of rotenone at low concentrations.
Aims: To analyze the content of protein carbonyls, which are products of oxidative
stress, in hippocampus, cortex, substantia nigra and cerebellum of aged rats exposed to
low doses of rotenone, a pesticide that impairs mitochondrial respiratory chain.
Methods: All the procedures were performed in accordance with the Institutional
Guideline for Animal Experimentation. Twelve-months-old Lewis rats were, exposed to
1mg/kg/day of rotenone, during 1 month, delivered subcutaneously through osmotic
minipumps. Hippocampus, cortex, locus coeruleus, substantia nigra and cerebellum
were extracted and submitted to western blotting technique. Proteins were subjected
to derivatization of carbonyl groups using 2,4-dinitrophenylhydrazine (DNPH), and
labeled with antibody against DNPH. Results were analyzed through unpaired Student’s
T Test, considering p≤0.05.
Results: Exposure to rotenone (1mg/kg/day) did not promote significant changes in
protein carbonyls formations in the hippocampus (4.376 ± 0.8959 vs. 2.279 ± 0.4071 for
control and rotenone, respectively), cortex (19.50 ± 1.521 vs. 22.037 ± 2.497), substantia
nigra (10.75 ± 1.138 vs. 10.62 ± 1.942), locus coeruleus (35.30 ± 2.997 vs. 28.70 ± 3.899)
and cerebellum (12.70 ± 6.279 vs. 7.371 ± 0.9650).
Conclusion: Exposure of rotenone at low concentration did not alter significantly the
oxidative stress in any analyzed regions of aged rats, suggesting that other toxic effects
of rotenone may collaborate to the initial stages of neurodegeneration.
Funding support: FAPESP and CNPq.
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Astrocytes secrete neurotrophic factors responsible for neuronal survival and
differentiation. The co-chaperone Stress Inducible Protein 1 is secreted by astrocytes
and has neurotrophic properties upon binding to prion protein (PrP C) at the neuronal
surface. However, STI1 lacks a signal peptide and pharmacological approaches pointed
that it does not follow a classical secretion mechanism. Ultracentrifugation protocols,
size exclusion chromatography, vesicle labeling and electron microscopy demonstrated
that STI1 is secreted in microvesicles (MVs) that vary in size from 50 to 500 nm. These
microvesicles present many exosomal markers, even though only a subpopulation had
the typical exosomal morphology. The only protein present exclusively in vesicles that
have exosomal morphology was PrPC. Multivesicular bodies were also found in
astrocytes, containing intra-luminal vesicles of different sizes. Shedding of
microparticles derived from the plasma membrane was ruled out by the use of isopycnic
gradiends. STI1 incorporated into MVs but not that found in a soluble form promotes
neuronal signaling. These results indicate that astrocytes secrete a population of MVs of
different size and morpholgy that labeled for classical exossomal markers. STI1 secretion
in MVs is essential for its ability to trigger neuronal signalling.
Supported by Sao Paulo State Foundation (FAPESP).
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T38
Morphological Characterization of Cardiac Tissue from a Mouse Model of Cholinergic
Dysfunction

The aim of the present study was to characterize the (Na/K)-ATPase activity during
development of rat retina. Furthermore, we also investigated the possible involvement
of regulators in the control of enzyme activity. Lister Hooded rats retinas of different
postnatal ages were dissected in CMF and homogenized in a buffer saline. After
centrifugation, the supernatants were used to measure the (Na/K)-ATPase activity,
determined by the difference between Pi liberated in the absence and in the presence
of 1mM ouabain. In some experiments, retinas were incubated in culture medium at
37oC, for 1h, with 10 Micromolar IOMEAG, 25 Micromolar Ly and 1Micromolar PP1 and
then homogenized. Experimental procedures with animals were approved by Ethical
Commission of Animal Research at UFF (00124/09). Our results show that the (Na/K)ATPase activity in retinal homogenates of P0 animal is 62.028.49 nanomoles Pi.mg1
.min-1 and at P7 the activity increases to (119.53±3.24 nanomoles Pi.mg-1.min-1). P14
animal shows a further increase in activity (178.48±11.55 nanomoles Pi.mg-1.min-1).
Retinas from P7 animals treated with IOMEAG, Ly and PP1 showed inhibition of 31, 43
and 44 percents in the (Na/K)-ATPase activity, respectively.Our data show that the
(Na/K)-ATPase activity increases during the retinal cells development. As the tissue
undergoes differentiation there is an increase in electrical activity that could be related
to an increase in enzyme activity. We also suggest a possible role for endogenous IGF-I,
PI3-Kinase and Src as modulators of enzyme activity during the first 7 days
postnatal. Financial support: CAPES, CNPq, FAPERJ, PROPPI and PRONEX

Acetylcholine (ACh) is a neurotransmitter (NT) implicated in reducing the heart rate and
decreasing cardiac muscle fiber contraction. ACh is internalized into synaptic vesicles by
the vesicular acetylcholine transporter (VAChT) and it is released from cholinergic nerve
terminals onto heart muscle fibers modulating cardiac function. Prado et al. (2006)
generated a unique genetically modified mouse line with reduced expression of VAChT
and these animals presented a cardiac remodeling and heart dysfunction (Lara et al.
2010). Based on these results, the aim of this study was to evaluate the putative
morphological alterations in cardiac muscle fibers from VAChT mutant mice. For this
matter, we used transmission electron microscopy to quantify morphological
parameters such as mitochondrial profile, myofibrils, extracellular matrix, nucleus,
vessels, electron dense granules and T tubules in adult and 21 days old mice wild-type
(WT) and homozygous VAChT knockdown (VAChT KDHOM). The ultrastructural analysis
showed statistically significant reduction of mitochondria profiles and increased
myofibril number in the left ventricle and atrium of VAChT KD HOM adult mice. For 21
days old mice we did not observe statistically significant difference for any of the
evaluated parameters in cardiac ventricular muscle. These results suggest that reduced
expression of VAChT does not imply morphological alterations in young mice but
induces significant ultrastructural changes in cardiac tissue of older animals, which may
explain the heart dysfunction observed in this animal model. This research was
supported by CAPES, CNPq and FAPEMIG and approved by the local animal care
committee (CETEA-UFMG).
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Laminin-γ1 chain and stress inducible protein 1 synergistically mediate PrP Cdependent axonal growth via Ca2+ mobilization in dorsal root ganglia neurons
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Shiitake mushroom (Lentinula edodes) does not cause cognitive impairments, but
induces DNA damage in hippocampal cells in rats
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Prion protein (PrPC) is a cell surface glycoprotein that is abundantly expressed in the
central and peripheral nervous systems. The elucidation of the PrP C network and its
significance on neural physiology is crucial to understanding neurodegenerative events
associated with prion and Alzheimer’s diseases. PrPC co-opts stress inducible protein 1
(STI1)/α7 nicotinic acetylcholine receptor or laminin (Ln)/group 1 metabotropic
glutamate receptors (mGluR1) to modulate hippocampal neuron survival and
differentiation. However, the role of these protein complexes and their potential
crosstalk in peripheral neurons has never been addressed. In order to explore this issue,
we investigated PrPC-mediated axonogenesis (e.g., axon sprouting and outgrowth) in
dorsal root ganglia (DRG) neurons in response to STI1 and laminin γ1 chain-derived
peptide (Ln-γ1). Both STI1 and Ln- γ1 promoted robust axonogenesis in wild-type DRG
neurons, whereas no effect was observed in neurons from PrPC-null mice. PrPC binding
to Ln- γ1 or STI1 led to an increase in intracellular Ca2+ levels via distinct mechanisms:
STI1 promoted extracellular Ca2+ influx, and Ln-γ1 recruited calcium from intracellular
stores. Both mechanisms depend on phospholipase C activation, which is modulated by
group I mGluRs for Ln-γ1, but does not involve α7 nicotinic acetylcholine receptors for
STI1. Treatment of DRG neurons with sub-optimal concentrations of both ligands led to
synergistic actions on PrPC-mediated calcium response and axonogenesis. These results
suggest a role for PrPC as a pivotal unit that organizes diverse multiprotein complexes,
which in turn trigger distinct signaling pathways and promote axonogenesis in the
peripheral nervous system.
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Some studies have reported that mushroom has beneficial nutritional proprieties, like
an antioxidant affect. The aims of this study were to evaluate the memory and DNA
damage in the hippocampus cells in rats treatmented with Shiitake mushroom
(Lentinula edodes). Twenty animals were divided into two groups: control and Shiitake
group (0,014g of mushroom for each gram of the rat weight during three months).
Memory (novel object recognition test) and DNA damage (comet assay) in hippocampal
cells were evaluated. Regarding novel object recognition test, it was observed a
tendency to the exploration of the new object in short term (p=0.0541) and a significant
increasing exploration in long term (p=0.0449). A significantly increased DNA damage in
hippocampus cells among the animals that received mushroom, both in damage index
(p=0.0016) as well as in the damage frequency (p=0.0027) was found. It is likely that
other brain areas such as the amygdala may have been affected and influenced the
results. The influence of the DNA damage in memory is not yet established. This is the
first study evaluating the mushroom effects on memory and one of the first to explore
the Shiitake proprieties on cognitive functions and oxidative damage. The reasons for
the increase in DNA damage by Shiitake remain unclear. This study was approved by the
Ethics Committee on the Use of Animals of the Santa Cruz do Sul University and funded
by the Laboratory of Experimental Nutrition of the same university.
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The bright side of prion protein in Alzheimer’ disease: the role of Stress Inducible
Protein 1 as a neuroprotective factor.
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Alzheimer's disease, a progressive dementia that presents synaptic dysfunction and
neurodegeneration, is characterized by the formation of extracellular amyloid plaques
containing beta-amyloid peptide (Abeta). The oligomers of Abeta (AbO) are pathogenic
ligands of synapses and affect synaptic plasticity and memory formation. The prion
protein (PrPC) is a membrane-anchored glycoprotein that interacts with Stress inducible
protein 1 (STI1) inducing neuroprotection, neuritogenesis and modulating memory
formation. Recently, it was reported that PrPC is a receptor for AbO, however, the
mechanisms were not elucidated. Hippocampal neurons were used to test the possible
neuroprotective effects of STI1 against AβO toxicity and PrPC involvement in this
process. We demonstrated that primary neurons from wild-type mice treated with AβO
for 1 or 4 hours show a substantial decrease in the levels of the synaptic marker
synaptophysin (Syp), when compared with control cultures. Treatment with STI1
completely prevented the effects of AβO, suggesting a protective effect of STI1
treatment against the toxic effect promoted by AβO in the synapses. Syp expression
increased after treatment with STI1 alone, which is in agreement with our previous
reports that demonstrated a role of STI1 in increasing neuritogenesis and memory
consolidation. In neuronal cultures derived from PrPC knockout mice treated with AβO
or STI1, Syp levels remained unchanged, indicating that PrP C is important for both, the
toxic effects of AβO and the protective role of STI1s. Thus, the STI1-PrPC complex
represents a novel potential target for therapies against AD and possibly other
neurodegenerative diseases. Supported by FAPESP, Alzheimer’s Association and INNT.
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High-fat diet causes enteric neuronal loss in the distal colon of mice.
Evandro José Beraldi1, Lia Mara Teobaldo Tironi2, Angélica Soares3, Roberto Barbosa
Bazotte4, Nilza Cristina Buttow5
High fat diets (HFD) have been associated with disturbances in gastrointestinal motility,
alterations in gut microbiota and increased production of proinflammatory cytokines.
Our objective was to evaluate the effects of a HFD on the myenteric plexus of the distal
colon of obese mice, responsible for the motility control. A group (HF) of five Swiss
mice, 6 weeks old, were fed with HFD rich in saturated fatty acids (31% fat) for 17
weeks, along with a group (C) fed the standard diet for rodents (11 % fat). Quantitative
and morphometric analyzes were performed on whole-mount preparations of the distal
colon by immunofluorescence labeling of myosin-V-IR general neuronal population and
nNOS-IR and VIP-IR subpopulations. Animals fed with HFD showed significant body
weight and visceral fat gain, and reduction in the distal colon area compared to C. The
HF group showed a 45% reduction in the general neuronal density and 35% in nNOS-IR
subpopulation, while the VIP-IR subpopulation did not change significantly.
Morphometric analysis of neuronal cell bodies in the HF group showed a significant
reduction in the area only in nNOS-IR and VIP-IR subpopulations. The reduction in the
number and size of myenteric neurons observed in the HF group can be related to the
reduction in colonic motility found in animals fed with HFD. Although we have not
studied the microbiota and inflammation, neuronal death caused by HFD can be
attributed to the inflammation in the intestine caused by obesity and aggravated by
changes in microbiota and intestinal permeability.
Funding support: CNPq (National Counsel of Technological and Scientific Development)
All the procedures envolving animals were aproved by Comitê de Ética em
Experimentação Animal da Universidade Estadual de Maringá.
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Background: Rotenone specifically inhibits mitochondrial NADH dehydrogenase within
respiratory chain complex I which we have already demonstrated the capability of
inducing tau hyperphosphorylation and aggregation, however the mechanisms related
with this phenomenon remains elusive.
Aims: The purpose of this study is to analyze proteasomal activity and protein
carbonylation in hippocampal cell culture exposed to rotenone.
Methods: All the procedures were performed in accordance with Institutional
Guidelines for Animal Experimentation. Hippocampal cell culture of neonate Lewis rats
were exposed to 0.3 nM of rotenone or DMSO diluted in culture medium for 48 hours.
Cells were then lysed and total protein was employed to proteasome chymotrypsin-like
activity analysis using s-LLVY-MCA fluorogenic substrate; Western blot analysis of tau
hyperphosphorylation using antibody against Ser199/202; or protein carbonylation
according to Oxiselect™ Protein Carbonyl Immunoblot kit method. Normalization was
done using anti-beta actin labeling. Films were quantified using Image J Software.
Experiments were run in triplicates and results were analyzed by unpaired Student´s T
test.
Results: It was observed two major bands corresponding to 52 and 70 kDa tau isoforms.
The analysis demonstrated an increase of 38% (p<0.001) in 52kDa isoform and no
alteration in 70kDa isoform after rotenone exposure compared to DMSO. Proteasomal
activity decreased 30% (p<0.0001) after rotenone exposure compared to DMSO. Protein
carbonylation remained unaltered after rotenone exposure.
Conclusion: Decrease of proteasomal activity after rotenone exposure possibly illustrate
a mechanism involved in tau hiperphosphorylation and aggregation in hippocampal cell
cultures, which may be independent of protein carbonylation.
Funding support: FAPESP and CNPq.
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Background: Autism is a neurodevelopmental disorder characterized by language
impairments, reduced social interaction and repetitive behaviors. Despite the increasing
number of studies in autism, little is known about its etiology. Rats exposed to a single
high dose of valproic acid (VPA) in utero exhibit many of the classic neural abnormalities
and behavioral deficits observed in autism, including serotonergic abnormalities,
impaired social interactions and increased repetitive behaviors. In the present study we
investigated neural parameters in hippocampus, a structure known to be also involved
in autism pathology. Aims: To evaluate glial fibrillary acidic protein (GFAP)
immunoreactivity in young rats prenatally exposed to VPA. Methods: Samples were
obtained from male Wistar rats at 4 (P4) and 15 (P15) postnatal days-old. The GFAP
immunocontent was analyzed by ELISA and the astroglial GFAP immunoreactivity was
evaluated by immunofluorescence followed by confocal microscopy. This project has
been approved by GPPG/HCPA Ethics Committee under number 09171Results: There
was no difference in hippocampal GFAP immunocontent at P4 between control and VPA
groups. However, at P15, VPA rats showed increased amounts of GFAP compared to the
control group, in agreement with the immunofluorescence analysis. Conclusion:
Increased levels of GFAP in VPA group may indicate hippocampal astrogliosis and/or
early replacement of vimentin by GFAP. In summary, the present data indicate that
astroglial cells may be important targets in the search for new clues related to the
etiology and treatment of autism, pointing out important aspects concerning its
physiopathologic and pharmacological aspects.
Financial support: CNPq, CAPES, IBN-Net
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PROLONGED MATERNAL SEPARATION AFFECTS HIPPOCAMPAL MORPHOLOGY AND
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Interleukin 4 is a pleiotropic cytokine regulating the survival and differentiation of
neuronal and glial cells. The aim of this work was to investigate the effect of IL-4 on the
levels of M3 muscarinic receptors (M3 receptors) and analyze what IL-4 receptor was
mediating this effect, in retinal cells.
Rat pups were killed and their retinae were dissected in salt solution. Retinae were
incubated in a 0,1% trypsin and triturated through a Pasteur pipette. Cells were plated
in medium 199 in the presence of IL-4 and or the drug to be tested and incubated in a
atmosphere of 5% CO2 and 95% air at 37◦C. The levels of M3 receptors were determined
by Western blot analysis and immunocytochemistry was used to identify cells expressing
M3 receptors. The experimental procedures with animals were approved by Ethical
Commission of Animal Research at UFF (00124/09).
Our results show that treatment with IL-4 (50U/mL) induces an increase in the levels of
M3 receptors after 48h (68 per cent) and 72h (63 per cent) in culture. We also observed
that Jak-3 inhibitor abolished the IL-4 effect. Immunocytochemistry analyzes indicate
that cells with glial phenotype were stained with anti M3 receptors antibody after IL-4
treatment.
The data present here indicate that IL-4 regulates the levels of M3 receptors in retinal
cell cultures and this effect is mediated by IL-4 type I receptors. Our results suggest a
possible role for this cytokine in the cholinergic differentiation of retinal cells.
Financial support: CAPES, CNPq, FAPERJ, PROPPI e PRONEX.

Prolonged maternal separation is associated with breast-milk restriction and neonatal
stress, which may all lead to brain alterations during early post-natal development. This
study aimed to investigate changes in growth, nutrition-related hormonal levels,
hippocampal morphology and selected neurotransmitters in C57BL/6J suckling mice.
The maternal separation was induced by separating half the pups in each litter from
their lactating dams for defined periods each day (4h on day 1, 8h on day 2, and 12h
thereafter). A thermal pad was used to warm the pups during daily measurements.
Weight and tail length were recorded daily until euthanasia. On day 14th, the study
pups were euthanized by decapitation under ice-cold anesthesia to draw blood for
serum leptin, IGF-1, corticosterone, and adiponectin analyses by ELISA. Protocols from
this study were previously approved by the Ethical Committee for Animal Research at
Federal University of Ceara, protocol n° 30/05, CEPA. A subset of study mice was
perfused by transcardiac puncture with a fixative solution following cold-PBS for
stereological analyses. Other subset was used to harvest hippocampi for
neurotransmitter HPLC analyses. Prolonged maternal separation caused significant
reductions in weight gain and growth impairment. We found significant reductions in
serum leptin and IGF-1 levels in separated as opposed to non-separated mice.
Furthermore, we found significant CA3 area and volume reductions in separated mice.
Prolonged maternal separation also caused reductions in hippocampal aspartate,
glutamate, and GABA neurotransmitters as compared with controls. Altogether, these
findings suggest that maternal separation caused significant alterations in hippocampal
morphology and neurotransmission. This study was funded by CNPq.
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THE PROTEIN CINASE C MODULATES THE CHOLINERGIC PHENOTYPE: POSSIBLE
INVOLVEMENT OF INTERLEUKINS
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Environmental enrichment reduces anxiety-like behavior associated with masticatory
deprivation in albino Swiss mice.
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Our previous data showed that PMA, a PKC activator, increases M3 and decreases M1
acetylcholine receptors levels in retinal cells cultures, suggesting a modulation of
cholinergic phenotype. The aim of this work was to investigate if PMA interferes in
retinal cells choline-uptake and if it could induce a change in the levels of the
interleukins IL-4, IL-6, IL-2 or IL-13 levels.
Lister Hooded rats (P0-P2) were killed by decapitation, their retina dissected, incubated
with trypsin and triturated through a Pasteur pipette. Cells were plated (1,0X105
cell/cm2) in Petri dishes. Cultures were maintained in 199 medium with or without the
drugs to be tested for 48h. Interleukins levels were determined by Western blot
analysis. Choline uptake was evaluated by [3H]-choline uptake method. Experimental
procedures were approved by Ethical Commission of Animal Research at UFF
(00124/09).
Our results show that 50ng/ml PMA treatment significantly increases choline uptake in
105,27 per cent, being the effect inhibited in the presence of hemicholinium, an
inhibitor of the high-affinity choline transporter (CHT1). PMA treatment increases the
levels of IL-4 in 34 per cent, and IL-6 in 25,9 per cent, but did not alter IL-2 or IL-13 levels
in retinal culture cells.
The results show that PMA treatment stimulates choline uptake by CHT1 transporter
characterizing a change in retinal cells cholinergic phenotype. It also increases IL-4 and
IL-6 levels suggesting that these interleukins can potentially be involved in PMA effect of
stimulating cholinergic differentiation in rat retina.
Financial support: CAPES, CNPq, FAPERJ, PROPPI and PRONEX.
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Little is known about possible influences of impoverished environment and masticatory
imbalances on anxiety-like behavior in rodents. We assessed long term effects of
environmental changes and masticatory deprivation and rehabilitation on mice anxietylike behavior with elevated plus-maze (EPM). To do so female mice housed either in
enriched or impoverished environments were submitted to one of 4 diet regimes:
continuous hard (HD) or soft (SD) diets, equal periods of hard and soft diets (HD/SD) or
alternate periods of hard, soft and hard diets (HD/SD/HD) from the 21st post-natal until
12 months of age. After that were tested in the center of EPM apparatus to explore two
open and two closed arms by 5 minutes. A higher number of visits in the closed arms is
usually expected from normal exploratory behavior. Different experimental groups were
compared by an index of anxiety-like behavior defined as AI = (Entries in closed arm –
Entries in open arm)/(Entries in closed arm + Entries in open arm). This normalized scale
minimizes the influences of individual variability on the group average values improving
signal-to-noise ratio. As compared with equivalent groups raised in impoverished
conditions, enriched environment subjects under HD/SD, HD/SD/HD, SD but not HD diet
regimes, showed respectively a significant reduction in the mean values (p≤0.0001;
p≤0.02; p≤0.0009) suggesting that an environmental enrichment reduces anxiety-like
behavior associated with all stress-induced diet regimes. Possible cellular and molecular
mechanisms associated with these events started to be investigated.
Ethics committee CEPAE-UFPA: BIO004-09.
Financial support: FAPESPA N°136-2008 and CNPq N°475677/2008-0.
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Introduction: Neurotoxicological studies of chemicals are important to risk assessment
and new drug evaluation. Ethical, economical and methodological issues encourage the
development of alternative methods, such as computational modeling and in vitro tests
to, in the future, replace or reduce animal testing. Multiparametric human cell line
based tests, evaluating simultaneously cytotoxicity, neurite outgrowth, membrane
potential, and enzyme activity, are potential endpoints to in vitro neurotoxicology.
However, adequate controls and solvents should be established for such novel tests.
Aims: Analyze the effects of two solvents, Methanol and Dimethyl Sulfoxide (DMSO),
and Eserine, a classical cholinestarase inhibitor used in palliative treatment for
Alzheimer’s disease, on human neuroblastoma cell line (SH-SY5Y). Methodology: Cells
were grown in Dulbecco's Modified Eagle Medium (DMEM) high-glucose, supplemented
with 10% of fetal bovine serum (SFB). 2x104 cells per well were seeded in 96-well plates
with 24 hours adherence. 24h of incubation at different concentrations of DMSO,
methanol and eserine for a dose-response curve evaluating mitochondrial activity (XTT)
and DNA quantification (CVDE). Results and conclusion: methanol and DMSO did not
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Interleukin-2 (IL-2) is a cytokine previously described as T cell growth factor. In immune
and nervous systems IL-2 plays a key role controlling many cellular responses. In a
previous work our laboratory described the trophic effect of IL-2 on retinal ganglion cell
survival (RGC) and the involvement of JAK-3 on it.
Rat pups were killed and their retinae were dissected in salt solution. Retinae were
incubated in a 0,1% trypsin and triturated through a Pasteur pipette. Cells were plated
in medium 199 in the presence of IL-2 and or the drugs to be tested and incubated in an
atmosphere of 5% CO2 and 95% air at 37 ◦C. The survival of RGC was evaluated after 48h
in vitro. The levels of different proteins were investigated by western blot technique.
The experimental procedures with animals were approved by Ethical Commission of
Animal Research at UFF (00124/09).
Our results show that the effect of IL-2 on RGC survival is maintained even in the
absence of fetal calf serum. The increase in RGC survival induces by IL-2 was abolished
by SCM a dopamine D1 receptor, by SQ 22536 an inhibitor of adenylyl cyclase and by
H89 a PKA inhibitor. We also observed that IL-2 treatment for 15 minutes induced an
increase in the levels of phosphor-CREB.
Our data indicates the involvement of D1 dopamine receptors in the effect of IL-2 on
RGC survival and suggest the role of dopaminergic phenotype in the control of RGC
survival.
Financial support: PRONEX, CAPES, CNPq, FAPERJ, PROPPi.

1.2% and 8% for CVDE, respectively. Eserine was not toxic at concentrations less than 40
ug/ml for XTT and CDVE. These data enable the test with other chemicals poorly soluble
in aqueous environment and use of eserine as a control to test simultaneously
cytotoxicity and cholinesterase inhibition. Further assessments on reference substances
should be performed for the development of this new method.
Acknowledgements: This work was financially supported by CNPq and Proppi-UFF.
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The mechanisms of STI1 (Stress inducible protein 1 ) secretion by astrocytes.
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The co-chaperone STI1 (stress inducible protein 1) is abundantly expressed in cytoplasm
and this protein binds the prion protein (PrPC) outside of the cell membrane. This
interaction modulates a number of functions such as protection against apoptosis and
neuritogenesis in hippocampal neurons. However, no signal peptide was found within
STI1 sequence and its mechanism of secretion is unknown. The goal of this work was to
identify the pathways used by astrocytes to secrete STI1. Ultracentrifugation protocols
and electron microscopy showed that astrocytes secrete STI1 in microvesicles (MVs)
that could be roughly grouped in three categories, based on their distinct sizes: vesicles
with diameter larger than 200nm ; vesicles with diameter in the range 20-100nm; and
vesicles or particles smaller than 20nm. Immunolabeling showed STI1 in all three types
of vesicles. STI1 co-localizes with the endosomal markers RAB5 and RAB7 and with a
dominant negative for VPS4A, which is required to form multivesicular bodies (MVBs).
The STI1 incorporation in MVBs decreased its secretion by 68%. Flow cytometry
experiments demonstrated that STI1 is at the outside leaf of MVs. These results indicate
that STI1 is secreted in three kinds of lipid vesicles and the secreted STI1 depends of
transport in the endosomal system and incorporation in MVB.
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Turnover of beta-amyloid precursor protein is regulated by two mechanisms at the
plasma membrane: the ubiquitin-proteasome pathway and incorporation into
multivesicular bodies
1

Hianara Bustamante, 1Andrés Rivera-Dictter, 1Viviana Cavieres, 1Alexis González,
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Alzheimer’s disease (AD) is characterized by the overproduction of pathogenic
amyloid-beta peptide (A-beta). A-beta is generated by proteolytic cleavage of the
beta-amyloid precursor protein (APP). The action of beta-secretase on APP produces a
C-terminal fragment (C99) that is subsequently processed by gamma-secretase to
release A-beta. It has been proposed that substrate availability contributes to A-beta
production, and that this may in turn be affected by the rate of APP/C99 turnover.
However, it is unclear the precise molecular mechanisms involved in APP/C99 downregulation. The aim of this study was to investigate the outcome of the ubiquitinproteasome and lysosomal dysfunction in APP proteolytic processing. We developed
stable neuroglioma cell lines (H4) expressing a version of APP partially resistant to
non-amyloidogenic processing but efficiently cleaved by beta-secretase. To examine
the role of these two major degradative pathways we used different strategies: i)
point mutations in all endocytic motifs or the putative ubiquitination sites; ii)
treatments with the lysosomotropic agent chloroquine (CQ) and proteasomal
inhibitors; and iii) knockdown of ESCRT machinery components. These approaches
result in a strong accumulation of APP and/or C99, with C99 accumulating at the cell
surface. Importantly, accumulation of APP dramatically enhances its processing by
beta- and gamma-secretases. Our results show that the turnover of APP is highly
regulated by the ubiquitin-proteasome pathway, and by its incorporation into
multivesicular bodies in an ESCRT dependent manner. Further studies will allow us to
understand how APP/C99 is downregulated at the cell surface.
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T53
Blood-brain barrier breakdown and repair following gliotoxic drug injection in the
brainstem of streptozotocin-diabetic rats
Eduardo Fernandes Bondan1, 2; Maria de Fátima Monteiro Martins1, 2
1
Universidade Cruzeiro do Sul; 2 Universidade Paulista
Hyperglycemia found in diabetes mellitus cause changes in the behaviour of glial cells.
The blood-brain barrier (BBB), a physical and metabolic barrier, is an important and
complex structure designed to maintain a constant neuronal extracellular environment
by restraining the penetration of a wide range of hydrophilic molecules. Ethidium
bromide (EB) injection in the central nervous system (CNS) causes local oligodendroglial
and astrocytic disappearance, with subsequent primary demyelination, glia limitans
disruption, supposed BBB breakdown and Schwann cell invasion. This experiment was
approved by the Ethics Comission of the University Paulista (protocol 002/09). The aim
of this study was to evaluate the BBB integrity after the injection of 10 microlitres of
0.1% EB or 0.9% saline solution into the cisterna pontis of Wistar rats submitted or not
to the streptozotocin diabetogenic model through a single injection of 50 mg/Kg of
streptozotocin in 0.01 M citrate buffer into the tail vein. Brainstem sections were
collected from 24 hours to 31 days post-injection for ultrastructural analysis and glial
fibrillary acidic protein (GFAP) immunohistochemical staining. Some animals received
colloidal carbon ink by intravenous route at the same periods. In rats injected with EB,
results revealed astrocyte disappearance and leakage of carbon particles beginning at
48 hours and persisting for 7 days in non-diabetic rats and for 15 days in the diabetic
ones, although, in both groups, several areas remained devoid of astrocytic processes
up to 31 days. In rats injected with saline, there was no sign of astrocytic loss or carbon
particles leakage.
Key words: blood-brain barrier, central nervous system, diabetes mellitus, ethidium
bromide.

T54
Diabetes decreases astrocytic GFAP expression after gliotoxic lesion in the rat
brainstem
Eduardo Fernandes Bondan1, 2; Maria de Fátima Monteiro Martins1, 2 Flávio Cesar Viani1
1
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Ethidium bromide (EB) injection into the CNS induces local oligodendroglial and
astrocytic death. Surviving astrocytes present a reaction around the injury site with
increased immunoreactivity to glial fibrillary acidic protein (GFAP). Diabetes mellitus is
known to induce changes in peripheral neurons and Schwann cells, but its effects on
astrocyte response was not fully investigated. The aim of this study, approved by the
Ethics Comission of the University Paulista (002/09), was to evaluate the effect of
diabetic hyperglycemia on the expected astrocyte repairing behaviour after EB injection.
Adult Wistar rats were used and some received a single injection of streptozotocin (50
mg/kg) in 0.01M citrate buffer into the tail vein. Ten microlitres of 0.1% EB were locally
injected into the cisterna pontis of diabetic (group I) and non-diabetic (III) animals. The
same was done using 0.9% saline solution (group II, with diabetic rats, and IV, with nondiabetic rats). Groups V (diabetic) and VI (non-diabetic) did not receive any intracisternal
injection. All rats were perfused at 15 and 31 days and GFAP immunohistochemical
staining was done by the avidin-biotin method. Astrocytic evaluation was done using a
computerized image analysis system, measuring by colorimetry GFAP-stained areas. In
both diabetic and non-diabetic groups GFAP-stained areas were significantly greater in
EB-injected rats than in saline-injected or control animals, but were smaller in the
diabetic (group I, 41669,63±7204,08) in comparison to the non-diabetic ones (III,
55354,38±5825,37). Results show that diabetes hindered the astrocytic increase of
GFAP expression in the EB-injected group compared to the non-diabetic one.
Key words: glial fibrillary acidic protein, central nervous system, diabetes mellitus,
ethidium bromide.

T55
Determination of L-DOPA administration effects in a Parkinson animal model induced
by 6-OHDA

T56
In vitro effect of amphetamine and minocycline in the mitochondrial activity of rat’s
cerebral cortex
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Background: Bipolar disorder is a mental illness associated with high rates of suicide and
disability. There are several studies suggesting that bipolar disorder is associated with
increased oxidative stress. The amphetamine (AMPH)-induced model of mania is
broadly used to investigations concerning this illness. Aims: Evaluate the in vitro effect
of amphetamine (AMPH) and minocycline (MINO), a tetracycline, with inhibitory effects
against microglia activation, based on the hypothesis that MINO could prevent the
functional alterations induced by AMPH in the mitochondrial activity. Methods: Five
Male Wistar rats were sacrificed, their brains removed, and the cerebral cortex
dissected. Mitochondria were isolated by the method of Stahl et al. (1963). Each
suspension was divided into aliquots of 600µL, which were incubated with saline or
AMPH 100µM in the presence or absence of three different concentrations of MINO (25,
50 or 100µg/mL). Reduction of MTT was used to assess the activity of the mitochondrial
respiratory chain in the mitochondria by the method of Liu et al. (1997). ANOVA with
Student-Newman Keuls as post hoc test were used to determine variations among the
groups tested considering p <0.05. Results: When compared to control (0.1848±0.032).
AMPH (0.1218±0.012) treatment showed a significant reduced mitochondrial activity.
Only MINO 100µg/mL (0.1536±0.01) was able to reverse the AMPH effect to levels
similar to control. Conclusion: The protection of mitochondrial function in vitro by MINO
suggests the need for in vivo studies using this drug in animal models of mania to
determine its antimaniac effects. Funding Support: CNPq, CAPES and FUNCAP.

Background: Parkinson´s disease (PD) is a disabling neurodegenerative disorder, which
pathophysiological pathway can be reproduced by animal models. As oxidative stress
has been hypothesized to be related to initiation and progression of PD, the use of
antioxidants could be a new approach to its treatment. Aim: Evaluate the efficacy of L3,4-dihydroxyphenylalanine (L-DOPA) in preventing pro-oxidant alterations induced by
6-hydroxydopamine (6-OHDA). Methods: Male Wistar rats (250-300g, n=5-8/group)
were treated with L-DOPA (10mg/mL, i.p.) or saline for seven days. At the seventh day,
stereotaxic surgery with degeneration of right striatum was performed one hour after
the last treatment, using 6-OHDA (6mg/mL) or saline. Four weeks after stereotaxic
procedure, animals were sacrificed and their hippocampus (HP), mesencephalon (ME),
right striatum (RS) and left striatum (LS) dissected. Lipid peroxides formation was
analyzed, according to method previously described by Huong et al. (1998). Nitrite
formation was quantified by method described by Green et al. (1982). Results: When
compared to control, animals that received only 6-OHDA increased around 300% and
275% levels of MDA and nitrite, respectively, in all brain areas. L-DOPA was able to
significantly decrease both MDA and nitrite levels when compared to 6-OHDA alone in
most cerebral regions (6-OHDA MDA: HP-297.5±27.87,ME-200.2±15.80,RS289.6±24.79,LS-318.6±27.59; Nitrite: ME-239.8±25.80,RS-228.7±40.51,LS-240.0±25.71;
L-DOPA MDA: HP-70.74±14.81,ME-66.05±31.13,RS-43.35±19.01,LS-106.3±32.70; Nitrite:
ME-102.1±22.45,RS-98.02±7.54,LS-73.59±16.89). Conclusion: These findings show that:
(i) 6-OHDA induces Parkinson-like symptoms and increased oxidative imbalance (noted
by augmentation of lipid peroxidation and nitrite levels); (ii) L-DOPA is able to correct
the oxidative imbalance in this animal model of Parkinson disease. Funding Support:
CNPq, CAPES and FUNCAP.
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Morphometric evaluation and immunofluorescence of neurons of the peripheral
nociceptive system in offspring of diabetic rats
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A series of studies has been indicating that infants of diabetic mothers have chronic
changes that predispose them to diseases throughout life. Germani et al. (1999) showed
that mRNA levels for NGF and BDNF, which are essencial of development of peripheral
sensory neurons, are reduced in the offspring of diabetic rats. The present study aims to
evaluate if the exposure of rats in utero to maternal diabetes alters the development of
nociceptive peripheral system. Histological evaluation of primary sensory neurons in
adult male Wistar rats (300 g) was performed by immunofluorescence in frozen sections
of dorsal root ganglia (L5) of 3 animals per experimental group (control group and
offspring of diabetic rats). Diabetes was induced by injection of alloxan (100mg/kg, i.p.)
on the first day of gestation (Ethics Committee protocol 047/11). Fluorescent images
were obtained by confocal microscopy (Zeiss LSM510 Meta) and analysed using ImageJ
software (NIH). Neuron subtypes were categorized according to size and presence of:
TRPV1 (nociceptive vanilloid receptor), NFH (neurofilament of large neurons), substance
P (peptidergic nociceptors) or IB4 (non-peptidergic nociceptors). Results showed that in
offspring of diabetic rats the proportion of large neurons positive to NFH is significantly
lower than in control group (P = 0.0236) and there is also a higher proportion of
substance P positive neurons (P = 0.0460). No difference was observed regarding the
distribution of neurons when separated by area of neuronal soma. Therefore,
somesthesic sensations, including nociception, might be altered in subjects who have
developed in a hyperglycemic environment in utero. Support: Fapemig, UFU.

T58
Effects of depression associated or not with antidepressant treatment on the rat
salivary glands
Background: A common side effect of antidepressants treatment is xerostomia,
affecting 30-60% of the patients. Tricyclic antidepressants (amitriptyline) have a known
anti-muscarinic effect, what could justify its xerostomic effect, but SSRI (fluoxetine) or
atypical antidepressants (venlafaxine) have a poor muscarinic blockade and the patients
still refer dry mouth. Depression has also been described as a reason for a lack of saliva.
Aims: To evaluate the effect of depression associated or not with antidepressants on the
salivary glands structure.
Methods: 24 female Wistar rats 10 weeks-old were depressed by social isolation for 21
days and treated (21 days) with: saline, amitriptyline, fluoxetine or venlafaxine. Control
animals were not isolated and received the same drugs. Submandibular, sublingual and
parotid glands were fixed in Methacarn solution. Immunohistochemical reactions were
performed for KI-67.
Results: Secretory cells presented: in submandibular, evident reduction of the cytoplasm
in depressed rats; in sublingual, no change; in parotid, degeneration in controlfluoxetine rats, degeneration and necrosis in depressed, depressed-fluoxetine and
depressed-amitriptyline rats. No morphological changes were seen in the ducts and
stroma in all groups, neither of the rate of proliferation in submandibular and sublingual
glands. A greater number of proliferating cells in control-venlafaxine (p<0.01) were seen
in parotid.
Conclusion: Depression affects the morphology of secretory cells of submandibular and
this effect can be avoided by amitriptyline, fluoxetine and venlafaxine. No effect was
seen for sublingual glands. Depression affected the morphology of parotid and only
venlafaxine prevented this effect.
Ethical approval: Approved by CEUA/UFTM, (Protocol 128).
Funding support: FUNEPU, UFTM.
Keywords: rats, antidepressive agents, salivary glands.
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T59
ASTROCYTES REGULATE GABAERGIC SYNAPSE FORMATION THROUGH THE TGF-BETA
SIGNALING.

T60
In vivo exposure to caffeine changes the expression of A1 and A2a adenosine
receptors in the chick embryo retina: possible effects on the GABAergic system.

Luan Pereira Diniz1, Vanessa Tortelli1, Luciana Romão2, and Flávia Carvalho Alcantara
Gomes1.
1Institute of Biomedical Sciences, Federal University of Rio de Janeiro,
21949-590, Rio de Janeiro, RJ, BRAZIL.
2Federal University of Rio de Janeiro, Macaé, RJ, BRAZIL.

1,2

Neuro-glial interactions play key roles in the formation, elimination, plasticity and
synaptic function. Recently, molecules secreted by astrocytes were identified as
promoters of excitatory synaptogenesis in the central nervous system. However,
whether and how astrocytes modulate inhibitory synaptogenesis is essentially unknown.
Members of TGF-beta family are key regulators of synapse formation in invertebrates.
Here, we asked whether astrocyte regulates inhibitory synapse formation by TGF-beta
signaling.
We
observed by
immunocytochemistry
assay
that
murine
astrocyte conditioned medium increased inhibitory synapse formation (65%), revealed
by the increase of colocalized puncta for VGAT and GABAAR (pre and postsynaptic markers, respectively). This event was reversed in the presence of SB431542 (TGF-beta signaling antagonist). Furthermore, we found that TGF-beta 1 itself
increases inhibitory synapse formation by 85% and this increase was dependent on the
activation of the canonical (Smad 2-3) and the alternative (MAPK, PKA and PKC)
pathways of TGF-beta. Together, these data show that astrocytes modulate inhibitory
synapse formation by TGF-beta signaling. Our data shed light on glial-derived molecules
as potential compounds for synaptic deficit diseases and for improvement of cellular
therapy efficacy in the central nervous system. All animal-use protocols were
approved by the Animal Use Ethics Committee of the Federal University of Rio de
Janeiro.
Financial support: CAPES, CNPq and FAPERJ.
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Aims: Caffeine is a psychoactive substance consumed in large scale including pregnant
women. Although caffeine affects other intracellular pathways, most of the biological
effects are related to the antagonism of adenosine receptors (AR). Since adenosine and
its receptors (A1R, A2aR, A2bR and A3R) are found in the retina, the present study aims
to evaluate the in vivo effect of caffeine on adenosine receptor expression and
GABAergic cells.
Methods: Gallus domesticus embryos with 14 days (E14) were injected with caffeine (90mg/Kg of egg) or water (control). Two days later, E16 embryos were euthanized and
the retinas processed for western blot (WB) to A1R or A2aR, binding to 3[H]-DPCPX (A1R
antagonist) or immunohistochemistry for GABA.
Results: Exposure to caffeine induces a significant increase in A1R levels (CTR=100 n=5;
5mg=126.6±16.9;n=3;
10mg=134.8±7.4;n=3;
30mg=143.5±12.6;n=3;
60mg=151.6±8.9;n=3 90mg=165.1±9.2; n=3) but reduces A2aR levels in a dosedependent manner (CTR=100 n=5; 5mg=53.3±5.6;n=5; 10mg=69.8±6.7;n=4;
30mg=71.4±4.9;n=4; 60mg=68.1±11.6;n=4; 90mg=67.4±8;n=4). Retinas from animals
injected with caffeine (30mg/Kg) show an increase of 3[H]-DPCPX binding sites (CTR=100
n=5; 30mg=152.8±13) and an increase in GABA immunoreactivity in horizontal
(121.6%±6.8; n=4), amacrine (124.8%±9.2; n=4) and ganglion cells (145.9%±19.9;n=4).
Conclusion: The two-day exposure to caffeine differentially changes A1 and A2a
receptors expression and also modulates neuronal GABA content in the retina.
Together with our preliminary results showing that selective adenosine receptor
antagonists change GABA immunoreactivity in the retina, the present data reinforce the
hypothesis that adenosine regulates GABAergic functions in the retina.
Financial Support: PROPPi/UFF, INNT/INCT/CNPq, CAPES, FAPERJ, PRONEX-MCT.
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Chronic consumption of ethanol and stress exposure may induce neuroadaptations
related to addiction. Some behaviors related to psychoactive substances can be
investigated on conditioned place preference (CPP), which evaluates the search for drug
after environment pairing. Thus, this study aimed to investigate alterations induced by
chronic ethanol administration and stress exposure on CPP to ethanol. Swiss male mice
were treated chronically with ethanol (administered on liquid diet for 3 weeks) and/or
exposed to stress (forced swimming in the last 5 days of ethanol administration). Then,
animals started PCL procedure, being exposed in the first day to a box composed of 3
distinct compartments, but with free transit among them so that the initial preference
can be determined. In the 2-9 following days, mice received alternately ethanol
intraperitoneal injection (0.8 mg/kg) and were confined inside the non-preferred
compartment or saline 0.9% and were confined inside the preferred compartment. In
the 10th day, animals were exposed again to the CPP and had free access to all the
compartments, to evaluate search for the ambient where they received ethanol. The
results (time spent in each compartment of CPP boxes) were analyzed by ANOVA
followed by Newman-Keuls test, considering p<0,05 (N=9-10 animals per group). It was
demonstrated that only separately ethanol consumption and stress exposure increased
search for ethanol in the 10th day test (they had no effect used simultaneously). Later,
brain dopamine and serotonin alterations will be evaluated to investigate
neuroadaptations responsible for these behavior alterations.
Ethical Aproval: CEUA/UFU 004/11
Financial Support: UFU and FAPEMIG
Key Words: Stress, Ethanol, Conditioned Place Preference
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NEUROGENIC NICHE OF ADULT BRAIN: ULTRASTRUCTURAL ASPECTS OF CELL
ELEMENTS IN SUBVENTRICULAR ZONE, IN LONG-EVANS RATS
HAEMMERLE, C.A.S., TAKADA, S.H., CAMPOS, L.G., NOGUEIRA, M. I., WATANABE, I.
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Background and aim: subventricular zone (SVZ) is the major neurogenic niche of adult
brain. Its importance is thought by several neurochemical signatures for SVZ cell types.
However, few research groups have been added ultra-structural cell analysis for these
elements. Methodologies as Transmission Electron Microscopy (TEM) and HighResolution Scanning Electron Microscopy (HRSEM) can supply the current knowledge
and corroborate to agreement about cells basic details. Thus, we propose to describe
the ultra-structural aspects of SVZ cells. Methods: we use adult male Long-Evans rats.
For TEM, the brains were fixed and cutting at vibratome in coronal plane. Sections
containing SVZ were post-fixed, dehydrated and embedded in Spurr resin. Ultra-thin
sections were examined in TEM microscope. For HRSEM, after decapitation, the lateral
ventricle surfaces were carefully dissected. Samples were fixated, treated with solvent
solution and cryofractured. The same specimens were macerated, dehydrated, dried,
metalized and examined in scanning electron microscope. Results: according with TEM,
SVZ cells form intraspecific niches in closed apposition to capillaries. The nuclei of SVZ
cells present different patterns of staining, suggesting distinct levels for cell activity including cells in prophase stage -. Through HRSEM, we could demonstrate a complex
neural elements assembling in cell niches of similar morphology. Same SVZ cells were
attached to bundles crossing the parenchyma from ependymal layer. A rich vascular
plexus was in apposition with axonal projections. Conclusion: therefore, we can
corroborate a heterogeneous cell pattern and a complex cell assemblage in niches that
may be fastened to bundles, nearby a rich vascular plexus.
Grant support: FAPESP 2010/17519-0 2011/19747-3
Key-words: subventricular zone. Neurogenesis. Ultrastructure.
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INVESTIGATION OF SYNAPTIC DEFICITS IN SEPSIS: ROLE OF GLIAL CELLS

T64
The trophic effect of IL-4 on retinal ganglion cells involves an increase in BDNF
expression.1de Araújo-Martins, L., 2Santos, A.A., 3Araujo, E.G.
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Clinical studies showed that patients who survived severe sepsis have long-term
cognitive impairment, including alterations in memory, attention, concentration and/ or
loss of cognitive functions. The cellular and molecular mechanisms involved in these
events are not yet known. In this study, we investigated the synaptic dysfunction in
sepsis, and the possible involvement of glial cells in this process. By using the model of
cecal ligation and puncture (CLP) to induce sepsis, we observed synaptic dysfunction
after 9 days of CLP in the cerebral cortex and hippocampus of mice. Further, sepsis was
followed by an increment the number and thickness of astrocytic processes, a feature of
reactive gliosis in vivo. This observation was accompanied by a deficit of recognition
memory, suggesting a possible mechanism for the cognitive impairment after the event
of sepsis. Furthermore, we observed a decrease in the level of the presynaptic protein,
synaptophysin, 3 days after sepsis in the cerebral cortex. On the 30 day after sepsis, we
noted an increase of structurally formed synapses in the cerebral cortex and
hippocampus, suggesting a rescue of neural connectivity at this period. Conditioned
medium derived from astrocyte cultures treated with LPS (CMA) increased synapse
number of cerebral cortex neurons in vitro. In contrast, the conditioned medium of
microglial cells (MCM) were treated with LPS reduced synapse number. These findings
showed, for the first time, a correlation between synaptic dysfunction and memory
deficits in sepse, and also suggest a role of glial cells in these events.

291

1e3

Departamento de Neurobiologia, Instituto de Biologia, UFF. 2Departamento de
Fisiologia, Instituto Biomédico, UFF, Niterói, RJ.
The aim of this study was to evaluate the signaling pathways stimulated by treatment
with interleukin-4 in retinal cells of rats.
Lister Hooded strain rats were sacrificed and their retinas dissected in saline. In our
experiments we used both intact retinas and mixed cultures of retinal cells obtained
from P0-P1 animals. In cultures, we used the culture medium (199) and a plating density
of 2.5x106 cells in 40mm plates. The cultures were treated with IL-4(50U/mL) for
different time intervals. Previous data from our group indicate the involvement of cAMP
and PKA and p-CREB in the trophic effect promoted by IL-4 in retinal ganglion cells kept
in culture. The experimental procedures with animals were approved by Ethical
Commission of Animal Research at UFF (00124/09).
Western blot analysis shows that IL-4 treatment modifies the BDNF levels both intact or
culture retinal cells. Our results shows that treatment with IL-4 for 4 hours enhances
BDNF expressions in explants (IL-4 195,64 per cent) and cultures (IL-4 161,17 per cent).
Peroxidase assay shows that anti-BDNF (0,25μg/mL) blocks the trophic effect promoted
by IL-4 in RGC kept in culture (CT48h 50,88 per cent, IL-4 94,02 per cent AND IL-4+antiBDNF 50,78 per cent). The results also indicate that 1μM of SQ reduces BDNF levels (IL-4
184,44 per cent and IL-4+SQ 143,32 per cent).
Our results indicates that IL-4 enhance BDNF levels and depends of the adenylyl ciclase
pathway. Financial support: CAPES, CNPq, FAPERJ, PROPPI e PRONEX.
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Stress in pre-pubertal period and chronic exposure to palatable diets – evaluation of
parameters of oxidative stress in the hippocampus of adult male rats.
Arcego, D.M.1; Lampert, C. 2; Krolow, R. 3; Noschang, C. 4; Ben, T. 5; Toniazzo, A.P. 6;
Dalmaz, C.7.
1. Stress Neurobiology Laboratory, Department of Biochemistry, Universidade Federal
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Sul/UFRGS -Mail address: krolowrachel@yahoo.com.br 4. Stress Neurobiology
Laboratory, Department of Biochemistry, Universidade Federal do Rio Grande do
Sul/UFRGS -Mail address: cristiegn@gmail.com 5. Stress Neurobiology Laboratory,
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address: tamires8@hotmail.com 6. Stress Neurobiology Laboratory, Department of
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The pre-pubertal period is one critical period for the maturation of neuronal circuits,
when external stimuli such as exposure to different diets and stress can influence the
adaptive responses with long-term repercussions. In this study we investigated the
effects of exposure to stress and different diets in pre-pubertal period on oxidative
stress in adult rats. Male Wistar rats (21 days of age) were divided into three groups, (1)
standard chow, (2) standard chow + high carbohydrate diet, (3) standard chow + high fat
diet, and subdivided into control and stressed (isolation during 7 days). At 60 days the
animals were killed, and hippocampus was analysed for total thiol, free radicals
production (by the chemical oxidation of dichlorofluorescein, DCFH), and the activities
of Superoxide-Dismutase (SOD), Glutathione-Peroxidase (GPx), Catalase (CAT). Statistical
analysis was performed by two-way ANOVA (factors: stress and diet). This project was
approved by the Ethics Committee of our University (#21205). There were interactions
between stress and diet in the activities of SOD, CAT and in thiol content (P<0.01 for all
these interactions), since stress reduced these parameters, but this effect was not
observed in the high fat group. GPx activity was decreased by stress (P=0.015) and also
by the two diets (P=0.008). No significant effect was observed in the free radicals
production. We suggest that stress in the pre-pubertal period may cause oxidative
imbalance by decreasing the activity of antioxidant enzymes. The high fat diet, in turn,
also appears to lead to oxidative imbalance, which is counteracted by stress.
Funding supports: Capes and CNPq.
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Neuroprotective effect of the metabotropic glutamate receptor 5 positive allosteric
modulators in Huntington´s disease
Dória JG1, Drummond VCM1, Silva FR1, Dobransky T2, Ribeiro FM1.
julianagd@yahoo.com.br
1Universidade Federal de Minas Gerais, Belo Horizonte, Brazil.
2 DB Biotech, Kosice, Slovakia.
Objective: Evaluate whether the metabotropic glutamate receptor 5 (mGluR5)
positive allosteric modulators (PAMs) could protect against glutamate induced striatal
neuronal cell death. Introduction: Huntington's disease is a neurodegenerative
disorder characterized by
involuntary
body
movements and
dementia,
progressing inevitably to death. Stimulation of mGluR5, which is coupled to
Gαq, produces IP3
and
increases intracellular Ca2+,
which
may
cause excitotoxicity. However, activation of this receptor can also promote activation of
neuroprotective pathways, AKT and ERK, making this a good object of study.
Methods: Primary neuronal cultures from E15 embryo striatum were incubated
overnight with 50 µM glutamate in the presence or absence of 1-10 µM
PAMS (CPPHA, DFB, CDPPB and VU1545), MPEP 10µM (mGluR5 antagonist), DHPG 10
µM (mGluR5 agonist) or LY294002 25 µM (IP3 inhibitor). Neuronal cell death was
assessed using Live / Dead kit. Results: PAMs were able to prevent neuronal
death induced by glutamate in primary cultured striatal neurons from WT and BACHD
mice, which is a transgenic HD mouse model. PAMs protective effect appears to depend
on Akt activation, as LY294002 reversed the observed neuroprotective effects. DHPG
was unable to prevent glutamate induced neuronal cell death, indicating that PAMs
might activate mGluR5 in a different manner. Conclusion: mGluR5 activation by PAMs
protects against neuronal cell death. We suggest that PAMs activate protective
pathways preferentially, such as Akt, which seems to account for its protective effects.
Future studies will evaluate whether PAMS are able to prevent neuronal death also in
vivo.
Supported by:CNPq, Ministry of the Slovak Republic
Approved by: CETEA-UFMG.
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Effect of chronic administration of tamoxifen and/or estradiol on oxidative
parameters in brain of ovariectomized rats
Lampert C.1; Arcego, D. M.2; Krolow, R.3; Noschang, C.4; Laureano D. P.5; Lima, I.F.6 ;
Diehl, L.A.7; Dalmaz C.8; Pettenuzzo, L.F.9; Vendite, D.10.
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(UFRGS). Mail address: danusa_pf@hotmail.com 3: Stress Neurobiology Laboratory.
Department of Biochemistry. Universidade Federal do Rio Grande do Sul (UFRGS). Mail
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cristiegn@gmail.com 5: Laboratory of Translational Pediatrics (LPT/NESCA), FAMED.
Universidade Federal do Rio Grande do Sul (UFRGS). Mail address:
danielalaureano@hotmail.com 6: Universidade Federal do Rio Grande do Sul (UFRGS).
Mail address: isadorafc@yahoo.com.br 7: Stress Neurobiology Laboratory. Department
of Biochemistry. Universidade Federal do Rio Grande do Sul (UFRGS). Mail address:
diehl.luisa@gmail.com 8: Stress Neurobiology Laboratory. Department of Biochemistry.
Universidade Federal do Rio Grande do Sul (UFRGS). Mail address:
carladalmaz@yahoo.com.br 9: Stress Neurobiology Laboratory. Department of
Biochemistry. Universidade Federal do Rio Grande do Sul (UFRGS). Mail address:
leticiapettenuzzo@gmail.com 10: Stress Neurobiology Laboratory. Department of
Biochemistry. Universidade Federal do Rio Grande do Sul (UFRGS). Mail address:
vendite.ez@terra.com.br.
Hormone replacement therapy is used to minimize the physical and psychological
alterations associated to menopause. However, this therapy leads to an increase of
breast cancer incidence. Tamoxifen (TAM) is a selective estrogen receptor modulator,
widely used in the treatment of breast cancer and may have estrogenic or
antiestrogenic activity depending on the target tissue. Since estradiol can modulate
antioxidant enzymes the aim of this study is to investigate the effects of chronic
treatment with E, TAM and E + TAM on antioxidant enzyme superoxide dismutase
(SOD), glutathione peroxidase (GPX), catalase (CAT), and levels of reactive oxygen
species (ROS) production in ovariectomized (OVX) rats. Methods: Fifty OVX Wistar rats,
60-75 days old, were injected (ip.) for 30 days with: estradiol (E), TAM and E+TAM.
Control groups were injected with vehicle. After the treatment rats were killed and
hippocampus, hypothalamus and striatum were removed and oxidative profile was
performed. Results: TAM, E and E+TAM increased SOD activity in hippocampus and
hypothalamus and decreased this enzyme activity in striatum. GPX activity was reduced
with TAM and E treatment in hippocampus, however in hypothalamus E+TAM
diminished GPX activity. Estradiol reduced CAT activity in hippocampus and in
hypothalamus and TAM increased this activity in striatum. E, TAM and E+TAM increased
the ROS levels in hypothalamus. Conclusion: Oxidative profile was dependent of the
cerebral structure analyzed. TAM acts like estrogen agonist on SOD and GPX activity in
hippocampus, hypothalamus and striatum. However, TAM effect on CAT activity is likely
to be independent of estrogen receptor.
This project (#19932) was approved by the Ethics Committee of our University (UFRGS).
Funding support: CAPES and CNPq.
T68
Pharmacological effect of Brazilian spider omega-toxins in calcium signaling of
trigeminal nociceptive pathway
PEREIRA, E.Mª.R1*; CASTRO-JÚNIOR, C.J.3; SOUZA, A.H.1;BINDA, N.S1; VIEIRA, L.B.1;
GOMEZ, R.S.2; GOMEZ, M.V3.
1
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2
Gerais, Belo Horizonte, Minas Gerais, Brazil. Clinic, Pathology and Surgery Department,
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Gerais, Brazil. 3Instituto de Ensino e Pesquisa da Santa Casa de Belo Horizonte, Belo
Horizonte, Minas Gerais, Brazil.
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nancysbinda@yahoo.com.br; VIEIRA, L.B. lubvieira@yahoo.com; GOMEZ, R.S.
ricardosgomez@ymail.com; GOMEZ, M.V marcusvgomez@gmail.com
Presenting author: PEREIRA, E.Mª.R. email address: elizetemrpereira@yahoo.com.br
Corresponding author: GOMEZ, M. V. email address: marcusvgomez@gmail.com
Background: Calcium ions are important second messengers in the transduction
mechanism of pain. Several studies showed that trigeminal ganglion neurons express all
different types of voltage-sensitive calcium channels (VSCC). Moreover, it was reported
that, toxins obtained from Brazilian spider venom blocked calcium and potassium
currents and also inhibited the inactivation of sodium channels.
Aims: To evaluate the pharmacological effect of Brazilian spider omega-toxins, PnTx3
family, in calcium signaling of trigeminal nociceptive pathway.
Methods: Eight trigeminal ganglions of male adult Wistar rats (180 – 250 g) were
cultured and used for assay 12 up to 24 hours after plating. Next, they were incubated
with FLUO-4 (3µM) and calcium (1 mM) for 30 min at 37ºC. Neurons were incubated or
not with PhTx3 toxins to evaluate their effect on calcium influx stimulated with by 50
mM KCl and analized by confocal microscopy. The results were analyzed by t-student
test and p < 0.05 was considered statistically different.
Results: Toxins PnTx3-6 and PnTx3-4 showed inhibition on calcium influx by
approximately 58% and 55% respectively. However, higher concentration of PnTx3-6
was needed to cause inhibition.
Discussion and Conclusion: Previous studies demonstrated that PnTx3-6 toxin blocks
the N-type calcium currents and PnTx3-4 toxin blocks the P/Q calcium currents. Our
study established that both toxins have effect on the inhibition of calcium influx on
trigeminal nociceptive pathway. Based on our data PnTx3 toxins should be investigated
as potential drugs capable of relieve the orofacial pain.
Ethical Approval: All experiments procedures were approved by the local ethics
committee (CETEA) and performed according to their guidelines.
Funding support: This work was supported by grants from CAPES; FAPEMIG and CNPq.
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NEURONAL DIFFERENTIATION OF HUMAN NEUROBLASTOMA CELL LINE SH-SY5Y AND
ITS USE FOR NEUROSCIENCE RESEARCH
Fernanda Martins Lopes1,2,3, Giovana Ferreira Londero1,2,3, Liana Marengo de
Medeiros1,2,3, Rosalva Thereza Meurer4, Gabriela Delevati Colpo2,5, Marilda da Cruz
Fernandes4, Flávio Kapczinski2,5, Fabio Klamt1,2,3
1
Department of Biochemistry, ICBS/UFRGS, Porto Alegre/RS, Brazil
2
National Institute for Translational Medicine (INCT-TM), Porto Alegre/RS, Brazil
3
Network Gaúcha in Oxidative Stress and Cell Signaling (FAPERGS), Porto Alegre, RS,
Brazil
4
Laboratory of Pathology Research, UFCSPA, Porto Alegre/RS, Brazil
5
Molecular Psychiatry Laboratory, HCPA/UFRGS, Porto Alegre/RS, Brazil
Background: The molecular mechanisms underlying the cellular lost found in the
nigrostriatal pathway during the progression of Parkinson's disease (PD) are not
completely understood. Human neuroblastoma cell line SH-SY5Y challenged with 6hydroxydopamine (6-OHDA) has been widely used as an in vitro model for PD, although
this cell line differentiates to dopaminergic neuron-like cells in response to low serum
and retinoic acid (RA) treatment. Aim: Here we evaluate morphological and biochemical
changes which occurs during the differentiation of SH-SY5Y cells and also demonstrate
several relevant applications of this in vitro model. Methods: Exponentially growing SHSY5Y cells were maintained with DMEM/F12 medium plus 10% of fetal bovine serum
(FBS). Differentiation was triggered by the combination of 10 μM RA plus 1% of FBS
during 4, 7 and 10 days in culture. Results: We found that SH-SY5Y cells differentiated
for 7 days show an increase immunocontent of several relevant neuronal markers (DAT,
TH, NSE, NeuN) with the concomitant decrease in non-differentiated cell marker
(nestin). Moreover, cells became two-fold more sensitive to 6-OHDA (but not to H2O2)
during the differentiation process, which could be explained by the increased DAT
immunocontent. Interestingly, differentiated cells have elevated levels of DJ-1 protein,
which is related with a juvenile Parkinsonism. Conclusions: Hence, our data support the
use of differentiated SH-SY5Y cells as an in vitro model for PD studies, because it has
morphological and neurochemical characteristics of dopaminergic neurons and also it
can be used not only to screen neuroprotective/neurotoxic compounds but also can be
manipulated genetically.
Support: MCT/CNPq Universal (476114/2008-0), INCT-TM (MCT/CNPq 573671/2008-7),
PRONEX/FAPERGS (1000274), PROPESQ/UFRGS and FINEP/IBN-Net (01060842-00).
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Synaptic contacts on dendritic spines of the posterodorsal medial amygdala of rats
Janaína Brusco¹,² ³, Alberto A. Rasia-Filho4, Ronald Petralia3, Bechara Kachar3, Jorge E.
Moreira1,2
¹Dept. of Cell and Molecular Biology and ²Dept. of Neuroscience and Behavior, School of
Medicine, University of São Paulo, Ribeirão Preto, SP, Brasil; 3National Institutes of
Health, Bethesda, MD, United States; 4Dept. of Physiological Sciences, Federal University
of Health Science, Porto Alegre - RG.
The posterodorsal nucleus of the medial amygdala (MePD) is implicated in sexual
behavior, and has receptors for estrogens and androgens. The number of dendritic
spines in the MePD is different between male and female rats along the estrus cycle The
aim of this work was to describe the ultrastructure of synaptic contacts on dendritic
spines in the MePD of rats. Morphological data were obtained with confocal microscopy
and 3D reconstruction of serial sections for transmission electron microcopy.
The dendritic spine density of adult male rats on the left MePD was (mean ± SD) 1.15 ±
0.67 spines/linear µm. Dendritic spines were classified as thin (53%), "mushroom-like"
(22.5%), stubby/wide (21.5%), ramified and filopodium-like (3%). Dendritic spines
forming two synaptic contacts, electrical synapses, axon protrusions and en passant
boutons along MePD axons are shown. Most of the synaptic contacts were excitatory
upon dendritic shafts, and 8% of synapses on dendritic spines were symmetric and
reactive to GABA. The morphological characterization of dendritic spines suggests high
plasticity in the MePD, because 56% of the spines in this region are thin, ramified and
filopodium-like. There were some descriptions of inhibitory terminals and multisynaptic
dendritic spines in several brain regions, but this is the first report of these contacts in
the MePD of adult rats. Founding: FAPESP, CNPq, NIH
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Lateralization of inhibitory synaptic contacts in the posterodorsal medial amygdala of
rats
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THYROID HORMONES MEDIATE NEURON-ASTROCYTE INTERACTIONS: ROLE OF
HEPARAN SULPHATE PROTEOGLYCANS
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The posterodorsal medial amygdala (MePD) is implicated in sexual behavior. There is a
difference of dendritic spine number between male and female rats along the cycle.
Electrophysiological data showed that the MePD is different on each brain hemisphere.
The aim of this work was to evaluate the sexual dimorphism and modifications caused
by the estrus cycle on the ultrastructure of MePD synaptic contacts. The right MePD of
proestrus females showed more inhibitory and fewer excitatory contacts than the left
hemisphere in the same animals and the right MePD of females in diestrus and estrus.
The total number of synaptic vesicles, clathrin-coated vesicles and vesicles in
priming/μm2 of pre-synaptic terminals was higher in the right MePD of diestrus,
proestrus, and estrus females than in the left MePD. Small electron dense-cored vesicles
(SEDV) were present in more terminals in the left than in right MePD of females in
diestrus, proestrus and estrus. The right MePD of males showed more terminals with
SEDV than the right hemisphere of females in diestrus and estrus; and the left MePD of
males had fewer terminals with SEDV than the left one in proestrus and estrus females.
The right MePD of females in all the phases of the estrus cycle would have higher
synaptic activity than the left MePD. By the results, monoamines would be more
present in the left MePD of females. This data would indicate compartmentalization of
function between the MePDs of both hemispheres in females and suggests that the
expression of synaptic genes for excitatory and inhibitory neurotransmission would be
modulated by sex hormones.
Sources of research support: FAPESP, CNPQ, FAEPA.
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Thyroid hormones (THs) are essential for a wide range of processes during mammalian
brain development, several of them mediated by astrocytes. In this work, we analyzed
the effect of astrocyte extracellular matrix as mediator of THs effects on neurons.
Astrocyte primary cultures, derived from cerebral cortex of newborn Swiss mice, were
treated for three days with 50 nM of T3 or T4. Progenitor cells derived from 14 days
embryonic cerebral cortex were cultured onto hormone-treated astrocyte monolayers.
To address glycosaminoglycans (GAGs) involvement, astrocyte cultures were
enzymatically digested with heparanase III 2 h prior to addition of progenitor cells. After
24 h of coculture, neuronal differentiation was analyzed by immunocytochemistry
against the neuronal marker, β-tubulin III, followed by morphometrical analysis. In
addition, real time PCR assays to a wide range of heparan sulphate proteoglycans
present in astrocyte cultures were performed. T3- and T4-treated astrocytes increased
neuronal population by 36% and 50%, respectively. In addition, THs-astrocyte treatment
enhanced neurite length (by 73%) and neuronal arborization (double enhancement in
the number of neurons with 2 and 3 neurites). Treatment of astrocyte monolayers with
heparanase completely inhibited these effects. The PCR showed increased expression of
syndecan 3, 4 and glypican 1 followed by decrease in the mRNA levels of syndecan 1,
glypican 3, 4 and 5. Our results show that cerebral cortex astrocytes treated by THs
increase neuronal differentiation and maturation through modulation of proteoglycans
components.
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EFFECTS OF MATERNAL NICOTINE EXPOSURE DURING LACTATION ON HYPOTHALAMIC
NEUROPEPTIDES EXPRESSION IN THE ADULT RAT
Cintia R. Pinheiro1, Viviane Younes-Rapozo1, Egberto G. Moura1, Alex C. Manhães, Ana
Paula Santos-Silva1, Elaine de Oliveira1, Patricia C. Lisboa1.
Department of Physiological Sciences, Roberto Alcantara Gomes Biology Institute, State
University of Rio de Janeiro, Rio de Janeiro, RJ.
Background: Maternal exposure to nicotine from the 2nd-16th day of lactation induces
hyperleptinemia in the pups. At adulthood, these animals present overweight,
hyperleptinemia and central leptin resistance. Aims: Evaluate the expression of proopiomelanocortin (POMC), cocaine and amphetamine-regulated transcript (CART),
neuropeptide Y (NPY), agouti-related peptide (AgRP) and orexins A/B in different
hypothalamic nuclei in order to better understand the mechanisms underlying the
obese phenotype observed in these animals at adulthood. Methods: Our experimental
design was approved by the Animal Care and Use Committee of the Biology Institute of
the UERJ (CEUA/015/2009). On the 2nd postnatal day (PN), wistar dams were
subcutaneously implanted with osmotic minipumps releasing nicotine (NIC 6mg/Kg/day) or saline for 14 days. Male offspring were killed at PN180;
immunohistochemistry and Western blot analysis were carried out. Significance was
assumed at the level of P<0.05. Results: At PN180, NIC offspring showed more intense
NPY staining in paraventricular nucleus (+21%) and increased number of POMC-positive
cells in arcuate (+33%) and paraventricular nuclei (+55%). NPY (+43%) and POMC
(+211%) protein content were also increased in total hypothalamus. However, the
number of CART-positive cells was reduced in the paraventricular nucleus (-25%). There
were no changes regarding orexins and AgRP. Conclusions: Our data indicate that
maternal exposure to nicotine induces changes in hypothalamic NPY and CART in the
adult progeny that are compatible with the central leptin resistance.
Support: CAPES, FAPERJ, CNPq.
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ENDOTHELIAL AND RADIAL GLIA CELLs INTERATION DURING CEREBRAL CORTEX
DEVELOPMENT
Francis D., Stipursky J. and Gomes FCA.
Laboratory of Cellular Neurobiology, Institute of Biomedical Sciences, Federal University
of Rio de Janeiro. joice@icb.ufrj.br
The blood-brain barrier (BBB) is the interface structure between central nervous system
(CNS) and the circulatory system, since it controls the homeostasis of the brain
parenchyma. In the early stages of embryonic development, endothelial cells (ECs)
invade the brain parenchyma by migrating over the cellular processes of the Radial Glia
cells (RG). Migrating ECs form vessels and acquires adhesion proteins specific to BBB.
Evidences suggest that the cytokine transforming growth factor beta 1 (TGFcontrols neuronal migration and RG phenotype in the developing cerebral cortex. Little
is known about the molecules that controls migration of ECs over RG cells, and BBB
formation and maintenance.
Objectives: Analyze the interaction of ECs and RG cells mediated by TGF-β1 on EC
migration and expression of BBB markers in vitro.
Methods: RG cells isolated from embryonic Swiss mice cerebral cortex were cocultivated with human umbilical vein endothelial cells (HUVEC), treated with TGF10ng/mL and analyzed by videomiscroscopy. RG cells were also treated with TGFTGFthen co-cultivated with ECs, and analyzed by immunocytochemistry to RG markers
(BLBP and Nestin), tight junction (ZO-1), and ECs marker (vWF).
Results: TGF-β1 induced great mobility and aggregation of ECs over RG cell layer. RG/ECs
co-culture treated with TGF-β1 presented a reduction of ZO-1 immunostaining intensity,
event that was reversed by SB431542.
Conclusion: Our results suggest that TGFthat reduction of ZO-1 might indicate that tight junction’s disistabilization might
facilitate ECs migration.
Support: CNPq, CAPES, Faperj, Ministério da Saúde.
Universidade Federal do Rio de Janeiro, Instituto de Ciências Biomédicas- UFRJ, Avenida
Brigadeiro Trompowski s/n. Centro de Ciências da Saúde, Laboratório de Neurobiologia
Celular
E-mail autor apresentador: dfrancisf@icb.ufrj.br
E-mail autor correspondente: joice@icb.ufrj.br
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Evidence of prion protein-stress inducible protein 1 interaction in the neurobiology of
tumor stem cells
Iglesia, R.P.; Departamento de Biologia Celular e do Desenvolvimento, Instituto de
Ciências Biomédicas, Universidade de São Paulo, Brasil;
Martins, V.R.; Centro Internacional de Pesquisa e Ensino, Hospital A.C. Camargo, São
Paulo, Brasil;
Santos, T.G.; Centro Internacional de Pesquisa e Ensino, Hospital A.C. Camargo, São
Paulo, Brasil;
Lopes, M.H.; Departamento de Biologia Celular e do Desenvolvimento, Instituto de
Ciências Biomédicas, Universidade de São Paulo, Brasil;
Glioblastomas (GBM) are highly lethal brain tumors, which contain a subpopulation of
GBM stem cells (GSC) able to promote radio and chemotherapy resistance, contributing
to treatment failure. Our group has showed that the interaction of prion protein (PrP C),
a cell surface glycoprotein, and stress inducible protein 1 (STI1), a co-chaperone protein,
is able to promote proliferation of GBM and recent data indicate that the blocking of the
PrPC-STI1 interaction may have therapeutic potential. Both PrP C and STI1 are highly
expressed in the CNS and when engaged these molecules participate of several neural
plasticity mechanisms, including the regulation of neural stem cells (NSC) proliferation
and self-renewal. Based on these findings, the main goal of this study is to evaluate the
role of PrPC-STI1 interaction in the biology of GSC. To address our aim, we cultured GBM
cell lines in the presence of EGF and EGF to form stem cell enriched-cell aggregates or
oncospheres. Herein, we demonstrated that both STI1 and PrP Care abundantly
expressed in GSC. Remarkably, in clonal density assay PrPC-STI1 interaction increased
the formation of oncospheres, indicating that this complex could plays a role in GSCs
self-renewal. Furthermore, BrdU incorporation assays showed that the GSCs
proliferation mediated by secreted STI1 depends on PrPC expression on cell surface,
since none effect was observed in PrPC-null cells. Finally, the elucidation of mechanisms
that orchestrate GSC proliferation is necessary to identify relevant targets for
therapeutic intervention and also new biomarkers for GBM.
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Enriched environment induces hippocampus cellular plasticity in type 1 diabetic rats
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Presenting and corresponding author:
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Studies have reported the involvement of glial cells in several neurodegenerative
disorders, including the neurocognitive decline associated with type 1 diabetes mellitus.
Enriched environment (EE), however, induces mechanisms of experience-dependent
plasticity especially in hippocampus, enhancing synapses, spine density, dendritic
branching and synaptophysin protein, besides promoting morphological changes in
astrocytes and microglia, improving cognitive functions. Thus, our objective was to
investigate the influence of the EE on the content of the presynaptic marker
synaptophysin, and the density and activation of the astrocytic and microglial cells in
hippocampus of diabetic rats. For this, male Wistar rats, 21 days old, were exposed to
the EE or maintained in standard housing (controls), both for 3 months. At adulthood,
controls and EE animals were randomly divided and half of them induced to diabetes by
streptozotocin. Synaptophysin expression was evaluated by immunohistochemistry in
brain sections, and density and activation of both GFAP+ astrocytes and Iba-1+ microglia
by immunofluorescence in the hilus of the DG in hippocampus. All the procedures were
approved by the Ethics Committee of Universidade Federal do Rio Grande do Sul
(18434/10). Our results showed that there was no significant difference in
synaptophysin immunoreactivity among the groups (p>0.05). Although the EE did not
modify the decrease of density and the major activation of astrocytes in diabetic
animals, it attenuated the injurious effect of hyperglycemia over microglial activation
(p<0.05). These glial cellular changes could be implicated in the prevention of the
cognitive decline in diabetic rats. Financial support: FAPERGS, CNPq and UFRGS.

T77
Effects of environmental enrichment on motor functions and muscle morphology
alterations in a cerebral palsy rodent model
Marília Rossato Marques,a,b,c, Felipe de Souza Stiggerb,d, Bruno Santos Campos
Gomesa,b,e, Ethiane Segabinazia,b,f, Francele Valente Piazzaa,b,g, Sílvia Barbosab,h, Matilde
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Presenting and corresponding author:
E-mail: mariliarm@yahoo.com.br
Cerebral palsy (CP) is characterized by disruption in the brain’s ability to adequately
control movement and posture and by changes in muscle fiber type and size. The
environmental enrichment (EE) is used in animals models of nervous system disorders
to promote motor and cognitive stimulation with a potential neuroprotective effect.
The aim of this study was to assess if the EE could prevent motor deficits and muscle
alterations in a CP rat model.
This study was approved by Ethical Committee at UFRGS (2008189). The model of CP
was induced in Wistar rats that were separated in: control (CT), EE group (lived in a
enriched environment), CP and CP/EE.
The motor function was evaluated at 29th days of life, using the horizontal ladder and
the suspended bar tests. The soleus muscles were included in resin and 1μm slices were
used to measure the mean soleus muscle fiber area (CSA; µm²).
Two-way ANOVA revealed, on motor tests, that CP/EE had a similar motor function to
CT (p>0,05) and EE group (p=0,05) and significantly better than CP (p<0,01). The
morphometric analysis revealed that CSA of CP and CP/EE group decreased when
compared to CT (p<0,01), however no differences were found comparing them (p>0,05).
Despite the EE was not be able to prevent fiber muscle decrease in CP, the motor
function deficits were diminished, showing be an effective early intervention to prevent
the increased disability found in CP.
Financial support: FAPERGS, CNPq and UFRGS.

T79
Maternal prolactin inhibition during late-lactation is associated with higher
neuropeptide Y (NPY) in arcuate nucleus and in paraventricular nucleus in progeny at
adulthood
Viviane Younes-Rapozo, Nayara Peixoto-Silva, Ligia de Albuquerque Maia, Alex Christian
Manhães, Egberto Gaspar de Moura, Elaine de Oliveira, Patricia Cristina Lisboa.
Corresponding author: Viviane Younes-Rapozo, vivirapozo@gmail.com;
Departamento de Ciências Fisiológicas / Instituto de Biologia Roberto Alcantara Gomes /
Universidade do Estado do Rio de Janeiro.
The interruption of lactation for a short period by pharmacological inhibition of
prolactin causes offspring’s malnutrition and hyperleptinemia at weaning and programs
for metabolic disorders such as higher adiposity, hyperleptinemia and central leptin
resistance at adulthood. Thus, to clarify the mechanisms underlying the phenotype
observed in this model of early weaning, we studied the expression of orexigenic NPY in
different hypothalamic nuclei. Lactating Wistar rats were treated with bromocriptine
(BRO, 1mg/2x/day) or saline on days 19, 20 and 21 of lactation (CEA/186/2007). Male
offspring were killed on 180 days-old (P180) by perfusion and immunohistochemistry
analysis were carried out to identify NPY fiber expression in the hypothalamic nucleus:
arcuate nucleus (ARC), paraventricular nucleus (PVN) and lateral hypothalamus (LH).
BRO offspring showed higher NPY staining in ARC and in PVN. NPY fiber quantification in
BRO offspring showed a significant increase in NPY density in the ARC (+1.43x; p<0,01)
and in PVN (+1.74x; p<0,001), while in LH showed no difference (p>0,05).
Our data indicate that precocious weaning by prolactin inhibition can program the
neuronal circuitry and cause a long-term effect on the expression of the neuropeptide
NPY in two hypothalamic nuclei involved with leptin action, that is coherent with the
obese phenotype of these animals.
Support: CAPES, FAPERJ, CNPq.
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Enriched environment prevents memory deficits but not revert hippocampus cellular
survival in type 1 diabetic rats
Francele Valente Piazzaa,b, Ethiane Segabinazib, Lígia Aline Centenaroa,b, Patrícia Severo
do Nascimentoa,b, Matilde Achavala,b ,Simone Marcuzzoa,b
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francele_valente@hotmail.com; ethianesega@gmail.com; lacentenaro@hotmail.com;
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Presenting and corresponding author:
E-mail: ethianesega@gmail.com
Type 1 diabetes mellitus has been associated with long-term complications in central
nervous system, causing memory deficits and decreasing hippocampal neurogenesis in
the dentate gyrus (DG), possibly related with higher glucocorticoid levels. Enriched
environmental (EE), however, provides social, sensory, cognitive and motor stimulation,
enhances hippocampal neurogenesis and dendritic branching in rodents, improving the
performance in learning and memory task. Thus, our objective was to investigate the
influence of EE on the memory deficits, corticosterone levels and cell survival in the
hippocampus of diabetic rats. For this, male Wistar rats, 21 days old, were exposed to
the EE or maintained in standard housing (controls), both for 3 months. At adulthood,
controls and EE animals were randomly divided and half of them induced to diabetes by
streptozotocin. Hippocampus-dependent spatial memory was evaluated in all groups in
the novel object-placement recognition task on 41th day after diabetes induction. Serum
corticosterone levels were measured in the end of the experiment and BrdU label cells
were detected by immunohistochemistry after 30 days of administration. All the
procedures were approved by the Ethics Committee of Universidade Federal do Rio
Grande do Sul (18434/10). Our results showed that EE was able to prevent/delay the
development of memory deficits caused by diabetes (p<0.05), decreased the serum
level of corticosterone (p<0.05), but did not revert the decrease of cell survival in
chronic diabetic rats. Then, another neurobiological mechanism beyond cellular survival
could be related to the cognitive benefit induced by EE. Financial support: FAPERGS,
CNPq and UFRGS.

T80
PI3K/Akt pathway regulates mitosis of neural progenitors during retinal development

Ornelas, I.M., Silva, T.M., Fragel-Madeira, L., Ventura A.L.M. Departamento de
Neurobiologia, Universidade Federal Fluminense, Niterói / RJ.
PI3K/Akt is an important pathway implicated in the cell proliferation and survival.
Studies performed in mice showed that PI3K participates in the development of the
retina, acting in the generation of neurons in early stages and survival of differentiated
neurons. The aim of this work was to investigate the participation of the PI3K/Akt signal
pathway in mitosis of developing retinal progenitors.Immunofluorescence assays was
performed and revealed the presence of phosphorylated Akt and 4E-B1 in cells with
mitotic profiles labeled for phosphorylated histone H3 (p-H3), both in retinas of 8-dayold chick embryo and cultures of retinal cells. Blockade of PI3K activity with LY 2940002
(LY) in retinal explants arrested cells at the M-phase, indicated by a significant increase
in the number of cells labeled for pH3 in the outermost tier of the retina. No cell death
could be detected at this region as any double labeled cells to pH3 and cleaved caspase3 could be observed. Retinal explants treated with LY for 24 h also showed a decrease in
the expression of phospho-Akt, phospho-GSK-3 and the hyperphosphorylated form of
4E-BP1, evaluated by western blot. Although no change in the expression of cyclin B1
was detected, a significant decrease of CDK1 expression was noticed after 24 h of LY
treatment both in retinal explants and monolayer cultures. Our results suggest that
PI3K/Akt is an active pathway during proliferation of retinal progenitors and its activity
appears to be required for proper CDK1 expression levels and mitosis completion of
these cells.Supported by: CNPq, CAPES, FAPERJ, Proppi-UFF.

T81
Activation of P2X7 receptors inhibits the proliferation of late developing retinal
progenitors in culture.
Silva, T.M., Ornelas, I.M., Anccasi, R.M., Ventura, A.L.M., Neurobiology Department,
Fluminense Federal University, Niterói, RJ.
ATP induces the proliferation of glial progenitors at early periods of the chick embryo
retina development through activation of P2Y1 receptors (Intl. J. Devl. Neurosci., 20:2127, 2002). Here, we investigated the effect of P2X7 receptor activation and GSK3
phosphorylation on ATP-induced proliferation of glial progenitors in culture.
Immunocytochemistry, immunoblot and incorporation of [3H]-thymidine experiments
were performed in retinal cultures obtained from 7-day-old chick embryos cultivated for
2 days.
While an increase in [3H]-thymidine incorporation of ~162% was observed when retinal
cultures were treated for 24 h with 0.2 mM ADP, cultured cells labeled for glia antigen
2M6 expressed immunoreactivity for P2X7 receptors. Addition of increasing
concentrations of the selective P2X7 agonist Bz-ATP completely inhibited the
proliferative effect of ADP in the cultures, an effect that was not related to the death of
retinal progenitors since no decrease in pre-incorporated [3H]-thymidine was observed
in Bz-ATP-treated cultures. Western blotting assays revealed that Bz-ATP induced an
increase in GSK-3 phosphorylation in the cultures that was time-dependent. After 5 min,
an increase of 272% of control levels of phospho-GSK3 was observed. Treatment of
cultures with 10 mM LiCl or 50 µM ARA 014418, two inhibitors of GSK3, completely
blocked the proliferative effect induced by ADP. These data suggest that activation of
P2X7 receptors inhibits the proliferation of retinal glial progenitors in culture.
Involvement of P2X7-mediated phosphorylation of GSK-3 is also suggested.
Financial support: FAPERJ, CNPq, CAPES, Proppi-UFF.
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PRELIMINARY STUDIES OF CELL VIABILITY AND OXIDATIVE STRESS AFTER TREATMENT
WITH NICOTINE OR VARENICLINE ON NEURONAL HIPPOCAMPAL PRIMARY CULTURES
Raphael Trindade dos Santos, Universidade Federal do Estado do Rio de Janeiro UNIRIO/ Universidade do Estado do Rio de Janeiro - UERJ, raphael_rts@yahoo.com.br
Viviane Younes Rapozo, Universidade do Estado do Rio de Janeiro UERJvivirapozo@gmail.com
Cláudio Carneiro Filgueiras, Universidade do Estado do Rio de Janeiro - UERJ,
ccfilg@yahoo.com.br
Yael Abreu-Villaça, Universidade do Estado do Rio de Janeiro - UERJ,
yael_a_v@yahoo.com.br
Alex Christian Manhães, Universidade do Estado do Rio de Janeiro - UERJ,
ac_manhaes@yahoo.com.br
Background: Nicotine is the main psychoactive substance present in cigarretes. Despite
its deleterious effects, some positive effects in neuron cell cultures have been shown. It
is believed that nicotine neuroprotective effect is associated with activation of nicotinic
acetylcholine receptors (nAChR) in the brain. Varenicline is an agonist/ parcial agonist of
nAChR family and may have some neuroprotective properties.
Aims: Ascertain the neuroprotective role of nicotine and varenicline on primary
neuronal hippocampal cultures.
Methods: Swiss mice pups 1-3 days postpartum had their hippocampus dissecated. The
tissue was dissociated, enriched, centrifugated and the cells where plated on 24 wells
coverslips and cultured in Neurobasal medium supplemented with B-27 and glutamine.
Cultures were maintained at 37°C in a humidified atmosphere of 5% CO2. At ten days
the cells were treated with nicotine (1uM), varenicline (1 uM) or H2O. 24h after
treatment MTT and TBARS assays were accomplished.
Results: Nicotine and varenicline show an increased cell viability (CV) when cells were
plated at a density of 1,0 x 106 cells/well, this result was accompanied with a reduction
of lipid peroxidation (LP) relative to control. However when cells were plated at a
density of 3,6 x 103 cells/well, nicotine presented a decreased CV when compared to
control and varenicline. These results match with LP since nicotine shows the highest
levels of lipid peroxidation at this density.
Conclusion: Our results show that nicotine can increase or decrease CV and LP.
Varenicline didn’t decrease CV at any time and didn’t promote higher levels of LP either.
Ethical approval and funding support: This work was approved by IBRAG ethical
committe (CEUA/006/2012) and receive funding from CNPq, CAPES, FAPERJ and SR-2UERJ.
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ANALYSIS OF THE LIPID COMPOSITION OF THE ADULT MURINE BRAIN CEREBROSPINAL
FLUID
Marília Kimie Shimabukuro1, Thaís Fernandes1, Geórgia Correa Atella2, Claudia M.C.
Batista1, Valéria de Mello-Coelho1.
1
Laboratório de Imunofisiologia, Instituto de Ciências Biomédicas, Centro de Ciencias da
Saude, Universidade Federal do Rio de Janeiro/UFRJ, 2Laboratório de Bioquímica de
Lipídeos, Instituto de Bioquímica médica, UFRJ. E-mail: fernandes.thaisb@gmail.com;
Corresponding author: coelhova@histo.ufrj.br.
Cerebrospinal fluid (CSF) circulates through the brain ventricules filling the subaracnoid
space and the spinal cord. CSF has been described to be a part of the adult neurogenic
niche of the SVZ and it contains factors that can regulate adult neurogenesis in this
region. Recently, it was found that SVZ cells accumulate lipids with age. However,
whether this accumulation is related to alterations in the CSF is unknown. In this study,
our objective was to standardize a methodology to collect CSF from young and aged
mice in order to analyze their lipid composition. For this, adult male Balb/C mice were
anesthetized, subcutaneous tissues were separated and the dura mater was perforated
with a glass capillary until reaching CSF. It was possible to successfully collect close to
5µl of CSF per mice. Samples were kept at -20ºC until extraction of lipids. The CSF lipid
composition was analyzed through thin layer cromatography (TLC) for neutral lipids. TLC
revealed bands corresponding to fractions of cholesterol and undetermined lipids. Once
this CSF collection methodology has been standardized we now aim to compare young
and aged mice CSF lipid composition. Financial support: CNPq, Brazil. Ethical approval
protocol number for animal experimentation by UFRJ/CEUA: DAHEICB072. The authors
declare no conflict of interest.

T84
Role of TGF-β1 on Radial Glia Cells differentiation: regulation of FoxG1 and ErbB2
expression.
Authors: Souza, L.; Stipursky, J. e Gomes, FCA.
The Radial Glia (RG) cells are important progenitors of the developing cerebral cortex
(Cc).Evidence shows that TGF-β1 induces astrocyte differentiation from RG cells in vitro
and also that this event is predominant on Dorsal region of the Cc in vivo. During central
nervous system (CNS) development, it undergoes a patterning process, by differential
expression of several molecules like transcription factors such as FoxG1, and the
Neuregulin receptor, ErbB2, that are direct inducers of RG undifferentiated phenotype.
The objective of this work is to analyze the role of TGF-β1 on FoxG1 and ErbB2
expression in different regions of Cc in vivo and in vitro. Methods: We performed in
utero intraventricular injections of TGF-β1 or control solution in the lateral ventricles of
14 gestational days mice embryos (E14). Lateral and Dorsal regions of injected Cc tissue
samples were processed by Western blotting. Cultures of isolated RG cells, from E14
mice Lateral or Dorsal Cc, were maintained for 4 days in the presence of TGF-β1.RG cells
cultures were analyzed by immunocytochemistry. Results: Treatment with TGF-β1
decreased the levels of ErbB2 on the Dorsal and Lateral Cc, and increased the levels of
FoxG1, mainly on the Lateral region in vivo. TGF-β1 were also able to increase the
nuclear translocation, of FoxG1 on RG cells from the Dorsal region of the Cc.
Conclusions: Our data suggests that TGF-β1 is possibly a modulator of cortical
patterning, since it controls differently the expression of molecules in RG cells in distinct
regions of Cc in vivo and in vitro. Support: FAPERJ,CNPQ,CAPES, Ministério da saúde
Brasil.
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HEPATOTOXIC (hCCP – MICROCYSTIN) AS WELL AS NON-HEPATOTOXIC
CYANOPEPTIDES (n-hCCP) INFLUENCE NESTIN AND GFAP INTERMEDIATE FILAMENT
ORGANIZATION IN ASTROCYTE
Anja Bubik1,2, Robert Frangež3, Tamara T Lah1 and Bojan Sedmak1,2
1
Department of Genetic Toxicology and Cancer Biology, National Institute of Biology,
Večna pot 111, SI-1001 Ljubljana, Slovenia
2
Environmental Protection College, Trg mladosti 2, SI-3320 Velenje, Slovenia
3
Institute of Physiology, Pharmacology and Toxicology, Veterinary Faculty, University of
Ljubljana, Gerbičeva 60, SI-1000 Ljubljana, Slovenia
Microcystins (MC), the best known cyclic cyanopeptides (h-CCP), are toxic to various
organs and cells of different origin (1). In vivo experiments have already demonstrated
that MC can inflict damages also to brain cells (2). Nevertheless; it is still unclear if they
are actually able to pass the blood brain barrier.
Astrocytes are the most abundant cells of the central nervous system with diverse
functions. They possess tissue specific intermediate filament proteins (IF) nestin and
glial fibrillary acidic protein (GFAP) that together with other cytoskeletal elements
provide structural organization of the cells, affecting their motility and intercellular
communication.
Cyanobacteria can produce various cyclic cyanopeptides (CCPs); possessing peptidase
and protein phosphatase activity that can induce cytotoxic, cytolytic and cytostatic
effects (3). We have studied the effects of selected CCPs on two human brain cell lines
in vitro: normal human astrocytes (NHA) and glioblastoma cells (U87). In our study three
representatives of the two main groups of n-hCCPs: the depsipeptide planktopeptin
BL1125 and the ureido-linkage possessing anabaenopeptins B and F were used. Their
influence on cell morphology was compared with the effects of MC-LR.
We found that all CCPs influenced the morphology of both cell lines and significantly
altered the specific reorganization of IF. The effects of MC-LR were already visible at
lower concentrations and were mainly expressed as an aggregation and collapse of IF in
contrast to n-hCCP that caused typical changes in cell morphology. We hypothesize that
these effects are presumably a consequence of CCP influence on cell signaling pathways.
(1) Šuput D. (2011). Effects of Microcystins, Cyanobacterial Toxins, on Mammalian Cells
and Organs. Acta Chim. Slov. 58: 708-716.
(2) Filipič M., Žegura B., Sedmak B., Horvat-Žnidaršic I., Milutinovič A. and Šuput D.
(2007). Subchronic Exposure of Rats to Sublethal Dose of Microcystin-YR Induces DNA
Damage in Multiple Organs. Radiology and Oncology 41(1): 15-22.
(3) Bubik A., Sedmak B., Novinec M., Lenarcic B. and Lah T. T. (2008). Cytotoxic and
Peptidase Inhibitory Activities of Selected Non-hepatotoxic Cyclic Peptides from
Cyanobacteria. Biol Chem 389(10): 1339-46.
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U – PLANT CELL BIOLOGY
U1
MORPHOLOGICAL CHARACTERIZATION OF Mimosa caesalpiniifolia Benth. SEED BY
CYTOCHEMICAL METHODS

U2
MORPHOLOGICAL ANALYSIS OF Mimosa hostilis Benth SEEDS BY CYTOCHEMICAL
METHODS.

Rômulo Mesquita Franco, Luciana de Vasconcelos Rebouças, Renan da Silva Santos,
Maria Izabel Gallão. romulo_japao@hotmail.com UFC, Universidade Federal do Ceará,
Departamento de Biologia/Laboratório de Biologia Celular Vegetal

Renan da Silva Santos, Deborah Alani de Oliveira, Maria Izabel Gallão. UFC, Universidade
Federal do Ceará, Departamento de Biologia/Laboratório de Biologia Celular Vegetal,
Bloco 906, Campus do Pici, CEP: 60451-760, Fortaleza/CE. renanbiologiaufc@gmail.com.
(85)33669804
The jurema-preta (Mimosa hostilis Benth) is a leguminous tree distributed in a wide
range in Caatinga. The present study had the objective to color and, consequently,
localizes macromolecules and cellular structures of this plant seeds. The seeds
presented the following average dimensions: 4.22 mm of length; 3.1 mm of width; 0.9
of thickness. The seeds were transversely cut and immersed in Karnovsky fixative during
24 hours. After that the material was dehydrated through an increasing ethanol series,
then it was immersed on a solution of Leica Historesin be sectioned on a microtome in 5
m sections. The sections obtained were stained appropriately and observed under a
microscope for analysis. For the identification of positive cytoplasmic proteins was used
Xylidine Ponceau pH 2.5. Toluidine Blue pH 4.0 identified regions of negative character,
such as the nucleus and the cell wall, which allowed the characterization of a prismatic
form of the cotyledon cells. It also revealed in the tegument a presence of palisade cells
and sclerenchyma with thick lignified walls. Under polarized light a few starch granules
were observed. Free hand cuts were immersed in Sudan III, for lipids detection, leading
to an orange color. The main reserve compounds in jurema preta seeds were lipid and
protein.
Agência de fomento: CNPq

Popularly known as sabiá, Mimosa caesalpiniifolia Benth. occurs naturally from
Maranhão to Minas Gerais. It is used as an ornamental plant and also in popular
medicine to treat bronchitis and wounds washing. In order to analyze the morphological
characteristics of sabiá seed, and to evaluate its composition, the seeds were sectioned
transversely and fixed in Karnovsky for 24 hours. Subsequently the samples were
dehydrated in an increasing ethanol series and later included in Historesin Leica.
Histological sections were subjected to toluidine blue pH 4 which stained the cell walls
due to the presence of pectin, while the Xilydine Ponceau pH 2.5 showed the presence
of proteic globules in the cytoplasm of cotyledon cells. The lipids were observed by
Sudan III, after hand free sections, resulting in an orange color. Seeds presented an
outside coat color varying from light brown to brown, a pleurogram in a horseshoe
shape. The seed shape varied from oblong and obovoid to orbicular, with 5.1 to 5.9 mm
long by 4.4 to 6.3 mm wide and 1.3 to 1.8 mm thick. As reserve compounds to support
the growth of embryo during germination, the seeds sabia contain proteins, lipids and a
few starch granules.
Agência de fomento: CNPq

U3
MORPHOLOGICAL ANALYSIS OF Bauhinia foficata, Lin SEEDS
Aryelli Magalhães Maciel¹, Gabriela Rodrigues Farias¹, Gleicyanne Vieira da Costa¹, Maria
Izabel Gallão²
¹Aluno do Curso de Ciências Biológicas/UFC, ²Departamento de Biologia/UFC
UFC Universidade Federal do Ceará, Departamento de Biologia/Laboratório de Biologia
Celular Vegetal Email: aryelli.magmac@yahoo.com
Mororó (Bauhinia fornicata) belongs to the Leguminoseae family; its seeds have an
average size of 5.13 cm wide, 9.54 cm long and 2.27 cm thick. The objective of this study
was to characterize the reserve compounds of the B. forficata Linn. seeds by
cytochemical analysis. The seeds were cut transversely and fixed in Karnovsky solution
for 24 hours, followed by dehydration in an increasing battery of ethanol and embedded
in historesin (Leica). The 6μm cuts were obtained and submitted to the following
staining: Toluidine Blue (TB) pH 4.0 for anion radicals; Xylidine Ponceau (XP) pH 2.5 for
radical cationic and subjected to PAS reaction (Periodic Acid Schiff) for neutral
polysaccharides. Staining with AT showed a thick seed coat, presence of sclereids and
palisade layer. Cotyledon cell walls are thin, being in this region colored purple due to
the greater availability of pectin. Inside the cells, numerous protein bodies were
highlighted by XP. On the other side, the PAS reaction was not observed for the globular
structures within the cells. The seed has a polysaccharide-rich endosperm, intensely
stained in magenta by the PAS. This polymer can be a galactomannan, which is present
in many Leguminosae. Thus, mororó seeds presented as main reserves proteins and
polysaccharides that will serve as a source of energy and materials for the development
of the embryo.
Agência de fomento: CNPq

U4
OBSERVATION OF SEED LIPIDS FROM NORTHEASTERN SEMI ARID NATIVE SPECIES
THROUGH THE NILE RED
José de Brito Neto1, Assuero Silva Meira2, Bruno Marques Soares2, Maria Izabel Gallão1
UFC, Universidade Federal do Ceará, 1Departamento de Biologia/Laboratório de Biologia
Celular Vegetal, (85) 3366-9804, Bloco 906, Campus do Pici, CEP: 60451-760,
Fortaleza/CE; 2Departamento de Fisiologia e Farmacologia, Rua Coronel Nunes de Mello,
1127, Rodolfo Teófilo, CEP: 60431-970 - Fortaleza, CE, Caixa Postal: 3157,
neto.vieira38@gmail.com
The caatinga has extensive degraded areas, many of them incur in some ways, at risk of
desertification. There is a lack of basic information about the morphology and
germination of native species in semi-arid. This absence of information blocks the
employment of technology and adequate management for the exploration and
preservation of native northeastern ecosystems. To increase knowledge about the
native species of this biome, the aim of this work was to study the seeds reserve
compounds of four species using confocal microscopy. The seeds of mororo,
catingueira, sabia and jurema preta were sectioned transversely and fixed in Karnovsky
for 24 hours. Subsequently the samples were dehydrated in an increasing battery of
ethanol and later included in Leica Historesin. The cuts of 6 microns were obtained in a
semi-automatic microtome were stained with Nile Red (500 mg / mL) in acetone.
Fluorescence confocal images of stained seeds tissues were acquired using a Zeiss
inverted microscope (Model LSM 710). An excitation filter at 625 to 637 nm and an
emission at 514 nm were used to detect Nile Red fluorescence. Nile Red was used as
fluorochrome that has high specificity for binding oil droplets in seeds tissue. In all
species studied oil droplets were observed within cotiledonares cells stained with Nile
Red. Subsequently autofluorescence of protein globules will be studied in cotyledonary
cells. In the leguminous generally lipids and carbohydrates are used as source of energy
and carbon during germination and post-germinating events.
Agência de fomento: CNPq
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MORPHOLOGICA ANALYSIS OF Caesalpinia pyramidalis Tul SEEDS
Pâmela Clemente de Meneses Silva¹, Stelamaris de Oliveira Paula¹, Maria Izabel Gallão²,
UFC, Universidade Federal do Ceará, Departamento de Biologia/Laboratório de Biologia
Celular Vegetal, Bloco 906, Campus do Pici, CEP: 60451-760, Fortaleza/CE, Brasil.
1.Estudante do curso de Ciências Biológicas, 2.Laboratório de Biologia Celular
Vegetal/Departamento de Biologia/UFC. Email: pamelacmenezes@yahoo.com
In this study were used seeds of Caesalpinia pyramidalis Tul, family Leguminosae,
subfamily Caesalpinoideae, popularly known as catingueira. The seeds presented an
average size of 11.93 mm in length, 9.01 mm wide and 1.65 mm thick. For microscopic
analysis the seeds were transversely cut and fixed with a Karnovsky solution for 24
hours. After this period, the fixed material was dehydrated in increasing ethyl alcohol
series, subsequently included in Historesin Leica. The sections obtained were submitted
to the following staining: toluidine blue (TB) pH 4.0, used to identify anionic radicals;
Xylidine Ponceau (XP) pH 2.5 used for visualization of cytoplasmic proteins and the
polarized light for starch. Free hand cuts were immersed in Sudan III, for lipids
detection, leading to an orange color. The tegument consists of a layer of palisade cells
and sclereids. In the cotyledon cells were observed a green area, possibly a result of
phenolics staining. Cotyledon cells were intensely stained with XP, revealing the
presence of protein globules. Sudan revealed the presence of lipids in the cotyledon
cells; and starch was also observed under polarized light. The catingueira seed has
protein, lipid and starch as reverve materials. We suggest that the presence of phenolic
compounds in the cotyledon is a defensive strategy of the species.
Agência de fomento: CNPq
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Light microscopy as a tool to investigate pretreatment effect on sugarcane
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The rice is one of the most cultivated cereal in the world. In Santa Catarina State is more
cultivated is the Epagri 108 cultivar. On the other hand, the rate of UV-B radiation has
increased worldwide, mainly due to climate change, particularly in southern Brazil. Thus,
this study aims to analyze the effects of UVB radiation on the ultrastructural
organization of the leaf blade of Oryza sativa. The seeds were distributed in two plastic
trays with water and cotton, and placed to germinate in pre-camera photo cropping
period of 14 hours and 23 º C. Plants were exposed to photosynthetically active
radiation (PAR) at 76 µmol photons m−2 s−1 and PAR + UVBR at 1.6 W m −2 for 2 h per day
during 30 days of cultivation, and the control was cultivated in natural environmental.
For observation under the scanning (SEM) and transmission electron microscope (TEM),
samples approximately 5 mm in length were fixed with 2.5 % glutaraldehyde in 0.1 M
sodium cacodylate buffer plus 0.2 M sucrose. In SEM the leaf showed trichomes,
intercostal regions with the siliceous cell and papillae. After 30 days exposed to PAR +
UVBR were observed some changes in cell morphology and chloroplast structure. In
TEM the chloroplast the control and PAR-treated showed a thylakoids per granum. Small
plastoglobules are dispersed in chloroplasts and also observed mitochondria near
chloroplasts. When the plants were subjected to PAR + UVBR disorganization of
thylakoid membrane system with significant changes and increase plastoglobuli volume
was observed.
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Lignocellulosic biomass of plant cell wall has been recognized as a promising source of
sugars for second generation of bioethanol. Sugarcane tissue is mainly composed of
sucrose-storing parenchyma cells and vascular bundles, composed by vessels elements
and a large number of fibers. In this work, we quantified the distribution of vascular
bundles in sugarcane internodal tissue by stereomicroscopy. In addition, the effect of
termochemical pretreatment and/ or cellulase hydrolysis on vascular bundles cell walls
was evaluated in deconvolved confocal microscopy images. While 63% of vascular
bundles were found in rind region, the pith region concentrated 9%. Twenty eight
percent was observed in the intermediate region. Estimative of occupied area per
region showed that vascular bundles accounted for 41%, 35%, and 24% of rind,
intermediate region and pith, respectively. Confocal images showed that lignin was
more concentrated in cell corner and compound middle lamella. Spectral analysis
showed that rind concentrates almost 3-fold more lignin than pith. In the quantitative
measurement we observed in untreated samples that average cell wall thickness of
vessels and thin-walled parenchyma cells is similar, while the thickness of thick-walled
fibers is larger in rind. Cell wall thickness in pith vessel, parenchyma and fibers was more
susceptible to the termochemical treatment followed by cellulase hydrolysis On the
other hand, the perimeter in fibers and vessels either after termochemical or
termochemicalfollowed by hydrolysis is more evident in rind than pith region. Our data
point to the feasibility of relative quantification by light microscopy of plant tissue
anatomical features and the effectiveness of pretreatment on plant-based biomass.
Supported by: Inmetro, CENPES, CNPq.

The medicinal plants have an important role in the development of new sources of
therapeutic treatment. The Plantago major, popularly known as tansagem, is native
from Europe and distributed throughout southern Brazil and commonly used to
inflammation treatment. Medicinal plants, in general, synthesize toxic substances,
which serve to defend against infections, insects and herbivores; however, they can also
have negative effects on humans who consume them. An assessment of the mutagenic
and cytotoxic potential of traditional plant-derived medicines is necessary to ensure
their relatively safe use. In this sense, the aim of this assignment was to evaluate the
cytotoxic and mutagenic potential of the P. major’s leaves ethanolic extract using the
N123 and XV185-14c Saccharomyces cerevisiae strains. The strains in exponential phase
of growth were treated with growing doses of P. major in YPD medium or PBS, buffered
saline, for 18 h with shaking at 30 °C. The P. major ethanolic extract was cytotoxic to
both strains at concentrations up to 4 mg/ml. In N123 strain, which detect forward
mutation, the P. major ethanolic was mutagenic at concentrations up to 2 mg/ml.
While, in XV185-14c strain the P. major ethanolic extract was not able to induce
mutagenic effect in any loci, his1-7, lys1-1, hom3-10. These preliminary results indicated
that the P. major ethanolic extract has cytotoxic and mutagenic effects in the growth
conditions and treatments used; however, more studies should be performed to
confirm these effects. Financial support: Department of Biology and Pharmacy – UNISC.
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The Artocarpus heterophyllus Lam, commonly known as jackfruit, belongs to the
Moraceae family. It is an evergreen tree, with a height between 8 and 20 meters,
adapted to climates ranging from the equatorial to subtropical, and whose fruit, known
as jaca or jackfruit, is syncarpic containing 100-500 seeds. The objective of this study
was to characterize the compounds of the seed reserve of A. heterophyllus Lam. by
histochemical analysis. The seeds were cut transversely and fixed in Karnovsky solution
for 24 hours. Subsequently the samples were dehydrated in an increasing battery of
ethanol and later included in Historesin Leica. The 6 μm cuts were obtained in a semiautomatic microtome, the sections obtained were submitted to the following staining:
the toluidine blue (TB) pH 4.0 for anionic radicals; Xylidine Ponceau (XP) pH 2.5 for
cationic radicals and PAS reaction (Periodic-Acid-Schiff) to neutral polysaccharides.
Cotyledon cell walls are thin, which is evidenced by the reaction of the pectin with the
TB dye. The reaction with P.A.S. showed that the endosperm is rich in grains of a
polysaccharide, highly stained in magenta. Using polarizing lens, it was possible to
discover that the polysaccharide is starch due to the characteristic polarization
observed. The staining of the cytoplasm of the cells with the XP dye also emphasizes the
presence of starch grains by the their non-staining. Therefore, the starch in the
endosperm of jackfruit seeds is the main energy source of the embryo.
Agência de fomento: CNPq

The aim of this study was to evaluate morphological change due to an electrolyzed
water treatment in the processes of post-harvest conservation of mangoes. The
solutions of electrolyzed water contained 0, 75, 150, 225 and 300 mg L-1 active free
chlorine, totaling 0, 25, 50, 75 and 100 percent of concentration. The solution was
obtained in an ACE WATER, model Wafer 80, ATS Agro Technical Supplies. After the
applications the mangoes were washed with potable water and were placed into plastic
boxes for storage. The fruits were stored for 26 days. For 0, 7, 14, 18 days the storage
was at 11 ± 2°C, followed by a storage at ambient temperature for 22 and 26 days. After
each storage period a sample of 20 fruits were withdrawn for analysis. The samples
were fixed in Karnovsky for 24 hours. Subsequently the samples were dehydrated in an
increasing battery of ethanol and later included in Historesin Leica. The cuts of 6 μm
were obtained in semi-automatic microtome, the sections obtained were submitted to
the following staining: Toluidine Blue in pH 4.0 and Ruthenium Red (0.1%), these dyes
bind to carboxyl groups of pectin, and also submitted to the PAS (Periodic Acid Shiff)
reaction for neutral polysaccharides. No differences were observed between
treatments, except for the samples stored for 26 days, which Red Ruthenium presented
lower color intensity, possibly due to alterations in the pectin-dye. Pectin analyses must
be carried out using these samples for future conclusions.
Agência de fomento: INCT Frutos Tropicais/CNPq
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Peach palm (Bactris gasipaes Kunth, Arecacea) is an Amazon native palm cultivated for
fruit and heart-of-palm production. The development of Somatic Embryogenesis (SE)
protocol enables the large-scale production of selected plants. Temporary Immersion
System (TIS) are often relevant for in vitro scaling-up regeneration protocols and also
opens possibilities to semi-automate some culture stages. The objective of this study
was to compare four types of culture system during the multiplication of peach palm
somatic embryos (CSE). In the first type it was inoculated 0.4 g of CSE in each Petri dish
containing multiplication culture medium (MS + Morel and Wetmore vitamins + sucrose
3% + glutamine 500 mg/L + Picloram 10 μM); in the second and third type of TIS (RITA ®
and adapted BIT), it was inoculate 1.0g of CSE in the multiplication medium; and in the
last type it was inoculated 1.0g of CSE in the multiplication medium in permanent
immersion in an orbital shaker (PI). The cultures ware kept in the dark and after six
weeks the final wet mass weigth (FMW) was evaluated. CSE inoculate in RITA ® showed
the highest rate of multiplication compared to adapted BIT® (2.498 g) and Petri dishes
(2.494 g) with an average of 7.839 g of FMW. The PI had the highest FMW (13.525 g),
but that mass was more associated with hypertrophy of somatic embryos, and not the
multiplication of these, thus keeping the RITA® as a better culture system for CSE
multiplication.
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The development of a Somatic Embryogenesis (SE) protocol might be useful for in vitro
conservation and clonal propagation of peach palm (Bactris gasipaes Kunth), a
Neotropical palm species. The objective of this study was to compare tree types of
culture system (CS) in the maturation and conversion of clusters of peach palm somatic
embryos (CSE). For the maturation, 0.2 g of CSE was inoculated in each Petri dish and in
two CS based in Temporary Immersion System (TIS) (RITA® and adapted BIT) containing
maturation culture medium (MS + Morel and Wetmore + sucrose 3% + glutamine 500
mg/L) with absiscic acid (0 and 5 µM) for two weeks. In the conversion phase the
cultures were inoculated in Petri dishes containing MS medium or MS + 20 μM 2-iP and
0.5 μM ANA for four weeks, followed by MS for more four weeks. After eight weeks the
cultures were evaluated final wet mass weigth (FMW) and the number of greening
somatic embryos (GSE) as a sign of conversion process. In maturation phase the TIS
showed a significant oxidation, compromising the conversion phase. The combination of
MS + ABA 5 µM maturation medium and MS + 20 μM 2-iP and 0.5 μM ANA conversion
medium in Petri dishes showed 48 GSE and 3,68 g of FMW. The combination of MS +
ABA 5 μM maturation medium and the MS conversion medium in Petri dishes showed
the highest number of GSE (105) and the highest FMW (5.05 g) per Petri dish.
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Cladophora sp., a species predominantly found in the Lagoa Rodrigo de Freitas, and Ulva
lactuca, a species predominantly found on the shores of the lagoon (Praia Lebon) were
studied to evaluate the effect of different salinities on cell morphology and
histochemistry. Three salinities were tested: 15, 25 and 37 practical salinity units (psu).
For histochemistry analysis, the samples were fixed in 2.5% paraformaldehyde in 0.1M
phosphate buffer, dehydrated in increasing series of ethanol, and infiltrated with
HistoResin. Five-µm sections were stained with Periodic Acid-Schiff (PAS), Coomassie
Brilliant Blue (CBB) and Toluidine Blue (TB-O). The samples also were observed under
confocal microscopy. Using TB-O, a metachromatic reaction was observed in both U.
lactuca and Cladophora for all three salinity treatments. A collapsed cytoplasm and
vacuoles were observed in U. lactuca treated with 5 and 15 psu. When submitted to
CBB, the chloroplasts of U. lactuca and Cladophora treated with 5 and 15 psu were
disrupted. These chloroplasts showed a reduction in autofluorescence when observed
under confocal microscopy. The samples stained with PAS exhibited a reaction in the
cell wall, indicating the presence of cellulosic compounds, and in the cytoplasm, many
starch grains were observed. Plants treated with 5 and 15 psu had reduced starch
grains, but plants treated with 37 psu showed no negative effects on morphology.

The in vitro effects of UVBR were investigated in apical segments of Hypnea
musciformis. The plants were cultivated and exposed to photosynthetically active
radiation (PAR) at 80 μmol photons m−2 s−1 and PAR + UVBR at 1.6 W m−2 at 3 h per day
for 7 days. The plants were processed for light, confocal and transmission microscopy.
After exposure to UVBR for 3 h per day during a 7-day period, the plants were observed
to undergo some ultrastructural changes, including an increase in the thickness of the
cell wall of the first cortical cells, reduced intracellular spaces, changes in the cell
contour, destruction of chloroplast internal organization, and increase of rough
endoplasmic reticula. Toluidine Blue reaction showed metachromatic granulations in
vacuole, and Periodic Acid Schiff stain showed a decrease in the number of floridean
starch grains. When observed under confocal microscopy, the control of H. musciformis
showed cortical cells with a large quantity of chloroplasts and high autofluorescence
intensity. On the other hand, plants exposed to PAR + UVBR showed changes in
chloroplast morphology and reduction of autofluorescence intensity, indicating that the
treatment affects chloroplast functionality. Overall, these results lead to the conclusion
that both ultrastructural damage and observable changes in metabolism occurred in H.
musciformis after only 3 h of daily UVB exposure over a 7-day experimental period.
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Brazilian pine (Araucaria angustifolia) belongs to the Araucariaceae family, which is
distributed in the southern hemisphere. Polyembryony is a common reproductive
strategy in conifers in which multiple zygotic embryos are formed during early seed
development. Morphological organization and cellular characterization of these
embryos were investigated. Histochemical reaction was performed with acetocarmine
and Evans Blue, Coomassie Brilliant Blue (CBB), Toluidine Blue (TB-O), and Periodic AcidSchiff (PAS). Confocal laser scanning microscopy was used with DAPI and propidium
iodide for nucleus analysis. The formation of three pro-embryos from a single seed was
observed. Morphological organization of pro-embryos was characterized by means of
apical-basal bipolarity. Three different cell types were recognized: cap, embryonic and
suspensor. In the apical region, the arrangement of the cap cells originates a triangular
morphology. The cap central cells are elongated with a narrow base and wide apex. Side
cells are shorter, with wide base and narrow apex, and the nuclei are compressed and
small. Vesicles are present in the cytoplasm in both apex and side cap cells. The
embryonic cells are smallest as compared to the other cell types. They are polyhedral,
with large and central nucleus, showing active chromatin (visible phases of mitosis),
with small vacuoles in the cytoplasm. In the basal region of embryo, suspensor cells are
elongated and parallel, intercalated with smaller rounded cells. The cell wall is thick, and
the cells, seldom nucleated, present cytoplasmic protein and vacuoles.
This research was supported by FAPESC and CNPq.
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The genus Gracilaria, a red macroalgae of the family Gracilariaceae (Rhodophyta), is
extensively used in industry for its production of secondary metabolites. However, such
marine organisms are directly exposed to the gradual increase in the discharge of heavy
metals and other pollutants into the environment. Therefore, we investigated the in
vitro effect of lead in different concentrations on G. domingensis, focusing on changes in
cellular architecture, ultrastructure and cytochemistry. The samples were collected in
Ponta das Canas Beach (Florianópolis, Santa Catarina, Brazil) and were cultivated in 500ml Erlenmeyer flasks at 0 (control), 5.0 and 10 ppm of heavy metal during 7 days. After
7 days in culture, the treated plants showed cellular changes and changes in organelles.
After Periodic Acid-Schiff staining, control plants exhibited a strong reaction in the cell
wall and mucilage layer, indicating the presence of cellulosic compounds and neutral
polysaccharides. When observed under confocal microscopy, the exposed plants
showed reduction of autofluorescence. The chloroplasts of the cortical and subcortical
cells also showed visible changes in ultrastructural organization with irregular
morphology. The number of plastoglobuli increased in the chloroplasts. Also, the
presence of lamellar bodies and large electron-dense dots in the cytoplasm, as well as
increased vacuole volume, could be observed. It can be concluded that lead negatively
affects the cell organization of G. domingensis.
This research was supported by Capes, FAPESC and CNPQ
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The red seaweed Pterocladiella capillacea occurs along the southeastern and southern
Brazilian coast, and it is an excellent source of agar. However, the increase in the
environmental deposition of heavy metals in these areas poses a threat to the survival
of this alga. Therefore, in this study, we conducted a comparative analysis of the
responses of P. capillacea to different concentrations of cadmium (Cd), focusing on
changes in morphology and cytochemistry. Samples were collected at Armação Beach
(Florianópolis, Santa Catarina, Brazil) and cultivated in 500-ml Erlenmeyer flasks at
concentrations of 0 (control), 2.5, 5.0 and 10 µM of cadmium (n=4) during 7 days. The
samples were fixed in 2.5% paraformaldehyde in 0.1M phosphate buffer, dehydrated in
increasing series of ethanol aqueous solutions and infiltrated with HistoResin. The
sections were stained with Periodic Acid-Schiff (PAS), Coomassie Brilliant Blue (CBB) and
Toluidine Blue (TB-O). After 7 days in culture, P. capillacea showed changes in growth
rates, and such morphological responses as necrosis and depigmentation. When stained
with TB-O, the cell wall showed metachromatic reaction. This reaction was more intense
in treatments with 5.0 and 10 µM. CBB indicated a large quantity of organelles rich in
protein material in the first cell layers. With PAS staining, positive reaction in the cell
wall was observed, indicating the presence of cellulose and a high density of starch
grains in the cytoplasm. Cd-treated plants exhibited a reduction of these grains and
changes in cell morphology.

DNA methylation is an epigenetic regulatory mechanism of gene expression which can
be associated with developmental phases and the in vitro morphogenetic competence
in plants. In the present study the global levels of DNA methylation during A. sellowiana
somatic embryogenesis (SE) induction were analyzed by high performance liquid
chromatography-mass spectrometry (HPLC/MS/MS). Zygotic embryos of 101X458 and
85 accessions were submitted to three different treatments: Pulse 200 µM 2,4-D/0 µM
AzaC (Control); Pulse 200 µM 2,4-D/50 µM AzaC; Pulse 100 µM AzaC/50 µM AzaC.
Samples were collected after 10, 20 and 30 days in culture for DNA extraction and
nucleic acids digestion. In the 101X458 accession the HPLC/MS/MS analysis indicated an
increased methylation in the control treatment cultures (34.7%, 40.9% and 44.3%) and a
decreasing in 100 µM AzaC/50 µM AzaC treatment (36.8%, 28.8% and 20.8%).
Otherwise, pulse 200 µM 2,4-D/50 µM AzaC treatment showed a decrease in
methylation levels between 10 and 20 days, followed by an increase after 30 days
(39.5%, 36.2% and 41.6%). For the 85 accession the levels found for the control were
22.6%, 35.2% and 41%, for pulse 200 µM 2,4-D/50 µM AzaC treatment 29.9%, 38 9%
and 42.6%, and in response to the treatment with only AzaC 37.6%, 24.7% and 21.5%.
The results for both accessions indicate that methylation levels play a key role in the A.
sellowiana SE induction, whereas treatments that indicated SE induction presented an
increase in DNA methylation and those with no somatic embryos induction and 2,4-D
absence a decrease.
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Temporary immersion systems (TIS), which involve flooding of plant tissue at regular
time intervals are often used for scaling-up or improving in vitro micropropagation
protocols and also offer the possibility of automating some culture stages. In this study,
it was evaluated the levels of endogenous free polyamines (PAs) and their possible
effects in the nodule cluster cultures (NC) morphogenetic route associated with the use
of temporary immersion bioreactors. PAs quantification was carried out for samples
submitted to three different in vitro culture systems: TIS-twin-flasks (TIS-TF), TIS-RITA®
and permanent immersion system (PIS), determined from three samples of 200 mg
fresh matter each treatment. Free PAs were derived by dansyl chloride and identiﬁed by
high performance liquid chromatography. TIS-TF showed the highest levels of putrescine
(Put) (84.34 µg/g) followed by TIS-RITA® with 48.34 µg/g. The levels of spermine (Spm)
were significantly different when comparing PIS (0.64 µg/g) to TIS-TF and TIS-RITA® (0.12
and 0.10 µg µg/g, respectively). The levels of spermidine (Spd) ranged similarly to those
found for Spm; the PIS showing the highest levels (1.14 µg/g) when compared to TIS-TF
and TIS-RITA® (0.64 and 0.69 µg/g), respectively. The largest concentration of
meristematic sectors in TIS-TF compared to TIS-RITA® may be related to the higher
concentration of Put in the first one. On the other hand, the highest concentration of
Spd and Spm in PIS may indicate a correlation with the lower rate of new structures
formation in the PIS, since the values found for these PAs were about two times higher.
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Cedrela fissilis is a valuable Atlantic Forest timber tree that produces highly valuable
terpenes of industrial and medicinal importance. Although in vitro callus culture could
enable the production of such compounds of economic interest without the need of
exploiting plant resources in loco, little information about callus cell organization and
biochemistry is available in the literature. Thus, the aim of this study was to investigate
the organization at cell level of C. fissilis callus. Callus cultures were grown during 8
weeks on MS medium containing either sucrose, glucose or fructose (118 mM), together
with glutamine (0 or 2.73 mM) and Phytagel 0.2% (w/V), at 25  2ºC, under 16-h
photoperiod. Calluses raised in different culture conditions were processed for light
microscopy (LM) analysis following these steps: fixation, dehydration, infiltration in
HistoResin, sectioning and staining. LM analysis showed cells containing large vacuoles
and concentric cell arrangements that characterize the first stages of organ formation.
PAS staining reacted with neutral cell wall polysaccharides and with starch grains in the
cytoplasm. TB-O staining had a weak metachromatic reaction with cell walls, indicating
that acid polysaccharides occur in low quantity in the callus cells. CBB staining reacted
with the cytoplasm proteins, organelles and with a few protein grains. This work showed
that LM analysis is a useful tool to study callus cell organization and differentiation,
providing support to researches concerning to secondary metabolites production.
Funding support: CAPES
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It has been proposed that in somatic embryogenesis (SE), the dedifferentiation of target
cells and the embryogenic competence acquisition are modulated by DNA methylation
and plant growth regulators, such as 2,4-D. This study aimed to evaluate
histomorphology features of Acca sellowiana somatic embryos obtained from SE
induction treatments using the DNA methylation inhibitor 5-Azacitidine (AzaC). Zygotic
embryos of 101X458 and 85 accessions were submitted to three SE induction
treatments: Pulse 200 µM 2,4-D/0 µM AzaC (control); Pulse 200 µM 2,4-D/50 µM AzaC;
Pulse 100 µM AzaC/50 µM AzaC. Samples obtained after 10, 20 and 30 days in culture
were collected, fixed in glutaraldehyde (2.5%), infiltrated using Leica® solution and
oriented in plastic molds. Sections of 5-7 µm were obtained and then stained with
toluidine blue. After 10 days in culture, for both accessions tested, it was observed the
presence of some structures similar to pro-embryos in response to control treatment. At
20 days, it was observed the presence of globular somatic embryos in the epidermic
surface of the explants in response to the control treatment and pulse 200 µM 2,4-D/50
µM AzaC. However, it was observed a higher cellular proliferative rate, with the
appearance of abundant somatic embryos in response to the Pulse 200 µM 2,4-D/50 µM
AzaC treatment, especially at 30 days of cultive. Pulse 100 µM AzaC/50 µM AzaC
treatment showed different distribution pattern, indicating no SE induction. These
results indicate that 2,4-D associated with AzaC in specific doses contributes to SE
induction and development.

The methylation inhibitor 5-Azacytidine (AzaC) leads to a rapid fall, dose and time
dependent, in the DNA methyltransferase activity, and can interfere in hypomethylated
DNA synthesis. The present work aimed to study the AzaC effects on the conversion of
Acca sellowiana somatic embryos from different somatic embryogenesis (SE) induction
treatments. Zygotic embryos of 101X458 and 85 accessions were submitted to two
treatments: Pulse 200 µM 2,4-D/0 µM AzaC (control); and Pulse 200 µM 2,4-D/50 µM
AzaC. After 50 days in culture, somatic embryos from the two induction treatments
tested were submitted to conversion into Petri dishes containing 25 ml of LPm culture
medium supplemented with Morel vitamins, sucrose (30 g.L -1), 6-benzylaminopurine
(0.5 µM), gibberellic acid (1.0 µM) and activated charcoal (1.5 g.L-1). The experimental
unit consisted of five Petri dishes containing 35 embryos, arranged in three blocks and
the percentages of complete plantlets were recorded at 30 days of cultive. Conversion
rates of 35% and 30.2% were observed for accessions 101X458 and 85, respectively, in
response to control treatment. Somatic embryos resulting from treatment with pulse
200 µM 2,4-D/50 µM AzaC showed lower somatic embryos conversion rates when
compared to control treatment (16.6% and 8.9%, respectively). These results indicate
that even though AzaC acts positively on the SE induction, it appears to exert a
dysregulatory effect on the conversion phase. The conversion step still appears to be a
limiting factor for the establishment of a complete protocol for A. sellowiana
micropropagation based on SE.
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The species Laurencia catarinensis is a low occurrence in the Brazilian coast, occurring in
moderately-exposed, intertidal rocky area subtropical sea. Plants small, greenish,
cushion-like and fleshy. The in vitro effects of UVBR were investigated in apical
segments of L. catarinensis. The plants were cultivated and exposed to
photosynthetically active radiation (PAR) at 60 μmol photons m−2 s−1 and PAR + UVBR at
1.6 W m−2 at 3 h per day for 7 days. The plants were processed to light and transmission
microscope. After exposure to UVBR for 3 h per day during a 7-day period, the L.
catarinensis were observed some changes on morphology and ultrastructure. Toluidine
Blue reaction showed the cell wall thickness in the first cortical cells, reduced
intracellular spaces and a disorganization of cells. With Periodic Acid Schiff stained
showed that the number of floridean starch grains was not change. When observed by
transmission electron microscope, the cortical cells control samples showed is compact
and filled by some organelles. Small mitochondria were present in association with the
chloroplasts. The chloroplasts assumed the typical internal organization of the red algae
with unstacked, evenly spaced thylakoids. The cell wall showed a granular aspect. After
exposure to PAR + UVBR the chloroplast thylakoids were disrupted and mitochondria
appeared with irregular, disrupted morphology. These results lead to the conclusion
that both ultrastructural damage and observable changes in metabolism occurred in L.
catarinensis after only 3 h of daily UVB exposure over a 7-d experimental period.
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Porphyra acanthophora var. brasiliensis was exposed to photosynthetically active
radiation (PAR) and PAR+UVBR treatments to determine changes in cell organization.
-2 -1
Specifically, plants were exposed to PAR at 60 µmol photons m s and PAR + UVBR at
−2
1.6 Wm for 3 hours per day during 21 days of in vitro cultivation. Control samples
were collected directly in the field, and all samples were observed under confocal laser
scanning and transmission electron microscopy. The vegetative cells showed single
stellate chloroplast with different organization of the arms between ambient and PAR
samples, whereas thylakoid organization was not significantly modified. In plants
exposed to PAR+UVBR, the chloroplast showed a significant reduction in the number
and shape of arms. Thylakoids were disrupted, and an increase in the number of
plastoglobuli was noticed. In addition, mitochondria appeared with irregular, disrupted
morphology compared to control and PAR samples. The vegetative cells exposed to PAR
+ UVBR after Periodic Acid-Schiff reaction revealed a decrease in the density of floridean
starch grains when compared PAR. As a defense mechanism against UVB irradiation, the
vegetative cells of plants produce a large quantity of spores, decreasing the surface of
the thallus with loss of biomass and degradation of the plants. In summary, this study
demonstrates that P. acanthophora var. brasiliensis activates distinct protective
mechanisms against natural radiation, PAR and PAR+UVBR.
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Aluminum (Al) constitutes approximately 7% of the soil and its solubility increases under
acidic conditions, resulting in Al3+, which is toxic to all living cells. In plants, Al toxicity
inhibits root elongation and uptake of water and nutrients, reducing grain productivity.
Therefore, Al toxicity constitutes a major factor limiting crop production, since acid soils
occur in nearly 50% of arable lands in the world. However, some plants have evolved
mechanisms to detoxify Al, both externally and internally. Rice is a good model for
studying Al resistance since it is considered one of the most Al-tolerant species among
cereal crops. OsASR5 (ABA, Stress and Ripening) is an up-regulated gene in response to
Al treatment in Al-tolerant cultivars of rice. In this study, the expression pattern of the
OsASR5 gene promoter in different tissues of transgenic rice plants was analyzed. Rice
calli were transformed by Agrobacterium tumefaciens with the pHGWFS7_ASR5 vector,
which had the OsASR5 promoter region (of 2 kb) fused with the beta-glucuronidase
(GUS) reporter gene. GUS staining was carried out in various organs throughout plant
development. GUS activity was detected in trichomes, root cap (mainly in root border
cells), root central cylinder (in the phloem), root endodermis, but not epidermis, and
tissues that suffered mechanical damage. The expression pattern of OsASR5 gene is in
agreement with its involvement in Al tolerance, since the root apex is the most Alsensitive part of plants and root endodermis is a selective barrier that prevents toxic
substances from entering in the vascular system.

Superoxide dismutase isoenzymes (SOD) play a key role reducing oxidative damage
caused by reactive oxygen species (ROS), which is generated in plant cells by respiration
and photosynthesis processes as well as by biotic and abiotic stresses. SOD isoenzymes
are located in different cell compartments where ROS are being generated: manganese
SOD (MnSOD) in mitochondria; iron SOD (FeSOD) in chloroplast; cupper/zinc SOD
(Cu/ZnSOD) in chloroplast and cytosol. Oscillations in ROS levels affect differently each
organelle and therefore the levels of its isoenzyme. Exogenous agents that increase SOD
levels in situ are beneficial to plants due to ROS reduction and increase of oxidative
defenses. Manganese-desferrioxamine B complex (MnDFB) is a SOD mimetic and
therefore it could be tested as an enhancer of oxidative defenses. The aim of this work
was to assess the effect of MnDFB on SOD activity in Glycine max plants. Two monthold soybean plants were treated with MnDFB at three different concentrations: 2, 4 e 8
μM. Enzymatic activity was analyzed in non-denaturating poliacrylamide gels 12% by
nitroblue tetrazolium fotorreduction reaction and semi-quantitative comparison of band
intensity by ImageJ software. MnDFB treatments in different concentrations increased
the MnSOD and FeSOD and kept constant the Cu/ZnSOD activity, compared to controls.
The increment of MnSOD and FeSOD seems to be highly beneficial to control ROS
production in mitochondria and chloroplasts, respectively. Our results suggest that
MnDFB complex increases SOD activity in specific cell compartments, suggesting its
potential as an antioxidant enhancer defense in soybean.
Key words: manganese desferrioxamine-B; superoxide dismutase; soybean.
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Gracilaria domingensis (Kützing) Sonder ex Dickie is widely distributed along the
Brazilian coastline with significant economic importance for its agar production.
However, growing urbanization has led to increased contamination, including heavy
metals. Particularly, high concentrations of copper (Cu) can cause harmful effects to
algae. Therefore, this study aimed to evaluate the effects of copper on the morphology,
ultrastructure and cell organization of G. domingensis. Apical segments were cultivated
with copper concentrations of 5 and 10 ppm during 7 days. The samples were
processed for light, confocal, scanning and electron microscopy. After exposure to Cu,
the algae showed depigmentation and a decrease in the amount of branches. Light
microscopy revealed cellular disorganization, an increase in cell wall thickness and lower
density of starch grains. Confocal analysis revealed changes in the morphology of the
chloroplast and a drastic reduction in autofluorescence. Scanning electron microscopy
showed changes in the cell surface and mucilage covering the thallus. Transmission
electron microscopy revealed changes in cell contour, and the chloroplast was disrupted
and disintegrated. It can be concluded that copper is extremely harmful to the
morphology, ultrastructure and the cell organization of G. domingensis, indicating that
steps should be taken to reduce the deposition of this heavy metal in the marine
environment.
This research was supported by Capes, FAPESC and CNPQ-PIBIC.
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The spore Palisada flagelifera develops two opposing protruberance: a rhizoid a form,
while the other will result in an apical cell from which the frond upright originates.
Tetrasporophytic seedling of P.flagelifera was exposed to photosynthetically active
radiation (PAR) and PAR+UVBR treatments to determine changes in cell organization.
The seedling were exposed to photosynthetically active radiation (PAR) at 60
μmol photons m−2 s−1 and PAR + UVBR at 1.6 W m−2 at 3 h per day for 7 days of in vitro
cultivation. The material was processed for cytochemical analysis: Toluidine Blue (TB-O),
Periodic acid-Schiff (PAS) and Coomassie Brilliant Blue (CBB) and transmission electron
microscope (TEM). When stained with TB-O treated seedlings showed cell wall thickness
and with metachromatic reaction, indicating the presence of acidic polysaccharides. PAS
staining showed a reduction in the number of floridean starch grains of treated
seedlings. When submitted with CBB a positive reaction in the nuclei and protein
material of the peripheral cytoplasm, was observed. When observed by TEM, the
control seedlings showed numerous chloroplasts associated with small mitochondria.
The central region of the cytoplasm is filled with small vacuoles. After exposure to PAR +
UVBR the cell wall surrounding the initial spore and cell wall between the daughter cells
become thicker and was composed of loose microfibrils. The cytoplasm becomes highly
vacuolated and the chloroplast thylakoids were disrupted. In this experiment, the
results show that UVB exposure interferes with the cellular organization of seedlings of
P. flagelifera.
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Bowdichia virgilioides Kunth (Fabaceae) popularly known as "sucupira", is used by
regional folk medicine as a treatment for gout, inflammation and autoimmune diseases.
However, few scientific studies report their biological activity, especially with regard to
the immune system. The aim of this study was to evaluate in vivo the action of aqueous
extract of the stem bark of B. virgilioides (EABv) on the thymus. Male C57BL6 mice (4-5
weeks) were treated by oral route for 7 days with EABv (License Number 010095/200967). Histological examination revealed that after EABv treatment the mice showed a
change in the thymic architecture, reflected in the significantly reduction on organ
weight and total thymocyte numbers. The flow cytometry analysis showed that
reduction in the thymocytes numbers occurred in double-positive thymocyte and singlepositive thymocyte. Immunofluorescence revealed that treatment with EABv was able
to induce a deposition of the laminin and fibronectin in the thymus. However,
cytometric analysis showed that EABv was not able to influence the expression of VLA-5
and VLA-6 on the surface of thymocytes. Additionally, thymocyte adhesion to laminin
was diminished in the EABv-treated animals, being this reduction in both immature and
matures cells. Thymocyte migration using transwell chambers revealed that EABv
reduced thymocytes migration driven by laminin and that this decline occurred mainly
in CD4+CD8+ cells.These results show that the EABv induces a modulation on immune
system by the alteration in the thymus weight, reduction in the total thymocyte
numbers, enhance ECM deposition and interferer in the thymocytes migration.
Financial Support: CNPq, CAPES.

In all organisms, most biological processes are activated by signal transduction
pathways. In these ways, the most important process of regulation occurs through
reversible phosphorylations of proteins made by protein kinases and phosphatases. In
plants, PP2C protein family best known is ABI1, which act in negative feedback control
of the ABA signaling pathway. The ABI1 catalytic domain PP2C signaling pathways
would be involved in important gain or loss functions in plants: phospholylation
signaling, seed maturation, embryos germination. It is also evident in many
gymnosperms species as yellow-cedar and western white pine, but not yet has been
studied in Brazilian pine as A. angustifolia. Our previous results revealed that
embryogenic cultures of A. angustifolia with different capabilities somatic embryos, ABA
hormone added showed a slight difference in the levels of ABI1 (PP2C) gene expression.
For the best understanding of this regulation process on ABI1 gene expression, we
performed analyzes of PP2C gene sequences with available EST of A. angustifolia,
generating a complete PP2C sequence of the gene and promoter, by genome walker for
upstream 5’ promoter region and 3’ RACE to downstream region. Furthermore, the
PP2C family proteins can be activated in response to abiotic stress under cold
temperature. Currently we are performing complementary analysis of ABI1 gene (PP2C)
stress profiles in response to embryos cell at cold temperature for qRT-PCR expression
analysis.
Financial Support: Petrobrás, FAPESP, CNPQ
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Arsenic (As) toxicity interferes with biochemical and physiological processes, modifying
anatomical structures in roots and leaves. A better understanding of these modifications
may contribute to reveal the real mechanism behind plant tolerance to As. We believe
that plant anatomy can be an important tool to assess possible damages caused by toxic
levels of As in plants. Plants of water hyacinth (Eichhornia crassipes (Mart.) Solms)
grown in Clark’s nutrient solution were exposed to 0 and 7 µM As for three days and
then root and leaf samples were taken, stained with toluidine blue and observed under
optical microscope Injuries were observed only in the apical region of the leaves, where
toxic visual symptoms were also evident. No structural damage was observed in the
roots. In the apical region of the leaves it was observed plasmolysis of the epidermal
cells and in cells of the palisade parenchyma and spongy mesophyll. In this case, due to
the lower resistance of the cell wall, cell collapsed. At the median region of the leaves
and roots no damage caused by plant exposure to As was observed. Water hyacinth
plants exhibited high tolerance to the concentration of As used in this experiment and,
after further field studies, may be used as phytoremediator of aquatic environments
contaminated with As.
Financial support: CNPq, FAPEMIG
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The Azospirillum genus is involved in the promotion of secondary roots and plant
growth by phytohormones production and other metabolic compounds involved in the
plant defense. The aim of this work is to investigate the influence of Azospirillum
brasilense FP2 in development of maize seedlings of two varieties in relation to the
number of secondary roots, main root length and weight, leaf length and weight and to
identify differential proteins involved in the plant-bacteria interaction. Seeds of Zea
mays var. DKB240 and P30F53 were germinated in test tubes containing 14 mL of Plant
Medium kept in the dark for three days in germination chamber. Then, the seedlings
were inoculated with 105 CFU of A. brasilense FP2 strain for 30 min, at 30 °C and 120
rpm. The bacterial counts were taken 1, 4, 7, 10 days after inoculation in three biological
repetitions. The collected plants were evaluated at each time in relation to the above
traits. The samples were stored at ultra-freezer at -80 °C for protein extraction and
subsequent proteomic analysis. Results obtained to var. DKB240 did not show significant
differences among the evaluated traits. However, small variations were observed
among repetitions suggesting that this maize variety has a significant natural variability.
By other hand, preliminary analysis performed with P30F53 var. suggests that there are
differences in the response to inoculation when compared to DKB240. Root protein
extraction protocol and IEF and SDS-PAGE conditions were optimized for subsequent
proteomic analysis. The authors have declared no conflict of interest.
Keywords: Plant-Bacteria Interaction; Azospirillum brasilense; Zea mays; Proteomics
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The orchids are endangered worldwide in their natural habitats because of extrativism
and destruction of the ecosystem they are inserted. C. tigrina is specie native from Brazil
endemic to the Atlantic Forest have high economic importance of the ornamental plant
industry, which is in a clear expansion. This shows the need of suitable methods for
massal propagation, like those associated to biotechnologies linked to
micropropagation. The in vitro morphogenesis in orchids is associated to the induction
and development of Protocorm Like Bodies (PLB) and the aim of the present work was
evaluated morpho-hystological features of C. tigrina during this morphogenetic route.
The PLBs were originated from leaf explants, and the culture media were based on MS
salts modified with half macronutrients and micronutrients and supplemented with
different concentrations of sucrose and Gibberellic Acid. Samples were fixed in 2,5%
glutaraldehyde in phosphate buffer 0,1 M pH 7,2 and dehydrated in gradual ethanol
series, infiltrated in hidroxietilmetacrilate, and sectioned with microtome and stained
toluidine blue. The microscopic observation revealed the presence of PLB with apical
meristem and leaf primordial consisting of tunic (protoderm) and body. In more
advanced developmental stages, PLBs showed cell tissues with large nuclei and high
mitotic activity. PLB showed leaf primordia with vascularization, stomata and crystals
inside of the parenchyma cells. Thus it was possible to deepen on the morphogenetic
process occurring during the in vitro development of C. tigrina in order to assist the
protocol of micropropagation of this valuable orchid species.
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Lettuce plants (Lactuca sativa L. cv Hanson) were exposed to different arsenic (As) toxic
levels aiming to induce the oxidative stress and evaluate the role of nitric oxide (NO),
given as SNP, as an attenuating agent of this stress condition. Plants were treated with
50 µM of As, with or without SNP 100 µM, added to the nutrient solution in 4, 12 and 24
hours. The concentration of hydrogen peroxide (H2O2), superoxide anion (O2-) and
melonaldeído (MDA), the enzymatic activities of catalase (CAT), superoxide dismutase
(SOD), peroxidase (POX), ascorbate peroxidase (APX), glutathione reductase (GR) and
glutathione peroxidase (GPX) were measured. The increase in As concentration
detected in leaves were followed by a significant increase in H2O2 and MDA
concentrations. However, the presence of SPN promoted reduction in the concentration
of these oxidative agents. The enzymatic activities in the plants exposed to As were
increased which indicates an active participation of these enzymes as part of the
strategy to reduce the oxidative stress induced by the metalloid. In the plants exposed
to As and SNP, theses activities were reduced, possibly related to the NO direct action in
the scavenging of the generated toxic metabolites. When given as an exogenous form,
the NO acted directly in the scavenging of the toxic metabolites generated in response
to As exposure. Therefore, it was observed that NO, given as SNP, attenuate As-induced
toxicity in lettuce leaves. Financial Support: Fapemig
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Effects of different cytokinins on cell proliferation of Rollinia mucosa (Jacq.) Baill. for
secondary metabolites production

U36
Cytotoxicity study of Norantea brasiliensis methanol extracts using brine shrimp
lethality test
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Rollinia mucosa, popularly known in Brazil as biribá, is a fruit tree of the family
Annonaceae that produces a range of secondary metabolites of medicinal interest.
Among the techniques of plant tissue culture, callus culture represent a system of in
vitro cell proliferation, used for production of bioactive substances. This study
investigated the use of cytokinins, growth regulators widely used to stimulate cell
division and proliferation, in order to produce friable callus, that are easily dissociated
on liquid media. Leaf and hypocotyl from seedlings germinated in vivo were used as
explants, inoculated in MS or WPM culture media containing the phytoregulator
Picloram (2 or 10µM) combined with 0.2 or 1µM of cytokinins BAP, KIN or TDZ. Cultures
were maintained at 26±2°C in the dark, with monthly subcultures. The production of cell
biomass was evaluated after 90 days of cultivation. In all treatments, the cultivation of
hypocotyls resulted in higher percentage of callus formation. The association with TDZ
produced highly proliferative friable callus. Given the success achieved, the protocol will
be used to establish new cultures in order to produce extracts and phytochemical
characterization. The authors thank to FAPERJ, CNPq and CAPES for financial support.
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Norantea brasiliensis is a neotropical native species,found from northeast to southern
of Brazil, mainly in coastal sandy plains (restingas).In folk medicine, it is used as tea
against heart diseases. Phytochemical studies revealed the presence of analgesic, antiinflammatory, antitumor,trypanocidal and DNA protective activities. This study aimed to
evaluate the phytochemical aspects and toxicity of extracts of N.brasiliensis obtained
from in vivo and in vitro conditions. The study has been conducted to evaluate methanol
extracts obtained from leaves and stems of field-grown plants and shoots and roots of in
vitro propagated plants, established on B5 medium.Qualitative phytochemicals analyses
were performed to determine the presence of compounds related to the most
important chemical classes (alkaloids, flavonoids, phenols, tannins and saponins).To
evaluate toxicity of the extracts, it was used brine shrimp (Artemia salina), lethality test.
Brine shrimp eggs were placed in seawater and incubated at 26±2°C under illumination.
Eggs were hatched within 24-48h providing a large number of larvae (nauplii) which
were transferred into vials containing different concentrations (0,1-2,0mg.mL-1) of
extracts in 5 ml of seawater.Controls were prepared in vials containing only seawater,
and the number of survivors was counted 24 h later. The lethal concentration 50% (LC50
value) at 95% confidence intervals was determined using the program IBM SPSS-60. The
experiments were carried out in triplicate and were repeated twice..The extracts
showed low toxicity with LC50 values between 0.96 and 1.7 mg.mL-1, can be used in
medicinal studies.Extracts obtained from in vivo and in vitro plants revealed the
presence of secondary metabolites belonging to different chemical classes.
Financial support: FAPERJ, CNPq, CAPES.

U37
Effects of ultraviolet-B radiation in cell organization during the initial development of
Nemalion helminhoides (Velley in With.) Batters (Nemaliales, Rhodophyta)

U38
Role of the Golgi Apparatus in Storage of Secondary Metabolites in Red Alga Laurencia
dendroidea.
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Scientific studies have shown that the deleterious effect of exposure to radiation UV-B
on macro-algae, but few studies have addressed the impact of this radiation on spore
germination and development of juvenile stages. The aim of this work was to analyze
the effects of UV-B radiation on the initial development of Nemalion helminthoides.
For this, carpospores of N. helminthoides, were cultivated in laboratory over 12 days
and separated into two groups: the control group, only displayed to photosynthetic
active radiation (PAR); the treated group, displayed to both PAR and UV-B. Specimens of
both groups were evaluated every three days.
The carpospores of the control group showed increasing cellular proliferation and
accumulation of reserve substances as well as intense ramification in the last observed
stages between 9 and 12 days of development. Moreover, the chloroplasts presented a
typical globular pyrenoid, profusely traversed by thylakoid membranes.
Sporelings of the treated group showed intracellular damages such as pyrenoids
disruption, organization loss of chloroplasts, changes in the cristae mitochondriales, and
increasing atrophy of the Golgi bodies. Additionally, there were changes in development
patterns such as loss of polarity in the first divisions of carpospores and abnormal stem
ramification.
The quantification of autofluorescence data coincided with the ultrastructural changes
observed in the chloroplasts of cells exposed to UV-B, clearly showing the harmful effect
of this radiation to the photosynthetic apparatus, synthesis and accumulation of reserve
substances, as the floridean starch grains, plastoglobuli and pyrenoids. Furthermore, the
radiation changed the development pattern of sporelings.

U39

Rio

de

Janeiro.

²e-mail:

BACKGROUND: The algae Laurencia dendroidea produces halogenated terpenes with
anti-herbivores and antifouling activities. They are mainly found within the organelle
“corps en cerise” (CC) and also in vesicles near CC, chloroplasts and cell membrane.
However, the processes involved in the formation of these vesicles are not known.
AIM: The aim of this study is to avail the role of the Golgi apparatus in the secondary
metabolites storage within their storage vesicles in spores of L. dendroidea.
METHODS: The samples were collected at Búzios (Rio de Janeiro, Brazil). Sporulation
was induced with light stress. To avail the role of Golgi apparatus in metabolites storage,
the spores were treated with Brefeldine (BFA -5 mg/mL). For the sub-cellular localization
of secondary metabolites, a specific cytochemical test to label terpenes was performed.
RESULTS: At control sample, active Golgi apparatus were seen and the secondary
metabolites were mainly found in electron-dense vesicles associated to chloroplasts and
to cell membrane. Spores treated with BFA presented membrane profiles, some forming
myelin figures. The Golgi apparatus and the storage vesicles were not seen.
CONCLUSION: Secondary metabolites storage in L. dendroidea depends on the Golgi
apparatus activity. Once chloroplasts were previously suggested as the primary site of
terpenes synthesis, the association between chloroplasts and vesicles may be essential
to the metabolites transport through their membranes. We suggest that the CC is
formed by the fusion of these vesicles, resulting in a specialized vacuole on terpenes
storage.
FUNDING SUPPORT: CNPq, FAPERJ, CAPES.
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Hystochemical characterization of somatic pro-embryos of Araucaria
angustifolia

Morphological characterization by scanning electron microscopy of somatic proembryos of Araucaria angustifolia
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In Araucaria angustifolia somatic embryogenesis is initiated with the induction of proembryogenic cell masses from immature zygotic embryos. When the pro-embryogenic
masses acquire polarization they develop pro-embryos, which differentiate in mature
somatic embryos. Since this transition is important to obtain normal somatic embryos,
this study aimed at to characterize by light microscopy and hystochemical techniques
somatic pro-embryos of A. angustifolia. Pro-embryos somatic were fixed in 2.5%
paraformaldehyde in 0.1 M phosphate buffer (pH 7.2, overnight) washed and
dehydrated in a series of increasing ethanol, followed by infiltration of historesin.
Sections with 5 mm thick were stained with double staining periodic acid-Schiff (PAS)
and Coomassie Brilliant Blue (CBB) and photographed with an optical microscope
(Olympus BX 40). The results show that the two conifer embryogenic typical cell types,
embryogenic and suspensor-like cells show an arrangement to form a somatic proembryo with polarized morphology. Embryogenic cells form the compact clump of
densely cytoplasmic cells, are smaller, with high nucleus cytoplasm ratio and showing
the presence of small starch grains. In the basal region suspensor-like cells are arranged
in a column, being highly vacuolated and elongated with many starch grains, and as it is
moved away of embryogenic cells they are characterized by the absence of cytoplasmic
contents and disconnection from the pro-embryo. These observations are consistent
with the embryonic program displayed in zygotic embryos since these cells degenerate
by programmed cell death and are eliminated in the later stages of embryogenesis. The
authors thank to FAPESC, CNPq, and CAPES to financial support.
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Somatic embryogenesis is an important tool for in vitro propagation of forest species.
Somatic pro-embryos of Araucaria angustifolia are formed from polarized proembryogenic masses, and following the route of embryonic development give rise to
mature somatic embryos. This study aimed to characterize by scanning electron
microscopy the morphology of somatic pro-embryos of A. angustifolia. Somatic proembryos were fixed in 2.5% glutaraldehyde, 2.0% sucrose, buffered with 0.1 M
cacodylate (pH 7.2), post-fixed in 1% osmium tetroxide for 4 hours, dehydrated in
ethanolic series, critical point dried, then placed on metal supports and metalized with
gold, followed by visualization in scanning electron microscopy.The somatic proembryos showed polarized morphology, with the presence of both conifer typical
embryogenic cell types: embryogenic and suspensor-like cells. Embryogenic cells are
small sized and densely packed, and develops the shoot and root apical meristems of
somatic embryos. Suspensor-like cells are below the embryogenic cells and are highly
vacuolated and elongated, being also observed the presence of starch granules. The
morphology of the pro-embryos is maintained by the presence of an unknown
mucilaginous substance that holds the suspensor-like cells adhered to the embryogenic
cells. The morphology described here is promising for the hystodiferentiation of normal
somatic embryos. The authors thank to FAPESC, CNPq, and CAPES for financial support.
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Role of nitric oxide molecule in tolerance to arsenic in Pistia stratiotes: signal or
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Toxicity of arsenic (As) and the effect of nitric oxide (NO) were analyzed in Pistia
stratiotes. Plants grown in nutrient solution, pH 6.5, ionic strength ½, were exposed to
four treatments for 24 hours: control (nutrient solution), SNP (0.1 mg L-1), As (1, 5 mg L1) and As + SNP (1.5 and 0.1 mg L-1, respectively). We assessed the damage triggered by
the As (integrity of cell membranes and quantification of reactive oxygen species (ROS))
and the antioxidant response mechanisms (quantification of the enzymes superoxide
dismutase (SOD), peroxidase (POX) and catalase (CAT )) in the presence and absence of
NO. The accumulation of As by plants has resulted in increases in the concentration of
ROS, which triggered damage to cell membranes. In the presence of NO these changes
were not observed. The activity of SOD, POX and CAT increased due to the exposure to
As, but was not sufficient to eliminate the ROS. In the presence of NO, on the other
hand, the SOD activity remained unchanged, so that the decrease of the concentration
of superoxide anion observed in this treatment suggests that NO directly acted as an
antioxidant. Exposure to NO resulted in large increases in POX and CAT activities, which
was responsible for the elimination of hydrogen peroxide. It was concluded that NO was
able to mitigate the damage caused by As and that the beneficial effects of this
molecule are related both to the direct elimination of ROS as signaling to increase the
activities of enzymatic antioxidants.
Financial Support: Fapemig; CNPq
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AQUAPORIN LOCALIZATION IN ANT EXCRETORY SYSTEM
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The excretory system of insects is formed by the Malpighian tubules, small intestine and
rectum. One of its functions is to regulate the volume of body water by controlling the
amount of water that is removed from the hemolymph and released with the feces. The
aquaporins are membrane proteins that form a channel to transport water, and tissues
that express aquaporins in abundance have higher rates of water permeability. The ants
(Hymenoptera: Formicidae) are organisms that have broad adaptive plasticity, with
some species found in both wet and dry environments.
In order to verify the involvement of aquaporins in the control of dehydration in ants,
this study verified the presence of these proteins in the organs of the excretory system
of ants of the genus Pachycondyla (Formicidae: Ponerinae) by confocal laser microscopy
immunofluorescence, using anti-aquaporin antibodies produced from immunization
mice with the C-terminal peptide of Drosophila melanogaster aquaporin DRIP, which
shows high homology with the aquaporins of vertebrates and high rates of water
transport.
Our results show that the DRIP-like aquaporins are present only in the Malpighian
tubules, suggesting that these proteins participate in the control processes of
dehydration only during the formation of primary urine. The absence of aquaporins in
small intestine and rectum suggests that these ants, which live in regions of wet tropical
forest, do not need to reabsorb water quickly and in large amounts from the feces.
Acknowledgements
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Water-fluxes and the function of canaliculi in the midgut of Phibalosoma phyllinum
(Phasmida, Phasmatidae)
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A morphofunctional study of the digestive system of Phibalosoma phyllinum (Phasmida,
Phasmatidae) was performed, including the comparative ultrastructure of the
ventricular cannaliculi, present in the posterior midgut, and of the Malpighian tubules.
The possible physiological role of the cannaliculi was investigated through enzymatic
assays and pH measurements of the midgut lumen. For ultrastructural analysis and
biochemical procedures, routine techniques were used as described elsewhere (see J.
Insect Physiol, v. 34, p. 463, 1988). In order to identify water fluxes in the midgut,
experiments in which an amaranth dye solution was either orally administered or
injected in the hemolinph, were performed. The cannaliculi are blind-ended structures
connected to ventricular protuberances which open into the midgut. Both the canaliculi
and the Malpighian tubules are constituted by cuboidal cells with modified apical
microvilli bearing mitochondria in their interior, and basal plasma membrane infoldings
forming a labirinth with associated mitochondrias. Dye Experiments revealed that the
anterior midgut is the main site of water absorption, whereas the Malpighian tubules
are involved in water secretion into the midgut lumen. The anterior midgut lumen
present a lower pH (5,6), while the lumen of the posterior midgut is alkaline (9,1).
Carbonic anhydrase assays revealed a high activity of this enzyme in the canaliculi.
These results suggest that the canaliculi are modified Malpighian tubules that acquired
the capability to promote the alkalization of the posterior ventricular lumen.
Supported by CAPES and FAPESP.
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The digestive system of Bucephalogonia xanthophis (Hemiptera, Cicadellidae): the
organization of the luminal system of membranes

V4
Influence of alkaline pH on magnetosome formation by “Candidatus Magnetovibrio
blakemorei”
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Hemipteran insects have perimicrovilar membranes (PMM) associated with their
enterocyte microvilli, which considerably raise the surface area of the midgut. The PMM
are found mostly in Heteroptera. In some aphids, a modified permicrovillar membranes
can be observed. The sharpshooter B. xanthophis (suborder Auchenorrhyncha) was
studied anatomically and ultrastructurally. For TEM analysis, the midgut was fixed in
modified Karnovsky solution, postfixed in osmium tetroxide and embedded in Spurr
resin. The gut of B. xanthophis is basically composed of foregut, midgut and hindgut.
The foregut is a slender esophagus. The midgut consists of a filter chamber (an
association of the anterior and posterior midguts and Malpighian tubules), a conical and
a tubular ventriculum. The hindgut is a long flattened tube. Ultrastructurally, all
epithelia of the filter chamber have microvilli in their apical surface, reduced cytoplasm
and well developed basal membrane infoldings with mitochondria. The enterocytes
have microvilli at the apex and a few basal membrane infoldings. Secretory pathway
related organelles are abundant. Associated with microvilli there is a perimicrovillar-like
luminal system of membranes (LSM) called flame-like luminal membranes (FLM),
forming a closed compartment as shown by the use of lanthanum in the fixative. The
FLM originates from constrictions of the microvillar tips, which form membranes that
project into the lumen. Formerly, the PMM was considered a structure present in the
whole order Hemiptera, but the occurrence of a new kind of luminal membranes, the
LSM, opens a new discussion concerning the actual origin of these structures.
Financial support: CNPq, FAPESP.

Magnetosomes are one of several prokaryotic structures resembling eukaryotic
organelles. They consist of a magnetic crystal (mostly magnetite) enveloped by a lipid
bilayer and are organized in chains along the cell. Magnetosomes may provide insight
into general mechanisms used by prokaryotes in the formation and subcellular
organization of membranous organelles. Understanding the mechanisms of
magnetosome formation may reveal common processes used in production of
eukaryotic organelles. The magnetosome formation is based on a biologically controlled
biomineralization process. Each magnetosome has a set of unique transmembrane
proteins that are essential for controlling magnetite formation. Although the process is
controlled at gene level, it is still unclear how the growth conditions influence the
formation of magnetosomes. To test the influence of growth conditions on the
biomineralization of magnetosomes, we grew the magnetotactic vibrio “Candidatus
Magnetovibrio blakemorei” in different pHs (7.0, 8.0 and 9.0) and measured the number
and size distribution of the formed magnetosomes using transmission electron
microscopy. After 72h, growth was lower in pH8 and pH9 (1.17x109/ml and 3.17x108/ml
respectively) when compared to growth at pH7 (2.50 x109/ml). The number of
magnetosome per cell was not significantly different between the pH8 (8) and pH9 (10),
but the magnetosome production was negatively affected as judged by the number of
cells without magnetosomes in the alkaline media. The shape and size of the crystals
was negatively affected by the alkaline pHs, leading to the conclusion that alkaline
conditions may be not favorable to the biologically controlled biomineralization process.
Financial support: Brazilian CNPq, CAPEs and FAPERJ.
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BACKGROUND. Mutations in the lysosomal trafficking regulator (LYST) gene are
associated with the giant lysosomal phenotype of Chediak-Higashi Syndrome (CHS) and
the beige mouse. Natural killer (NK) cells with CHS/beige defects are unable to
exocytose their cytotoxic granules (a type of secretory lysosome) in response to virusinfected or transformed cells, resulting in immunodeficiency. Interestingly, the giant
lysosomes of CHS/beige cells resembles the phenotype induced by inhibition of PIKfyve,
an enzyme that converts PtdIns3P to PtdIns(3,5)P2. In adipocytes and neurosecretory
cells, PIKfyve negatively regulates exocytosis by preventing the over-secretion of
PtdIns3P-primed granules. Thus, although LYST and PIKfyve have contrasting functions,
their activity converges on lysosome biogenesis and exocytosis.
AIM. To compare the cellular phenotypes of LYST-deficient and PIKfyve-inhibited cells
and investigate the role of PIKfyve in regulating NK cell granule secretion.
METHODS. The phenotypes of beige-deficient and PIKfyve-inhibited cells were
evaluated using immunofluorescence microscopy. Pharmacological inhibition of PIKfyve
was used to assess the role of this enzyme in the exocytosis of the NK cell granule.
RESULTS. PIKfyve inhibition in murine fibroblasts induced a giant vesicular phenotype
similar to that of LYST-deficient cells. In NK cells, PIKfyve inhibition resulted in reduced
granule exocytosis when NK cells were co-cultured with NK cell-susceptible tumour
cells.
CONCLUSION. PIKfyve is required for NK granule exocytosis and is an essential
component of the NK cell granule secretory pathway. These results suggest a link
between phosphatidylinositol phosphate metabolism and the regulated secretion of NK
cell granules.
Funded by a Leeds Institute of Molecular Medicine PhD Studentship.
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Angiotensin II (Ang II) is found at high concentrations in renal tubule, where can trigger
an effect on cellular Ca2+ homeostasis. The aim of this study is to elucidate molecular
mechanisms involved in this process. LLC-PK1 cells were cultivated in DMEM medium
with 10% FBS at 37º C with 5% CO2. Cells were seeded in culture bottle, after reaching
90% of confluence, cells were treated with different conditions, harvested and lysed.
Protein concentration was assayed (J. Biol. Chem. 193: 265, 1951) and Ca2+-ATPase
activity was calculated by difference between absence and presence of 2 mM EGTA (J.
Biol. Chem. 202: 675, 1953). It was observed that 10 nM Ang II stimulates exclusively the
SERCA activity in a rapid (30 s) and persistent (30 min) manner and increases Ca2+
mobilization. Luminal Ang II decreased during time and no formation of metabolites was
observed, indicating peptide internalization. Ang II increased AT1/AT2
heterodimerization by 140% and AT1 and AT2 receptors antagonists, 10 nM losartan and
10 uM PD123319, blocked luminal stimulus of SERCA by Ang II. PLC inhibitor (2 uM
U73122), 0.5 uM Calphostin C (PKC inhibitor) and 1 uM phorbol ester (PMA), an
activator of PKC activity, demonstrated involvement of PLC/PKC signaling pathway on
luminal stimulus of SERCA by Ang II. We concluded that luminal Ang II induces the
formation of AT1/AT2 heterodimer to activate PLC/PKC signaling pathway, increasing
SERCA activity and the Ca2+ stock in the reticulum to ensure a more efficient subsequent
mobilization of Ca2+.
Financial Support: CNPq, FAPERJ.
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Structural characterization of cargo-binding sites of the mu4-subunit of adaptor
protein complex 4
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Organization of the digestive system of the fruit fly Anastrepha serpentina (Diptera:
Tephritidae)
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Introduction: Adaptor protein (AP) complexes assist protein trafficking by playing key
roles in the selection of cargo molecules to be sorted in post-Golgi compartments. The
medium-sized subunit (mu1-mu4) of the four heterotetrameric AP complexes
recognizes YXXØ-sequences (Ø is a bulky hydrophobic residue), which are sorting signals
in transmembrane proteins. A conserved region, the mu2-binding site, mediates
recognition of YXXØ-signals. Recently we found that a non-canonical, YXXØ-signal binds
to a distinct mu4-binding site of the AP-4 complex. In this study we aimed to determine
the functionality of both binding sites on the recognition of this non-canonical YXXØsignal.
Materials and Methods: We used site-directed mutagenesis, yeast-two hybrid (Y2H)
analyses, isothermal titration calorimetry (ITC), differential scanning fluorimetry, and
limited proteolysis.
Results: Substitutions in either of both binding sites on mu4 abrogated binding to the
non-canonical, YXXØ-signal in Y2H experiments. Further characterization by ITC showed
no binding only with a substitution at the mu4-binding site, in contrast with a decrease
in binding affinity with a substitution at the mu2-binding site. Differential scanning
fluorimetry shows that mutation of the mu2-binding site renders mu4 less stable, which
was confirmed by limited proteolysis analyses.
Conclusion: Our mutational, biochemical and structural analyses established the role of
the mu4-binding site for the non-canonical YXXØ-signal.
Funding Support: FONDECYT 1100896 and DID-UACh.
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The digestive system of the fruit fly A. serpentina was studied histologically and
ultrastructurally. It is formed by a foregut, a midgut and a hindgut. The foregut is made
up of a small slender esophagus and a globular structure (cardia). The midgut consists of
two pairs of blind sacs (gastric caeca) and a simple tube, the ventriculus, which was
divided into anterior (AV), medium (MV) and posterior ventriculus (PV). The hindgut is a
short tube that starts in the Malpighian tubules insertion and ends in the anus. For
histological analysis the gut was fixed in Bouin’s solution and embedded in historesin.
The foregut shows squamous cells covered by chitin. The ventricular epithelium is
formed by columnar cells with regenerative cells at its base and presents a peritrophic
membrane. The hindgut is made up of flattened cells, also covered by chitin. For TEM
analysis, the midgut was fixed in 3% glutaraldehyde solution in sodium cacodilate buffer
0,1M (pH 7,4), post-fixed in 1% osmium tetroxide and embedded in Spurr resin. The
midgut presents apical microvilli (AMV) and basal plasma membrane infoldings
associated with mitochondria (BPMI). The AV and gastric caeca present a great number
of AMV and the BPMI exhibit a limited number of openings into the basal lamina. The
MV contains a large number of vesicles and secretory pathway related organelles. The
PV shows a well developed BPMI with numerous openings into the underlying space.
These results suggest the occurrence of a compartmentalized digestive process.
Supported by FAPESP
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Rapid assembly and internalization of caveolae promote resealing in injured cells and
muscle fibers
Matthias Corrotte1*, Patricia E Almeida12*, Christina Tam1, Maria Cecilia Fernandes1,
Mauro Cortez1, Timothy K. Maugel3 and Norma W. Andrews1
1
Department of Cell Biology and Molecular Genetics, University of Maryland, College
Park, MD 20742, USA
2
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Brasil* patricia.almeida@ufjf.edu.br
3
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The rapid resealing of plasma membrane wounds is essential for cellular survival.
Muscle fibers are particularly susceptible to mechanical injury, and failure to repair the
sarcolemma causes muscular dystrophy. Dystrophic muscle fibers contain elevated
numbers of caveolae, and mutations in caveolin-3 cause severe muscle abnormalities.
However, the mechanism underlying these observations remains unknown. Here we
show that muscle fibers share with other cell types a plasma membrane repair
mechanism that involves Ca2+-triggered exocytosis of lysosomes, secretion of the
lysosomal enzyme acid sphingomyelinase, and rapid endocytosis. Examining fibroblasts,
myotubes and primary muscle fibers shortly after injury, we observed massive de novo
formation and internalization of caveolae, a process that is required for plasma
membrane repair. Exposure to purified sphingomyelinase, in the absence of a
wounding agent, is sufficient to trigger caveolae assembly and internalization. Thus,
sphingomyelinase-induced caveolae are dynamic endocytic structures with a
fundamental role in plasma membrane repair.
Support: NIH, CAPES, University of Maryland, FAPEMIG.
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The lisosomal targeting of CD4 by HIV-1 Nef requires γ2, a novel isoform of gamma
adaptin
Eulália Maria Lima da Silva1, Rodrigo Orlandini de Castro1 and Luis Lamberti P. da Silva1.
1.
FMRP- USP, Faculdade de Medicina de Ribeirão Preto da Universidade de
São Paulo
Nef is an accessory protein of HIV-1, known to interact with a number of proteins that
regulate intracellular trafficking. An example is the interaction of Nef with the
heterotetrameric adaptor protein (AP) complexes that is required for CD4 and MHC-I
downregulation. Interaction is mediated by a (D/E)XXXL(L/I) consensus motif in Nef and
a combination of two subunits of each AP complex the γ-σ1 (AP-1), α-σ2 (AP-2), and δσ3 (AP-3) hemicomplexes. The mechanistic details of how interactions of Nef with
various adaptin molecules accelerate CD4 endocytosis and degradation are not fully
understood. There are two isoforms of gamma adaptin termed γ1 and γ2, both of which
bind to Nef. Whereas γ1 localizes at the TGN and endosomes and mediates protein
transport between these two compartments, a role in late endosomal sorting has
recently been proposed for γ2. We have previously shown that delivery of CD4 to
lysosomes by Nef requires targeting of CD4 to late endosomes known as multivesicular
bodies (MVBs) and here we asked if AP1(γ2) could participate on CD4 downmodulation
by Nef. First we confirmed that γ2 and γ1 have distinct subcelular distribution via
immunofluorescence analysis. We then tested whether these proteins have different
functions in CD4 downregulation. Our results show that depletion γ2 do not disturb CD4
internalization by Nef and the same was observed for the depletion of γ1. In contrast, γ2
depletion impaired the capacity of Nef to induced degradation of CD4, whereas γ1
depletion had no effect. Together our data suggest that γ1 and γ2 adaptin function in
distinct intracellular transport pathways and that γ2 is a novel host factor required in
the mechanism of CD4 downregulation by Nef.
Financial support: FAPESP, CNPQ and FAEPA.

X - PROTEOLYSIS
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AGH is a new hemoglobin alpha-chain fragment with antinociceptive biological
activity
Natalia M. Ribeiro1, Lilian C. Russo1, Leandro M. Castro1, Camila S. Dale2; Alana R.
Figueiredo3, Fabio C. Gozzo3, Vanessa Rioli4 and Emer S. Ferro1
1
Department of Cell Biology and Development, Biomedical Science Institute,
University of São Paulo, 2Sírio Libanês Hospital, 3Chemistry Institute, Unicamp.
4
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Emails: natmazini@gmail.com; eferro@usp.br;
Introduction: Our laboratory has previously described a substrate capture assay (SCA) to
identify a novel inverse agonist of cannabinoid CB1 receptor named hemopressin.
Objective: To identify novel bioactive peptides in brain. Methodology: Crude brain
homogenates were produced and peptides label with distinctive isotopes were isolated
using the SCA followed by mass spectrometry (LC-MS/MS). Peptides shown specific
binding to the inactive thimet oligopeptidase (EP24.15) in the SCA were chemically
synthesized, further identified and quantified in specific brain regions and evaluated as
for their in vivo biological activity. Results: One peptide derived from the hemoglobin
alpha-chain and named AGH binds with high specificity to EP24.15 in the SCA. The
putative biological effect of the AGH was investigated using surface plasmon resonance
(SPR), showing that AGH binds to the hub protein 14-3-3ε favoring its protein complex
formation. Peptide-protein cross-linking assays using disuccinimidyl-suberate confirmed
the direct interaction of AGH and 14-3-3ε and provided structural information about the
amino acids involved in the peptide binding. AGH was administrated intraplantarly in
rats inducing antinociception through the µ opioid receptor (MOR; naloxone and CTOPreversible) in the paw pressure test. However, AGH fail to show G protein activation in
the [35S]GTPγS assays and binding to MOR. Conclusion: Together, the above data
suggest that AGH is a new bioactive peptide with antinociceptive effects. The
physiological effect of the AGH may occur through its modulatory effect on 14-3-3ε
protein complexes that can affect MOR signal transduction, because 14-3-3 proteins are
known to regulate the GTPase activity of G proteins.
Financial support: FAPESP/CAPES/CNPq
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2
2
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Background: In Brazil, the species of venomous snakes belong to the genera Bothrops,
Lachesis, Crotalus and Micrurus, which the first is responsible for about 90% of
accidents.
Snake
venoms
are
complex
mixtures
of proteins,
including phospholipases, myotoxins,
proteolytic
enzymes
such
as serine
proteases and metalloproteases, among others. The toxic secretions released by the
snakes hide protein compounds and enzymes that, if purified in the laboratory, can be
useful tools for medical applications.
Aim: Purify and characterize a protease from Bothrops moojeni venom.
Methods: In this work, a metalloprotease called V4 was purified from the crude snake
venom of Bothrops moojeni by column ion exchange chromatography DEAE-Sephacel.
It was also performed partial chemical and biological characterization of this protease.
Results: The metalloprotease has molecular weight about 28 kDa in the presence of the
reducing agent β-mercaptoethanol and 26 kDa in the absence of this agent. The
enzyme degrades primarily the A-α chain of bovine fibrinogen, then the B-β chain,
but does not promote change in the γ chain. The V4 resists temperatures up
to 50 º C and has maximum activity at pH 9.0. The inhbitory effects of EDTA, and 1:10
phenanthroline suggest
that V4
is a
metalloprotease. Conclusion: V4 is a metallprotease that has a molecular weight
of 28kDa in the presence of β-mercaptoethanol and 26kDa in the absence of this
reducing
agent.
The
protein showed high proteolytic activity on bovine fibrinogen with maximum activity
at temperatures ranging from 30 to 50 ºC and basic pH (8.0 to 10.0).
Support:
Fundação de Amparo à Pesquisa de Minas Gerais (FAPEMIG) - Fundo de Apoio
Universitário da Universidade Federal de Uberlândia (FAU) - Coordenação de
Aperfeiçoamento de Pessoal de Nível Superior (CAPES).
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Intracellular peptide analyses in cells expressing the immune proteasome: possible
correlations to cell signaling
Elisabete R do Monte1; Leandro M de Castro1; Lilian C Russo1; Fábio C. Gozzo2; Vanessa
Rioli3 and Emer S. Ferro1.
1
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Proteasomes are nonlysossomal proteases responsible for the majority of protein
degradation within eukaryotic cells. The 20S catalytic core is composed of 28 subunits
assembled in four stacked seven-membered rings. The outer rings contain seven
different non-catalytic α-type subunits, and the inner rings contain seven different βtype subunits, three of which are catalytic that under conditions of stress or immune
response may be replaced to form the immune proteasome, which has different
catalytic specificities of the constitutive proteasome. The inducible subunits appear to
be responsible for altered peptidase specificities in IFN-y-treated cells. Moreover, it is
known that this modification provides a better antigen presentation via MHC class I.
Our aim in this work is to characterize the intracellular peptide content after immune
proteasome induction.
HeLa cells were grown under standard culture conditions until 60% confluence and
subsequently incubated with (200U) or without INF-y for 48 hours. After confirmation of
the immune proteasome expression by Western blotting using specific antibodies
against subunits beta5 and beta5i, peptides were extracted from control and
experimental groups and quantified using fluorescamine and then labeled with light (D 0TMAB) or heavy (D3-TMAB) isotopes. The semi-quantitative analysis and identification of
peptide sequences were performed by mass spectrometry followed up by searches in
the NCBI database using the MASCOT software. A total of 85 peptides were identified,
all derived from intracellular proteins. Only one of these peptides appear significantly
increased in HeLa cells stimulated with IFN-y compared with controls, suggesting that
the immune proteasome induction only changes specific intracellular peptides.
Funding support: CNPq and CAPES

X5
Functional characterization of the FBXO25 nuclear bodies (FANDs)

X4
Identification of E3 ubiquitin- ligase SCF1(FBXO25) substrates through the
ubiquitination in vitro assay using protein microarray
Felipe Roberti Teixeira, Adriana Oliveira Manfiolli, Claudia Sossai Soares, Ana Carolina
Humanes, Marcelo Damario Gomes.
Department of Biochemistry and Immunology, University of Sao Paulo, Ribeirao
Preto/Brazil.
FBXO25 is one of 69 human F-box proteins that serve as specificity factors for a family of
ubiquitin ligases composed of Skp1, Rbx1, Cullin1 and F-box protein (SCF1) that are
involved in targeting proteins for destruction across the ubiquitin proteasome system.
The FBXO25 accumulates in a subnuclear ubiquitination center named FBXO25associated nuclear domains (FANDs) that colocalize with polyubiquitin chain and
proteasome 26S. Furthermore, FBXO25 physically interact with nuclear β-actin and antiFBXO25 partially blocking RNA polymerase II transcription in vitro. Although we have
identified interesting properties of FBXO25 in the nucleus, their substrates have not
already been identified. Here, we have applied an in vitro ubiquitination screen using a
protein microarray (Protoarray) as target and SCF1(FBXO25) complexes purified from
mammalian cells as a source of E3 ligase. The scanning of protoarrays showed fourteen
differentially ubiquitinated proteins. We have already results indicating the degradation
of two these targets mediated by FBXO25 and in cellulo ubiquitination and functional
assays have been performed to relate FBXO25 with these substrates.
Key words: FBXO25, FANDs, protoarray.

X6
PURIFICATION AND CHARACTERIZATION BIOCHEMISTRY OF P3G2: AN ENZYME
COAGULANT AND α- FIBRINOGENOLYTIC SNAKE VENOM OF Bothrops moojeni

Adriana O. Manfiolli; FMRP-USP; Felipe R. Teixeira; FMRP-USP; Munina M. A. Baqui;
FMRP-USP; Cláudia S. Soares; FMRP-USP; Ana C. Humanes; FMRP-USP; Cacilda D.
Pereira; FMRP-USP; Marcelo D. Gomes; FMRP-USP.
FBXO25 protein, identified in silico in 1999, is one of 80 F-box proteins that serve as
specificity factors for a family of ubiqutin ligases composed of Skp1, Rbx1, Cullin1 and an
F-box protein (SCF1) that are involved in targeting proteins for destruction across the
ubiquitin proteasome system. FBXO25 is able to form a functional SCF1 ubiquitin (Ub)
ligase complex and accumulates in a novel subnuclear structure (FANDs-FBXO25associated nuclear domains) involved in nuclear ubiquitination. Here, we show that
FANDs colocalizes with aggregates of polyglutamine (PoliQ) proteins characteristic of
several neurodegenerative disorders such as Huntington's diseases and several
spinocerebelar ataxias. Interestingly, we demonstrated that overexpressed FBXO25
recruits exogenous mutant ataxin-7 and huntingtin to FANDs bodies. In addition,
overexpression of SCF1 (FBXO25) prevented aggregation of polyQ-containing proteins in
cultured cells and FBXO25 overexpression decreased toxicity of the mutant huntingtin.
Thus, FBXO25 helps protect against abnormal accumulation and toxicity of aggregationprone proteins.
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The aim of this study was characterize an enzyme from crude venom of Bothrops
moojeni. Approximately 200 mg of dried crude venom was dissolved in 2 mL of
ammonium bicarbonate buffer and applied to an ion exchange resin. Samples were
eluted in a gradient convex concentration of ammonium bicarbonate. The third fraction,
called P3, was lyophilized and applied to a molecular exclusion resin and there were
obtained four major peaks. The second peak, called P3G2, underwent electrophoresis
analysis to evaluate the apparent molecular mass, which showed a band of
approximately 33,000 Daltons. To evaluate the protease activity, approximately 10 g of
P3G2 were added in 20 L of a solution of bovine fibrinogen and incubated for 60
minutes. Influence of protease inhibitors was tested pre-incubating the sample 10g for
20 minutes with EDTA, β-mercaptoethanol, 1,10 phenanthroline, PMSF and aprotinin.
The P3G2 showed proteolytic activity, acting under the Aα chain of fibrinogen and its
enzymatic activity was inhibited by β - mercaptoethanol and 1.10 Phenanthroline,
showing address is a metalloprotease. The coagulant activity of fibrinogen was
performed with samples containing 10g of P3G2 diluted with 50 L of saline and
applied to 200μL of a solution of fibrinogen. The trial of anticoagulant activity "in vivo"
was performed by injecting intraperitoneally 50μg of P3G2 in a group of three mice.
After one hour, the animals were sacrificed with thiopental anesthetic and activity was
determined by measuring the coagulation time of blood obtained by cardiac puncture.
We observed that the enzyme P3G2 was able to clot bovine fibrinogen in vitro, while in
vivo it doesn’t get results.
Keywords: Bothrops moojeni, chromatography, protease activity
Supported by: CAPES and FAPEMIG
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Cloning and expression of a recombinant serine protease inhibitor from Loxosceles
intermedia venom: a member of serpin family
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The complexity of L. Intermedia venom was recently demonstrated with the expression
profile of the venom gland by a transcriptome analysis. Among toxin sequences, one
transcript was similar to serine protease inhibitors described in other species. Serpins
comprise a family of serine protease inhibitors that goes under drastic conformational
changes, which occur during the inhibition process of proteases. Based on the sequence
from transcriptomic analysis, specific primers were designed for reverse transcriptase
PCR to isolate serine protease inhibitor sequences from venom gland transcripts. The
full sequence was cloned and analysis revealed a 1200bp cDNA. The predicted amino
acid sequence of the toxin showed a 399 residues protein, with a predicted molecular
mass of 40,04 kDa. Further analysis revealed specific regions that correspond to the
serpins’ signature, which is localized in the reactive center loop (RCL). RCL controls the
conformational changes that allow an inhibitory activity of serpins. A signal peptide was
also predicted, then only the mature sequence was after cloned in T7 vectors for
expression. Initial attempts to produce a soluble protein using pET14b plasmid in
various procariotic expression systems were unsuccessful. Thus, the coding sequence
was subcloned at pSMT3 plasmid, which adds the SMT3 tag to the N-terminal region of
the recombinant protein. This tag is used to optimize the expression of the proteins.
Since this protein is poorly expressed in the venomous gland of L. Intermedia, the
production of the recombinant form of serpin will allow further studies concerning its
role in the venom.
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Evaluation of biological activity of matrix metalloproteinases from the venom of
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In the Brazilian Amazon, the venomous snake Bothrops atrox (Fer-de-lance), popularly
known as pit viper, is responsible for 90% of snakebites. Its venom has anticoagulant,
proteolytic and hemorrhagic activity. Physico-chemical and proteolytic actions may
affect the structure three-dimensional / conformational state of the native protein,
which could lead to the development of peptides with different biological activities of
the protein source. Due to these properties, this study sought to evaluate the biological
activities of metalloproteinases from the toxins from the venom, after autoproteolysis.
The crude venom of B. atrox was incubated in a waterbath, with PBS buffer pH 7.2, at 37
°C, for up to seven days, and aliquots were collected in 24h, 48h, 72h and 168h. The
biological activities of metalloproteinases were followed by evaluating gelatinase
activity (in vitro) and hemorrhagic activity (in vivo), comparing the crude venom with
venom proteolyzed. The experiments were carried out in triplicate and the results
obtained p <0.05 significance level. The results showed that the biological activities of
toxins from the autoproteolyzed venom, treated in PBS buffer, causing great decrease
gelatinolytics and hemorrhagic activities. The gelatinolytic and hemorrhagic activities
showed a decrease of 100% of the activity after 1 week of autoproteolyzed venom. The
present study demonstrates that the activity of metalloproteases decreases with time of
incubation and with compared to non-proteolyzed.
Ethical Approval: CEP/FMT-HVD
Financial support: FAPEAM/CAPES/FINEP/CNPq.
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Analysis of substrates and products of neurolysin (EC 3.4.24.16) in mouse brain using
quantitative peptidomics
Castro,LM; Federal University of São Paulo;
Oliveira,V; Federal University of São Paulo;
Gozzo,FC; Chemistry Institute UNICAMP;
Ferro, ES; University of São Paulo.
Background: It has been suggested that intracellular peptides may function as signaling
molecules within cells. Neurolysin is an metaloendopeptidase described to inactivate
neuropeptides such as bradykinin and neurotensin in the brain. Despite its role in the
extracellular neuropeptide metabolism, in brain neurons neurolysin is mainly located in
the cytosol where its substrates are unknown. The aim of this work was to identify
intracellular substrates for neurolysin in the mouse brain using isotopic labeling and LCMS/MS spectrometry.
Material and Methods: Peptides were extracted from neurolysin -/- or control
littermates C57BL6 mice. These peptides were labeled with TMAB-isotopic tags and
analyzed by LC-MS/MS spectrometry.
Results: A total of 187 peptides were detected, of which 102 were identified by MS/MS
sequence analyses. Twenty four peptides (~25%) were elevated in the neurolysin KO
mice (ratio≥1.50); these may represent substrates of the enzyme. Ten peptides (~10%)
decreased in the neurolysin KO mice (ratio ≤0.70), and may represent products of this
enzyme; three of these peptides were proenkephalin fragments. Peptides considered
substrates for neurolysin in the KO mice were further confirmed by in vitro digestion
assays using the recombinant enzyme.
Conclusion: The present data suggest the global intracellular substrate specificity of
neurolysin and shall contribute to our further understanding about the biological
function of this oligopeptidase.
Supported by: CNPQ (GENOPROT #559698/2009-7) and University of São Paulo-NAPNA.
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Toxins from the venom of Amazon snake Bothrops atrox (Fer-de-lance) have
anticoagulant, proteolytic and hemorrhagic activities. Physico-chemical properties, as
well as the proteolytic action, may affect the structure three-dimensional /
conformational state of the native protein, which could lead to the development of
peptides with different biological activities of the protein source. Because of these
properties, this study sought to evaluate the activity of induced edema (paw edema) by
the toxins of the autoproteolyzed venom. The crude venom of B. atrox was incubated in
a waterbath (37°C), with PBS buffer at pH 7.2 over a period of 7 days. Aliquots were
collected after of 72 hours and 1 week. The activity of the induced edema was
determined by inoculating autoproteolyzed venom (10 microgram) in experimental paw
of mice, and after 1h, 3h, 6h, 12h and 24h, the diameters of edema were measured, and
compared to induced edema of the venom crude in same time intervals. The
experiments were performed in triplicate, and the results obtained p <0.05 significance
level. In inoculations with autoproteolyzed venom, a lower activity to induction of
edema was observed, a decrease of up to 70% of this induction, compared to inducing
action of the crude venom, found in 1 hour of inoculation. The present study thus
confirms the potentiating effect of autoproteolysis of crude venom, manifested in
reduced activity of induced edema.
Ethical Approval: CEP/FMT-HVD
Financial support: FAPEAM/CAPES/FINEP/CNPq.
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EFFECTS OF THE PLATELET–ACTIVATING FACTOR ON THE PLURIPOTENCY OF MURINE
EMBRYONIC STEM CELLS
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Cell therapies using murine embryonic stem cells (mES) have great potential for neural
repair. The platelet-activating factor (PAF) acts on the proliferation and differentiation
of various cell types. Our goal is to demonstrate the effect of PAF on mES pluripotency
in the presence or absence of LIF. mES were co-cultured with murine embryonic
fibroblasts (MEF) inactivated by mitomycin C, LIF was removed and cells were treated
with PAF for 24h. The presence of PAFR in mES was verified by Western blot. PAF had no
effect upon the viability of pluripotent mES and the porcentage of OCT-4 positive cells
either in the presence or in the absence of LIF. The proliferation of OCT-4 positive mES,
analyzed by BrdU and Ki67 immunolabeling, was blocked after treatment with PAF only
in the absence of LIF, and this effect is mediated by the PAFR. When mES was
differentiated by withdraw of LIF for 7 days and treated with PAF for 24h, the
porcentage of Ki67 and activated caspase-3 positive cells did not change, showing that
PAF had no effect upon cell death or proliferation of differentiated cells. Nevertheless,
PAF increased the porcentage of OCT4 positive cells at the same concentrations it
decreased the porcentage of cells labeled for Nestin. Our results showed that PAF acts
in different ways based on the differentiation status of embryonic stem cells and maybe
an interesting tool to control the tumorigenic potential of these cells. Financial support:
FAPERJ, Capes, Proppi-UFF.
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ULTRASTRUCTURE OF THE REGENERATIVE CELLS OF THE MIDGUT OF Ceraeochrysa
claveri (NAVÁS, 1911) (NEUROPTERA: CHRYSOPIDAE)
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ISOLATION AND CHARACTERIZATION OF STEM/PROGENITOR CELLS PROPERTIES
OBTAINED OF HUMAN BREAST CANCER CELL LINE

Z4
Leptin fragments modulate the murine hematopiesis
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Solid tumors such as breast, lung, colon, prostate and ovary often exhibit functional
heterogeneity, with cells exhibiting distinct proliferative/differentiate capacities. This
heterogeneity has been explained by the capacity for self-renewal of tumors due to the
presence of stem-like cells in these tissues. This theory has been known as CSC`s (cancer
stem cells), which proposes a hierarchical organization of cells within the tumor, in
which a subpopulation of tumors cells is responsible for sustaining tumor
growth. Breast tumorigenic cells with stem/progenitor cell properties can be
propagated in vitro as nonadherent spheres (mammospheres). There are able of selfrenewal and differentiate in mammary epithelial lineages (ductal, myoepithelial and
alveolar) and to form complex functional structures in reconstituted 3D culture systems
(matrigel). This study aims to isolate and characterize stem/progenitors cells obtained
from human breast cancer cell line (BT-549 - ATCC), according with Ponti et al. (2005),
by optical inverted and fluorescent microscopy. A preliminary result shows that BT-549
cells line using matrigel presented ductal-like aspect, reconstructing the original tissue
phenotype. The stem/progenitors cells that were isolated of BT-549 and grown in 2D
culture presented mammospheres in relatively undifferentiated state. The fluorescence
showed that BT-549 express E-cadherin and alpha-tubulin in 2D and 3D cultures and did
not express VE-cadherin. The BT-549 cells line in culture were labeled with Image iT™
and Phalloidin in order to visualize the morphology and organization of those cells in
culture. The purification and characterization of stem/progenitor cells could be
extremely helpful for understanding breast carcinogenesis. Financial support: Fapemig,
CNPq
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Ceraeochrysa claveri, popularly known as trash-carriers, is a predator insect of eggs and
larvae of insect pests with economic importance found in different agroecosystems. In
larval and adult stages, the midgut occupies most of the body cavity and is a complex
organ that carries out digestive and absorptive functions. Proliferation and
differentiation of regenerative cells contributes to the growth, development and
regeneration of midgut epithelium. The aim of this work was to analyze and describe
the ultrastructural features of the regenerative cells of C. claveri on the larval and adult
stages. The midgut obtained from larvae (third instar) and adults (newly emerged) were
processed for light and transmission electron microscopic. The regenerative cells were
easily characterized because of their round or oval shape and its localization in the basal
region of the epithelium, with strongly basophilic cytoplasm. They were found alone,
paired, or in groups (also called nidi). In the adult stage, we observed that the
regenerative cells were mainly found in groups. In larvae and adults, the regenerative
cells presents free polyribosomes, a few rough endoplasmic reticulum and some
mitochondria and Golgi complexes; small lipid droplets, glycogen granules and
endosymbiont bacteria were also found in the cytoplasm and central voluminous
nucleus showing disperse chromatin. We believe that the presence of larger groups of
regenerative cells in the adult stage are related with proliferation to form replacement
cells during the long lifetime and differentiation into both columnar and endocrine cells.
Supported by FAPESP.
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Background: Leptin is a cytokine containing 167 amino acid residues, and it is well
known to be responsible to modulate appetite. Recent studies have shown the
hematopoietic activity of leptin specially in primitive hematopoietic cells.
Aims: To evalute the action of six synthetic peptide fragments of leptin on
hematopoiesis. The following sequences were used: LEP1 (Ac-hLEP23–47-NH2): AcPIQKVQDDTKTLIKTIVTRINDISH-NH2,
LEP2
(Ac-hLEP48–71-NH2):
AcTQSVSSKQKVTGLDFIPGLHPILT-NH2, LEP3 (Ac-hLEP72–88-NH2): Ac-LSKMDQTLAVYQQILTS117
NH2, LEP4 (Ac-hLEP92–115-NH2): Ac-RNVIQISNDLENLRDLLHVLAFSK-NH2, LEP5 (Ac-[Ser ]hLEP116–140–NH2): Ac-SSHLPWASGLETLDSLGGVLEASGY-NH2 and LEP6 (Ac-hLEP141–164NH2): Ac-STEVVALSRLQGSLQDMLWQLDLS-NH2.
Methods: These synthetic peptides were intraperitoneally administrated in C57BL/6
mice at a dose of 1 mg/kg or 3 mg/kg for 3 days. After treatment bone marrow and
spleen cells population were evaluated. Immunophenotyping was performed by Flow
Cytometry (FACSCalibur) in order to quantify hematopoietic stem cells (HSC: Lin-cKit+Sca-1+FLK2-Thy1.1low) and progenitor cells, myeloid (Ter-119, Mac-1, Gr-1) and
lymphoid (B220/CD19, CD3, NK1.1) cells. Clonogenic assay in methylcellulose was also
assessed.
Results: Among the five fragments tested, LEP5 (1 mg/kg) showed activity in
hematopoietic stem cells (HSC). LEP5 fragment induces an increase of 80% of HSCs in
bone marrow. Higher dose (3 mg/kg) of LEP5 did not produce a greater increase of
HSCs. The number of colonies of granulocyte/monocyte formed were also increased
after treatment of cells with LEP5 (10-7 M). LEP2, LEP3 and LEP6 promote reduction of
monocytes and granulocyte in bone marrow. However, we did not observe any change
in the myeloid (granulocytes, macrophages and erythrocytes) and lymphoid populations
(B, T, Natural Killer) induced by leptin fragments in spleen.
Conclusion: Leptin fragments showed different action behavior in the hematopoiesis.
LEP5 induces positive modulation of HSC, while LEP2, LEP3 and LEP6 act as negative
modulator of myeloid cells in bone marrow.
Information on ethical approval: Nº 022510
Funding support: CNPq and FAPESP.
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PROGENITORS OCCURS THROUGH MAPK SIGNALING
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Mesenchymal stem cells (MSCs) are mesodermal precursors located at the dermis,
capable of osteogenesis. Increased reactive oxygen species levels have been implicated
in delayed bone development in mouse embryo and pre-osteoblasts, but little is known
about the impact of ROS in osteogenic differentiation. We induced murine skin MSCs to
osteocyte differentiation for long (terminal differentiation) and short periods
(commitment).
These cells were successfully differentiated, producing calcium/phosphate matrix
(Alizarin-Red/Von-Kossa) and increased mRNA levels of alkaline-phosphatase,
osteopontin and osterix. We then analyzed the contribution of the canonical and
glutathione-related antioxidant
system along
the
differentiation (qRTPCR/WB/enzymatic activity). The canonical antioxidant pathway apparently does not
play an important role in this model, since no significant differences in the levels of
catalase and Cu/ZnSOD were found, except for MnSOD (n=3, p≥0.05). For the
glutathione-dependent-system, we found increased levels of glutathione peroxidase
isoforms and glutathione reductase. The balance between GSH/GSSG was also altered
(HPLC) (n=3, p≤0.001), suggesting a role for the glutathione-dependent-system in the
differentiation process. We then set out to evaluate which pathways could perform this
redox-regulated signaling. The kinases p38, ERK1/2 and JNK were differentially
phosphorylated during commitment and displayed altered patterns in the absence of
GSH or in a more reduced-versus-oxidized environment (DTT/H2O2). Also, the expression
of some of the glutathione-related enzymes was abrogated when these MAPKs were
pharmacologically inhibited.
In brief, the relative levels of GSH/GSSG and related antioxidant system are differentially
regulated through a MAPK axis during skin MSC differentiation leading us to propose a
central role for this thiol in the maintenance/commitment of stem cells during
osteogenesis.
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VIABILITY, PROLIFERATION AND GENOTOXIC EFFECTS OF ELECTROSPRAYING ON
MESENCHYMAL STEM CELLS
DAIKELLY IGLESIAS BRAGHIROLLI1,2 (daikely@yahoo.com.br); FERNANDA ZAMBONNI1
(fernanda.zamboni@gmail.com);
PEDRO
CHAGASTELLES1
(pedro_chagastelles@yahoo.com); DINARA MOURA4 (dinjamoura@gmail.com); JENIFER
SAFFI4
(jenifer.saffi@gmail.com),
JOÃO
ANTÔNIO
PEGAS
HENRIQUES3
(pegas.henriques@gmail.com); DIOGO ANDRÉ PILGER1 (diogo.pilger@ufrgs.br) ;
PATRICIA PRANKE1,2,5 (patriciapranke@ufrgs.br)
1
Hematology and Stem Cell Laboratory, Faculty of Pharmacy, Federal University of Rio
Grande do Sul; 2 Material Science Post-graduation Programme ; 3 Department of
Biophysics; Federal University of Rio Grande do Sul; 4 Health Sciences Post-graduation
Programme , Federal University of Health Sciences of Porto Alegre; 5 Stem Cell Research
Institute (SCRI). Porto Alegre, RS, Brazil.
*Corresponding author: Pranke P. E-mail: patriciapranke@ufrgs.br Pharmacy Faculty
Hematology and Stem Cell Laboratory
Electrospinning (ES) is a method used in bioengineering to produce scaffolds as supports
for growing stem cells (SCs). Normally, the scaffolds are produced by ES and
subsequently seeded onto cells. Alternatively, by combining ES and electrospraying (EP)
methods, SCs can be incorporated into the tridimensional scaffolds while the nanofibers
are being produced, for more even distribution throughout the scaffold structure. EP
method effects on mesenchymal stem cells (MSCs) from deciduous teeth were
evaluated for viability, proliferation, and genotoxicity. This study was approved by the
Ethics Committee of Federal University of Rio Grande do Sul (n° 296/08). A suspension
of3x106 cells/mL was submitted to EP for different time periods (15-60 min). The
assessment of cell viability by trypan blue exclusion revealed no significant loss (>87% of
living cells in all groups). After EP, MSCs were left to grow for 30 more days and the
proliferation was evaluated by MTT assay. No differences were found in the
proliferation rate of electrosprayed cells when compared to the control group. To assess
possible DNA damage, cells were evaluated by comet assay immediately and 3 hours
after EP. No genetic damage to the electrosprayed cells appeared until after a period of
15 minutes. Karyotyping of electrosprayed cells is being performed to evaluate
chromosomal abnormalities. These results suggest that EP can be used as a technique
for incorporating SCs on scaffolds produced by ES, making it a feasible and safe
alternative for use in tissue engineering.
Financial support: CNPq, CAPES, FAPERGS, Genotox-Royal Institute and SCRI.
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Isolation and neurogenic differentiation of mesenchymal stem cells from human
deciduos teeth pulp.
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Bibliometrics can follow the progress or decline of fields of science because it is able to
identify emerging areas that require greater support. The aim of this work is to analyze
the bibliographic production relating to research involving mainly the use of stem cells,
tissue engineering/bioengineering and skin regeneration and identify the main areas of
interest of authors in order to understand how the research has been conducted over
time. This study is classified as a bibliometric analysis, conducted through online
publications of the databases PubMed, SciELO and BIREME. English and Portuguese
descriptors were used, in the period between 2000 and 2010. Analyzing the overall
number of publications in the period selected, there is a gradual increase during the
analysed period, with peaks of publications in the years 2007 and 2009. The ye
ar 2007 had the highest number of publications. These increases may be related to
events in 2007, for example, the Nobel Prize for Medicine awarded to Mario R. Capecchi
(United States of America - USA), Sir Matrin J. Evans (United Kingdom - UK) and Oliver
Smithies (USA) for their discoveries of “principles for introducing specific gene
modifications in mice by the use of embryonic stem cells”. The number of scientific
productions continues to grow. An increase of publications of literature reviews was
observed. It was observed that few studies published case reports, indicating that the
application of these studies is still below pre-clinical studies. Financial support:
FAPERGS, CAPES and Stem Cell Research Institute.
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Human deciduous teeth pulp (HDTP) contains a mensenchymal stem cell (MSC)
population, called SHEDs (Stem cells from Human Exfoliated Deciduous teeth). This work
aimed to isolate MSC from HDTP and define a protocol of neurogenic differentiation.
Approval was met by the Ethics Committee of the Federal University of Rio Grande do
Sul (n° 296/08). The dental pulp was removed and the MSC extracted according to
standard protocol. To achieve neurological differentiation, 5x103/cm2 cells in the 5th
passage were cultivated using two different culture mediums: DMEM and neurobasal,
both enriched with retinoic acid (RA), and the control for DMEM culture without RA. The
medium was exchanged every three days and the cells were observed in 3, 7, 14 and 21
days. Differentiation evaluation was performed by phase contrast microscopy and
immunohistochemistry analysis with nestin and b-III tubulin markers. When the DMEM
medium was treated with RA, it was observed that from the 7th day there was a lower
cellular proliferation. The differentiation process probably began because the cells
showed neural phenotypic characteristics, in comparison with the other groups. In the
DMEM medium group treated with RA, differentiation was more evident on the 14 th
day. All the groups were labelled with nestin. The cells were labelled with b-III tubuline
only in the group of DMEM with RA. This study shows that when SHEDs are exposed to
RA, they are capable of differentiating into neural precursors, indicating their potential
for treatment of neurological diseases and lesions. Financial support: CNPq, FAPERGS
and SCRI.
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The influence of incubation time of mesenchymal stem cell adhesion on nanofiber
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The electrospinning technique has proved to be efficient in producing nanoscale fibers
that act as a support for mesenchymal stem cell (MSC) cultures. The aim of this study is
to evaluate the influence of incubation time in the adhesion of MSCs on PLGA (polylactic-co-glycolic acid) scaffolds. This study was approved by the Ethics Committee of the
Federal University of Rio Grande do Sul (n° 296/08). Four samples of MSCs from human
exfoliated deciduous teeth between 5th and 7th passage were used. Scaffolds of pure
PLGA and PLGA containing 0.2% Span 80 and 0.1% albumin, featuring an emulsion for
subsequent incorporation of bioactive molecules, were produced. Two samples of MSCs
were used for each group, in triplicate. In group one, the following incubation times
were analyzed: 1, 2, 3, 6 and 8 hours. In group two, 1, 3, 6, 8 and 10 hours. After
ultraviolet sterilization, 3x103 MSCs were seeded onto the scaffolds. The adhesion of
MSCs on the scaffolds was analyzed by DAPI fluorescence. For both groups, the
adhesion after incubation of one hour was significantly lower. The adhesion after 2h and
3h using pure PLGA scaffolds was significantly reduced when compared to 6h and 8h.
This data suggests that there could be an ideal cell incubation time to obtain higher cell
adhesion, indicating that cells require a minimum incubation of 6 hours for greater
adherence. More samples are being processed to understand the adhesion mechanism
better.
Financial support: CNPq, FAPERGS and Stem Cell Research Institute.
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Nanofiber scaffolds produced by electrospinning can serve as templates for growing
cells. This work aimed to develop scaffolds loaded with NGF (nerve growth factor) and
evaluate the mesenchymal stem cells (MSCs) behavior on these devices. MSCs were
extracted from human deciduous teeth pulp. Approval met by the Ethics Committee of
the Federal University of Rio Grande do Sul (No. 296/08). Scaffolds were produced from
emulsion using PLGA, Span-80, 1,1,1,3,3,3-hexafluoro-2-propanol and aqueous phase
(PBS, NGF and BSA). Five groups were studied: NGF loaded aligned and random scaffolds
(groups 1 and 2), aligned and random scaffolds without NGF (groups 3 and 4) and cells
cultured on wells as control (group 5). Fiber diameter and morphology, differential
scanning calorimetry (DSC) and NGF loading efficiency were performed. Cell adhesion
was evaluated by DAPI test and confocal microscopy. The nanofiber average diameter in
groups 1, 2, 3 and 4 was 559±198 nm, 673±32 nm, 548±29 nm and 754±300 nm,
respectively. DSC analysis indicated the incorporation of NGF in the scaffolds. Average
loading efficiency was 2.68±0.83 percent, corroborant to previous results. Adhesion test
showed no significant difference between groups. Confocal microscopy showed cells
settled on scaffolds. Both results indicate satisfactory cell interaction. Citotoxicity and
proliferation studies will be performed, besides neural differentiation analysis by gene
expression of the markers: nestin, beta-III tubulin, NSE, GFAP and Olig 2. These
preliminary results suggest promising devices which enables association between cells
and growth factors that, even at low concentrations can improve cell behavior. Financial
support: CNPq, FAPERGS and SCRI.
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Electrospinning (ES) is a useful technique for producing polymeric nanoscale fibres. This
study aimed to incorporate vascular endothelial growth factor (VEGF) in poly(lactic-coglycolic acid) (PLGA) through ES and to evaluate the association of human adiposederived stem cells (hADSCs) on these scaffolds. Approval was met by the Ethics
Committee of Santa Casa Hospital of Porto Alegre (Number 3500/11). Morphology, fibre
diameter and VEGF release analysis was performed. Association between scaffolds and
hADSCs was assessed by adhesion, viability (1, 4, 7 and 14 days) and cell morphology.
Three groups were evaluated: PLGA; PLGA/VEGF and a control group (cultured cells on
well plates). The nanofibres showed a smooth surface without beads for both groups
with an average diameter of 604.0±95.80 nm and 626.86±89.94 nm for PLGA/VEGF and
only PLGA, respectively. VEGF release from the scaffolds after 14 days reached 54%
from the incorporated protein. Higher cell adherence was observed for the PLGA/VEGF
group when compared to the control (p=0.007). It suggests an increased bioactivity in
the scaffolds containing VEGF. Cell morphology on PLGA/VEGF was similar to PLGA
scaffolds. In relation to the viability assay, it was observed that the PLGA/VEGF scaffolds
have a greater trend toward increased viability rate, compared to the other two groups.
PLGA/VEGF scaffolds showed better results when compared to the other groups. It can
be concluded that PLGA/VEGF scaffolds are good carriers for the release of VEGF
because they improve hADSC adhesion and viability in the scaffolds for use in tissue
engineering.
Financial support: CNPq, FAPERGS, SCRI.
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The association of stem cells (SCs) with biomaterials is a promising protagonist for
regenerative medicine. Focusing on use in tissue engineering (TE), scaffolds of poly-D,Llactic acid (PDLLA) associated or not with Spirulina (PDLLA/Sp), which has antinflamatory
and antimicrobian effects, were constructed by electrospinning. Parameters of the
scaffolds and biological tests were evaluated: (1) mesenchymal stem cell (MSC)
adhesion, (2) MSC viability and (3) cytotoxicity assay. This study was approved by the
Ethics Committee of the Federal University of Rio Grande do Sul (Number 14715). PDLLA
nanofibers without beads, with fiber diameter of 276±65.9 nm and average pore size of
2.569±1.279 µm were obtained. The PDLLA/Sp fibers presented an average fiber
diameter of 263±82 nm and average pore size of 2.395±1.047 µm. The cells adhere
more on PDLLA/Sp than on PDLLA. On days 1, 4 and 14 of the proliferation assay there
was no statistical difference between the groups. On day 7 the number of live cells on
the PDLLA scaffolds was the lowest value of proliferation among the groups, with
statistical differences to the control group. In contrast, the viable cells on the PDLLA/Sp
were intermediate between the others groups, showing similar behavior to the control
and the PDLLA groups. Both scaffolds were atoxic for the MSCs, presenting values much
lower than the Triton group, which represents maximum toxicity. It can be concluded
that the scaffolds developed in this work have the characteristics to be a new
biomaterial suitable for use in TE.
Financial support: CNPq, FAPERGS, SCRI.
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Evaluation of bone regeneration promoted by the association of scaffolds seeded with
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Mesenchymal stem cell adhesion and proliferation rates on scaffolds of poly(lactic-coglycolic acid) (PLGA) with different nanofibre diameters
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Currently, bioengineering combines knowledge from different areas seeking new ways
of producing tissue. This study aimed to evaluate the use of nanotechnology with stem
cells for bone formation in rats. Scaffolds from poly (lactic-co-glycolic acid) (PLGA) were
produced by electrospinning technique, and proved to be suitable for use in tissue
engineering. Stem cells from five samples of human deciduous teeth (SCDT) in a process
of rhizolysis were grown until the 5th passage. They were seeded onto culture plates
(control) and scaffolds (test) for adhesion and cell viability assays. To evaluate their
ability to promote bone formation, 15 Wistar rats were used, in which critical defects
were produced with a 8.0 mm diameter in the skull. The animals were divided into three
groups (n=5): I– only scaffolds; II– scaffolds/SCDT; III– scaffolds/SCDT, maintained for 13
days in osteogenic medium. Sixty days postoperatively, the caps were removed for
histometric analysis of the amount of newly formed bone. Approval met by the Ethics
Committee of the Federal University of Rio Grande do Sul (n° 19273). It was observed
that cellular adhesion and viability in all groups was similar throughout the experiment,
without statistical difference. The association of scaffolds with SCDT maintained in
osteogenic medium, showed statistically greater bone formation than the other groups.
It is concluded that the PLGA scaffolds produce favorable results in relation to the
interaction with the SCDT. The use of PLGA and cells in association with osteogenic
medium results in promoting bone formation.
Financial support: CNPq, CAPES, FAPERGS and SCRI.
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The implant of multipotent mesenchymal stromal cells (MSCs) in several equine
diseases results in increase of the number of tissue itself progenitor’s cells, improving
the regeneration potential. The purposes of this work were to isolate and cultivate the
equine adipose MSCs and perform their characterization. Five horses of undefined
breed, aged between 3 and 5 years-old were used to collect the adipose tissue at the
base of the tail. After the isolation and cultivate of MSCs the characterization was
performed by tri-lineage differentiation ability investigation and immunophenotypic
characterization by flow cytometry using several markers related to stemness (CD44,
CD90, CD105 and MHC Class II). The tri-lineage differentiation was confirmed by specific
staining: adipogenic (Oil Red O), osteogenic (Alizarin Red) and chondrogenic (Alcian
Blue). There were a high expression on CD44, CD90 and CD105, and no expression on
MHC Class II. The data presented herein support the idea that equine MSCs from
adipose tissue may be isolated and selected by adherence to tissue culture plastic and
the characterization of these cells classifying them as promising type of adult progenitor
cells that can be applied for tissue engineering in equine veterinary medicine.
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The use of stem cells (SCs) with fibrous scaffolds produced by electrospinning (ES) is a
promising tool for tissue engineering. These scaffolds are widely used to promote cell
growth due to their resemblance to the native extracellular matrix. The efficacy of ES
depends on the interaction between cells and the fibers of the scaffolds. The interaction
between mesenchymal stem cells (MSCs) from deciduous teeth with PLGA electrospun
scaffolds produced with three different fiber diameters was evaluated: 42±11nm,
547±205nm and 1014±178nm. Teeth were extracted under approved guidelines set by
the Federal University of Rio Grande do Sul with informed patients consent (n° 296/08).
MSCs were seeded onto the scaffolds and analyzed in terms of adhesion and
proliferation rate (n=3). To evaluate proliferation, MTT assay was utilized and the results
were statistically analyzed by Kruskall Wallis’s test. To evaluate adhesion, the cells were
stained with DAPI, photographed and counted. An ANOVA test followed by Tukey’s post
hoc test was then performed. The adhered number of cells on the scaffolds after 6h of
culture was similar between the three groups of scaffolds (p>0,05). The MSCs were able
to proliferate on all the scaffolds. The proliferation rate did not show significant
difference between the groups until 15 days of culture. The results demonstrate that
the three diameters of fiber scaffolds are appropriate for the culture of cells, supporting
the idea that the scaffolds produced by ES have a great potential for application in tissue
engineering.
Financial support: CNPq, Capes, Fapergs and SCRI.
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pilger@terra.com.br
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Mesenchymal stem-cells (MSCs) are plastic adherent cells with the ability to self-renew
and to differentiate into many cell lineages. However, their biology is still far from being
elucidated. Among the model organisms applied to study MSCs, Gallus gallus is an
alternative because of the easy access to the cells and the short development period. In
this context, the aim of this work was to isolate and characterize putative MSC from
different fetal compartments of G. gallus. Cells were obtained from retina, heart,
skeletal muscle, spinal cord, lung and brain. Homogeneous cultures were stablished and
the RNA extraction was proceeded. The expression of c-myc, SOX-2, OCT-4, telomerase,
Nanog, CD133, CD34, and CD90 was evaluated by qualitative RT-PCR. Moreover, cells
from heart were induced to osteogenic differentiation, validated by von Kossa staining,
measurement of alkaline phosphatase activity (APA) and the expression of BMP2, BMP4,
osteonectin, osteopontin and osteocalcin. All the procedures were approved by the
Ethical Committee of UFRGS. All the cells studied express CD90, but none of the
embryonic markers was detected, except for SOX-2, detected in spinal cord. CD34 was
not observed in any cell, but CD133 was present in spinal cord, lung and brain. The cells
isolated from the heart were able to differentiate to osteoblasts, detected by the
positive von Kossa staining, the expression of marker genes and an improvement in APA.
Therefore, we were able to isolate true MSCs from chicken and the next step is to
induce the cells isolated from the other tissues to differentiation.
Disclosures
The authors indicate no potential conflicts of interest.
Finacial support: CNPq
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Calcium ion is an important regulator of cellular processes; it was examined calciumsensing receptors (CaSRs) downstream intracellular signalling pathways to investigate
the role of CaRSs on adult rat bone-marrow derived mesenchymal stem cells (MSCs)
proliferation and apoptosis. MSCs were incubated with CaSR-agonist Neomycin
(300micromolar) leading to increase in ERK1,2 phosphorylation: which was significantly
reduced by PD98059 (10micromolar), an MEK1 inhibitor (determined by Western Blot
with antiphospho-ERK1,2 e antitotal ERK1,2). These results indicated that CaSR
mediated effects involve MEK1/ERK1,2 pathway. In adition, phospholipase C (PLC)
inhibitor U73122 (5micromolar) abolished ERK1,2 phosphorylation indicating that PLC
signalling is crucial for MEK1/ERK1,2 activation; to determinate inositol triphosphate
(IP3) production it was measured using D-myo-inositol 1,4,5-triphosphate (3H) Biotrak
assay. IP3 production was increased by Neomycin 3.5±0.7 fold. To demonstrate that
ERK1,2 and PLC signalling were activated via CaSR, MSC were transfected with CaSR
siRNA (RNAifect -QIAGEN), leading to a Neomycin reduced ERK1,2 response and IP3
production. MSC proliferation was increased 2.3±0.4 fold by Neomycin, reduced in CaSR
knockdown cells and inhibited by MEK1 and PLC inhibitors (BrdU assay). Apoptosis in
MSC (determinated by staining cells with propidium iodide and analyzing with
fluorescence-activated cell sorting) was not caused by Neomycin, but U73122 resulted
in 3.1±0.6 fold increase and CaRS siRNA induced 4.6±1.1 fold increase. In conclusion,
agonist-induced stimulation of the CaSR on MSC results in activation of MEK1/ERK1,2
and PLC-IP3 pathways and up-regulate proliferation independently of PKC and PI3K
signaling (also examined). In addition, CaSR-mediated PLC-IP3 activation is important for
MSC survival and prevention of apoptosis.
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Mesenchymal stem cells therapy in animal model of dilated cardiomyopathy induced
by doxorubicin: troponin I levels and histological evaluation.
Helena Flores Mello1, Priscilla Domingues Mörschbächer1,2, Ana Helena da Rosa Paz1,
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Lanucha Fidelis da Luz Moura2, Anelise Bonilla Trindade2, Elizabeth Obino Cirne-Lima1,2
& Emerson Antônio Contesini2.
Dilated cardiomyopathy describes primary myocardial diseases, resulting in heart
failure. Adult heart is capable of limited renewing and studies indicate that stem cells
transplantation could be efficient for tissue recovering. According to this, we aimed to
assess myocardial regeneration in rabbits with dilated cardiomyopathy (CMD) induced
by doxorubicin, through the use of mesenchymal stem cells (MSCs). Animals were
divided into three groups: control group (n=5), induced CMD treated with saline (n=5)
and induced CMD treated with MSCs (n=5). Evaluations were taken by troponin I dosage
on days 0, 1 and 15, and histological analysis after euthanasia. We observed increased
levels of troponin I on sick group treated with saline (0.0102±0.0011 on day 0,
0.1032±0.0259 on day 1 and 0.2762±0.0646 on day 15), while sick group treated with
MSCs showed modest decrease in these levels (0.0114±0.0031 on day 0, 0.082±0.0255
on day 1 and 0.0654±0.0194 on day 15). Quantitative data were presented as mean±SE.
On sick groups histopathology analysis, we detected the disease characteristics:
sarcoplasm vacuolization and myocardium fibrosis. On control group these aspects were
not observed. Sick group treated with saline developed moderate myocardial injury in
100% of animals, while sick group treated with MSCs developed mild and moderate
myocardial injury in 40% and 60% of animals, respectively. Although there are no
statistical differences, these data revealed that stem cells had promising results for the
reduction of heart injury. This study was approved by Ethics Committee on Animal Use
and financial support was provided by FIPE/HCPA and FAPERGS.
1
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Embryonic stem cells can be defined by three characteristics: self-renewal, ability to
differentiate into various different cell lines, and capacity to originate functional tissue
cells from the same lineage. Low power lasers at different intensities are capable of
modulating biological processes, assisting in the healing of wounds, recovering tissue,
and proliferating cell lines, and thus, have been widely used as a tool in cellular
biomodulation. Lasers can have both a photobiostimulation and photobioinhibition
effect within the irradiated tissue, each of which can be used in a number of therapeutic
applications. This paper uses lasers on λ 685nm and 830nm on D.E 0.1, 0.5, and 1.0
J/cm2; and 1.0, 2.0, and 3.0 J/cm2, respectively, as a tool for the proliferation of line
MEL-1. Utilizing HFF-1 line as the feeder layer, the MEL-1 line was transferred manually.
Then the culture was irradiated, optical density read, and posterior marked with AntiSox17, Anti-Oct-4, and Tra-1-81 antibodies. All the parameters used in the irradiation of
λ 685nm had an inhibiting effect on the MEL-1 line, causing it to not respond positively
to the stimulating effect of the lasers. In the λ 830nm, the cells did not demonstrate
inhibition of grown, but the laser was not capable of significantly enhancinge the
proliferation. The marking with antibodies, however, demonstrated that the line
retained its pluripotency characteristics.
Keywords: Human Embryonic Stem Cell; Low Power Laser; Biomodulation; Feeder Layer.
Supported by CNPq (480993/2010-6) and FAPESP (2011/02469-0)
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Background: Subcutaneous adipose tissue (SAT) has a dense network of blood vessels
with associated mesenchymal cell populations (mesenchymal stem cells [MSC] and preadipocytes). Adherent cells derived from these populations isolated from SAT of exobese patients show higher adipogenic potential in vitro than controls.
Aim: Understand cellular alterations during obesity development and weight loss and
the mechanisms by which mesenchymal cells contribute to these scenarios and weight
regain. The study has been approved by the Research Ethics Committee of HUCFF-UFRJ,
Brazil.
Methods and Results: Flow cytometry analyses were done on mesenchymal cell
populations and adherent cultured cells derived from SAT of control (BMI=27.5±0.6),
obese (BMI=48.2±5.4) and ex-obese (BMI=28.3±1.5) patients. SAT from obese was
sevenfold enriched in MSC compared to controls (72,6 versus 10,7 x106 cells/g). SAT
from ex-obese showed a lower frequency of MSC than obese, but still higher than
controls. Frequency of pre-adipocytes was similar in obese (15,7x106 cells/g) and
controls (11,3x106 cells/g), but significantly enriched in ex-obese (63,4x106 cells/g).
Analyses of the functionality of adherent cells are in course to compare the adipogenic
potential of these cells from each patient condition in a 3D pellet culture system
incubated for 3 weeks with adipogenic medium, which showed to be more efficient
than the 2D system. NileRed O, collagen type I and CD34 staining was identified by
confocal fluorescence microscopy.
Conclusions: Facility to regain weight by ex-obese may be a consequence of
accumulation of pre-adipocytes in the SAT of these patients and of MSC during obesity.
Funding Support: CAPES, FAPERJ, CNPq.
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Background: Human embryonic stem cells (hESC) in general require co-culture with
feeder-layers in order to remain undifferentiated. However, the use of animal-derived
feeder-layers is incompatible with the clinical setting.
Object: The objective of this work was to investigate whether human menstrual bloodderived mesenchymal cells (MBMC) can substitute mouse embryonic fibroblasts (MEF)
as a feeder-layer H9-hESC.
Methods: Both cell types were isolated and cultured in DMEM F-12. After three
passages, they were inactivated with Mitomycin C for 3 hours. H9-hESC were grown
over MBMC and MEF under standard conditions. H9-hESC growth, proliferation, survival
and maintenance of the undifferentiated state were evaluated.
Results: H9-hESC grown over MBMC presented a similar morphology, expressed Alkaline
Phosphatase, transcription factors Oct3/4, Sox2, Nanog and Klf4 by RT-PCR and SSEA-4
and Oct3/4 in immunofluorescence assays. The average colony size of the H9-hESC on
MBMC was highest when compared to MEF (p<0.05). Growth factors analysis revealed
amplification of the transcripts FGF-2, BMP4, TGF-β1, VEGF and PEDF by RT-PCR in
feeder-layers before and after inactivation. We also observed similar embryoid body
formation, size, morphology and the expression of marker genes for three germs layer
on EB. The expression of Oct-3/4 showed significant reduced on EB cultured over MBMC
compared to MEF.
Conclusion: MBMC are able to maintain ESC in an undifferentiated state with
comparable efficiency to MEF. Therefore, MBMC are a suitable alternative to animalderived feeder-layers for growing hESC.
Approved by the Ethics Committee of the Health Sciences Center (UFRJ).
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Encapsulating cells in biodegradables hydrogels offers numerous attractive features for
tissue engineering and cellular therapies. The combination of mesenchymal stem cell
and cell encapsulation technology represents a promising approach for maintenance
and delivery of stem cell to injury tissue. In this study we establish a new methodology
of human dermis stem cell encapsulation in carrageenan hydrogel. Human skin samples
were obtained from patients who undergoing facial-lifting (approved by the UFSC
Human Ethics Committee). For the methodology establishment of stem cell
incorporation in carrageenan hydrogel preliminary tests as time of cell plating in
hydrogel, time of hydrogel polimarization and hydrogel durability in culture (without
KCl, KCl 1%, 3% and 5%) were done. The cells were encapsulated in two distinct
carrageenan hydrogels: native carrageenan (test condition) and commercial
carrageenan (control condition) purchased from Sigma®. All conditions were maintained
in DMEM F12 plus 15% FBS for 14 days and then analyzed for morphology, survival and
adherence. We observed that the best time to incorporate cells in hydrogel is 2 minutes
after plating and the hydrogel polymerization time is 20 minutes. The presence of KCl
(5%) increases the hydrogel durability in culture. The majority of encapsulated cells have
rounded morphology. The viability test (MTS) showed an increase in survival at the
seventh day of culture, having a little decrease at the fourteenth day. Furthermore no
significant difference was observed between native and commercial carrageenan.
Carrageenan hydrogels seems to be an attractive alternative for cultivation and
maintenance of stem cells. Financial Support: FAPESC e CNPq
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Embryonic stem cells (ESC) differentiate into several cell types and have been
considered a promising source for cellular therapy. However, the lack of non-invasive
tracking of cells has represented a serious obstacle to understand the mechanisms
responsible for functional improvement of host tissue. Cellular magnetic resonance
imaging (MRI) is a rapidly growing field that aims to visualize and track cells in living
organisms.
To label beating cells derived from an ESC with superparamagnetic iron oxide
nanoparticles (SPIONs) and track these cells in hearts of chagasic mice by MRI after
intramyocardial injection.
Mouse ESC-line E14TG2A was cultured and differentiated in embryoid bodies (EB) by the
hanging drop method. On the fifth day, the EB were plated on adherent dishes and
incubated with SPIONs (FeraTrack™). After 2-days, labeled beating cells were trypsinized
and 3x105cells were injected into mice hearts using echocardiography to guide the
closed chest intramyocardial injection. Then, heart images were obtained by MRI.
ESC expressed undifferentiated markers (Oct-3/4 and SSEA-1) in immunofluorescence
assays. Beating cells were observed after 7-days of EB cultivation. Labeling efficiency
was evaluated by dextran immunofluorescence and prussian blue reaction in vitro. The
labeled cells were detected by MRI.
The ESC derived beating cells were efficiently labeled with FeraTrack™ and detected in
hearts of chagasic mice by MRI showing that this approach is suitable for in vivo cell
tracking of transplanted cells in the host organism.
Approved by the Committee for the Use of Experimental Animals (UFRJ).
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Mesenchymal stem cells (MSCs) self-renew and differentiate to multiple mature cell
lineages. MSCs are considered a source for stem cell-based tissue engineering and
regenerative medicine. Currently, osteoporosis is indeed a public health problem more
common among people with physiological dysfunctions associated with aging.
According to the various reported studies, the strongest evidence of osteoporosis cause
is hormone deficiency. In our studies, the effects of 17-beta-estradiol in MSCs during
osteogenic differentiation were analyzed. MSCs were isolated from heart and intestine
of Gallus gallus embryos (19 days old) and cultured in osteogenic medium (OM) for 11
or 20 days. MSCs extraction procedures were approved by the Ethical Committee for
Animal Research of Universidade Federal do Rio Grande do Sul. During differentiation,
cells were exposed to the following concentrations of 17-beta-estradiol: 1 µg/ml, 5
µg/ml, 10 µg/ml and 20 µg/ml. The control consisted of cells exposed to the OM without
hormone. MSCs exposed to the higher concentrations of hormone (10 and 20 µg/ml)
showed decreasing in their proliferation rate and high apoptosis levels, unlike we had
observed for the low concentrations of hormone (1 and 5 µg/ml). Cells treated with 1
and 5 µg/ml of hormone also showed an increasing in the alkaline phosphatase activity
and calcium deposition. We concluded the 17-beta-estradiol can enhance the
proliferation and differentiation of MSCs in vitro. As perspectives, intermediary
concentrations of hormone will be tested and the expression of osteogenic markers will
be analyzed to confirm the differentiation.
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Inflammatory bowel diseases (IBD) are related to an unrestricted immune response,
presenting abnormal activity of T cells. Treatments available are limited to drugs,
although recent studies have shown beneficial effects of Mesenchymal Stem Cells
(MSCs). Clinical application of MSCs for IBD treatment has been largely studied,
however little is known about the interactions between them with immunosuppressive
and anti-inflammatory drugs used to treat patients. According to this, the aim of this
study was to evaluate cell morphology, functionality and viability of MSCs under the
effects of Dexamethasone (D) in vitro. MSCs were isolated from adipose tissue and
lymphocytes were removed from lymph nodes of New Zealand rabbits. MSCs were
cultured with D under concentration of 10µM, for 3 and 6 days. Control groups
contained only culture medium and cells – Dexamethasone Control (DC). Results
showed there were no morphological differences on MSCs between drug group and
control group over time. Assessment of T cell proliferation (through MTT) showed there
was no statistical difference between D and DC groups on day 6 (p=0,096). Viability tests
(through MTT) showed the Dexamethasone treatment decreased cell viability compared
to DC (p<0,001). Concluding, our results suggest D did not have influence on
morphology and functionality of MSCs, although viability was affected. Further studies
are needed to comprehend the effects of Dexamethasone on cell viability. This study is
approved by Research Ethics Committee of Hospital de Clínicas de Porto Alegre and
supported by FIPE and CNPq.

Background: Recently, it has been demonstrated that reactive oxygen species (ROS)
inhibit cellular adhesion of transplanted stem cells.
Aim: The aim of this work was to investigate the impact of oxidative stress (OS) in
human menstrual blood-derived mesenchymal cells (MBMC), comparing the response of
MBMC to human embryonic stem cells (H9) and induced pluripotent stem cell derived
from MBMC (iPSC-MBMC).
Methods and Results: All experiments below were approved by our local institutional
review board (HUCFF, UFRJ, RJ, Brazil). MBMC were cultured with increasing H2O2
concentrations and cell viability was evaluated. The IC 50 was 1812 µM for MBMC.
Moreover, MBMC produce three times more extracellular H2O2 than iPSC and H9. To
measure intracellular ROS, cells were incubated with CM-H2DCFDA. When exogenous
H2O2 was added, only H9 presented a significant increase in the cytoplasmic amount of
ROS. In addition, expression of genes coding for antioxidant enzymes was assessed and
the expression of catalase, SOD1, SOD2, SOD3 was higher in MBMC when compared to
the other two cell lines. In addition, GPx1 expression was higher in MBMC when
compared to iPSC. GPx activity was similar in the three cells.
Conclusion: MBMC presented high resistance to OS, probably because they are capable
of producing more ROS, leading to a greater expression of antioxidant enzymes. In
contrast, iPSC generated from MBMC were not OS resistant. Therefore, MBMC might be
considered a source for cell therapy aimed at treating patients with diseases in which
onset and progression is associated with OS.
Funding support: CNPq, Capes, FAPERJ, Ministério da Saúde
Key words: Menstrual blood derived cells, mesenchymal stem cells, oxidative stress,
antioxidant enzymes.
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Background: Stem cells have the ability to self-renew and differentiate into various cell
lines. For this reason, several research groups are studying the therapeutic potential of
these cells. However, some therapies are not presenting the expected results, due to
contamination with other cell types, mainly fibroblasts. The similarities of fibroblast and
mesenchymal stem cells are not only morphological, but also observed in the expression
of some markers.
Aims: In this study, we compared fibroblasts to mesenchymal stem cells derived from
dermis and adipose tissue in order to observe the plastic potential of fibroblasts.
Methods: Dermal and adipose stem cells were isolated from patients. Fibroblasts were
obtained from a commercial source. The parameters analyzed were the
immunophenotypic profile (positive: CD29, CD73, CD90 and negative: CD14, CD34,
CD45), differentiation into osteoblastic, chondrogenic, adipogenic cell lines and PCR
array of cells isolated at different culture passages.
Results: Fibroblasts express the same cell immunophenotypic markers, and also some
genes that are related to the stemness potential when compared to adipose and dermis
stem cells. They were also able to differentiate into the three lineages, but this potential
decreases after cell passages when compared to the stem cells analyzed.
Conclusion: Fibroblasts present a differentiation and plastic potential. However, for
stem cell therapies the fibroblast contamination could be a risk for the patient if the
differentiation does not occur properly.
Ethical approval and funding support: This work was approved by Ethical Committee of
Universidade Positivo (No 130.2010 and 011/2011) and it was supported by Grupo
Boticário.
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Tissue engineering represents an interesting possibility to repair and heal damaged and
diseased bone tissue. The present study aimed to investigate the in vitro and in vivo
osteoinductive potential of the poly-3-hydroxybutyrate/polybutylene succinate
(PHB/PBS) scaffolds, using adipose tissue derived stem cells (ASC). To this end, ASC
isolated from Lewis rats were cultured in PHB/PBS scaffolds with osteogenic or basal
media for 21 days. Cell adhesion and morphology were observed by scanning electron
microscopy (SEM). The deposited mineral was analyzed with SEM / energy dispersive
spectroscopy (EDS). For the in vivo evaluation, three groups were evaluated: (1) group
implanted with only the PHB/PBS scaffold, (2) group implanted with scaffold colonized
by ASC and (3) group implanted with scaffold colonized by osteogenic differentiated
ASC. The scaffolds were subcutaneous implanted into the backs of rats for 30 days and
after this time histological and immunohistochemical analysis were developed. This
study was approved by the Ethics Committee on Animal Experiments with the protocol
number N0242/2008. Analysis by SEM revealed that the scaffolds have structures that
allow cell adhesion and proliferation. Histological analysis demonstrated that when
implanted in vivo the scaffolds did not induce a high inflammatory response and did not
affect the function of tissues in the region of the implant. SEM/EDS, histological and
immunohistochemical analysis showed the osteoinductive potential of PHB/PBS
scaffolds which makes this material a promising biomaterial for bone repair
applications.
Financial support: FAPEMIG, CNPq, CAPES.
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Background: Human embryonic stem cells (hESCs) require co-culture with feeder-layers
in order to remain in an undifferentiated state. So far, animal-derived feeder-layers
have been used; however, this is incompatible with clinical usage.
Object: Investigate whether human hair follicle derived cells (hFDC) can substitute
mouse embryonic fibroblast (MEF) as a feeder-layer for hESC culture.
Methods: hFDC and MEF were isolated and cultured in DMEM-F12. After three
passages, they were inactivated with Mitomycin C. Subsequently, hESC were grown over
these feeder-layers under the same conditions. hESC growth, proliferation, survival and
maintenance of the undifferentiated state were evaluated.
Results: hESC grown over hFDC presented standard morphology, expressed Alkaline
Phosfatase, transcription factors Oct3/4, Nanog, Sox2 and Klf4 by RT-PCR and Oct3/4
and SSEA-4 by immunofluorescence. However, analysis of average colony size showed
that the colony was larger when hFDC was used as feeder-layer compared to MEF
(p<0.05). When cultured in suspension, hESCs grown over hFDC formed embryoid
bodies (EB) that presented comparable size and morphology to EB formed by hESC
grown over MEF. Also, EBs expressed genes of three germ layers with no difference in
both feeder-layers. Growth factors analysis revealed amplification of transcripts FGF-2,
BMP4, TGF-β1, VEGF and PEDF by RT-PCR in hFDC and MEF before and after
inactivation.
Conclusion: hFDCs are able to maintain hESC in an undifferentiated state with
comparable efficiency to MEF. Therefore, hFDC are a suitable alternative to animalderived feeder-layers for growing hESC.
Supported by CNPq, Faperj, CAPES and Ministério da Saúde
Approved by the Ethics Committee of the Health Sciences Center (UFRJ)

Multipotent mesenchymal stromal cells (MSC) from bone marrow are cells with
characteristics of stem cells. The present study aimed at establishing culture of MSC
from total bone marrow plated without ficoll gradient, following minimum criteria
dictated by the International Society for Cellular Therapy (ISCT) for future investigation
in cardiovascular diseases. The MSC culture was obtained by extracting total bone
marrow from femur and tibia of Wistar rats. Such procedure was aproved by local Ethics
Committee on Use of Animals (protocol CEUA/UFU 003/10). The total bone marrow
content was plated and maintained in DMEM with 10% fetal bovine serum in CO2
incubator (5%) at 37°C. After the third passage, the cells were submitted to protocols of
adipocyte and osteocytes differentiation. The adipogenic (dexamethasone 10-6M and
insulin 10mg/ml) and osteogenic (dexamethasone 10-7M, ascorbic acid 200mM and glycerol phosfate 10mM) conditions were maintained for 28 days (two exchange/week).
The revelations of differentiation into adipocytes and osteocytes were made by staining
the culture with Oil Red O and Alizarin Red, respectively. Cardiac Fibroblast cultures(CF)
were used as negative control of differentiation. After 28 days, lipid vacuoles and
calcium deposition were observed in MSC cultures, features suggestive of adipocyte and
osteocyte differentiation, respectively, while the CF culture showed no such capacity to
differentiate. The present protocol shows that even without ficoll gradient it is possible
to obtained adherent cell population derived from total bone marrow capable of
differentiation into adipocytes and osteocytes, features assigned to the MSC and
dictated by ISCT. Funding support by FAPEMIG.
e-mail: nayara_ungida@yahoo.com
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MESENCHYMAL STEM CELLS AND PHYSICAL ACTIVITY: A THERAPEUTIC APPROACH IN A
MICE SPINAL CORD INJURY
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Effects of aging on the subventricular zone of the murine brain are regulated by
growth hormone treatment in vivo and in vitro.
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Introduction and Objectives:Traumatic spinal cord injury (SCI) results in motor, sensory
and vegetative deficits, which affects functional performance. Stem cells have been
seen as a promising therapeutic resource for the treatment of nervous system injury,
because it can promotes cell replacement and regeneration of nerve fibers.
Rehabilitation plays a very important role in preventing secondary complications in the
affected individuals, leading to an improvement in the quality of life. To test new
strategies in vivo we associated cell therapy with physical activity.
Methods and Results: In this project aproved for the CEUA/UFF, number 135-2011 we
used the spinal cord compressive model established by our group. We performed a
laminectomy at T9 in females mice C57/Bl6, and extradural spinal cord compression,
with a vascular clip (30g, during 10 seconds). For the cell therapy, we used the
mesenchymal stem cells (MSC) which were injected at the lesion site in the subacute
phase of injury (7 days after). The animals were separated into three groups: injured
(SCI), injured treated with exercise on a treadmill (TMT) and injured treated with
mesenchymal stem cells + exercise on a treadmill (MSCT+TMT). The training procedure
started 14 days after injury. Animals were trained 3 times a week, once a day, during 10
minutes (speed 6m/min). Locomotor behavioral assessment, using the Basso Mouse
Scale (BMS) and the Global Mobility Test (GMT), were tested up to 6 weeks, when the
morphological analyses were made. One-way ANOVA and post hoc Tukey´s test were
used for statistical analyses. Our previous results showed that, the MSCT+TMT
(3,50±1,01) group presented better results in the BMS than the other groups (TMT
2,13±1,03 and SCI 1,78±1,04, respectively, p<0.05). Also, in GMT analysis,
MSCT+TMT(5,22±0,47) group presented better results than the TMT or SCI groups
(4,69±1,20 and 3,85±0,49, respectively). Our functional results seem to have a
correlation with morphological analyses. Quantitative analysis of the number of
preserved fibers at anterior and lateral funiculus of the spinal cord between the groups
revealed that the group treated with cells and exercise (1614±135,5) showed a
preservation of normal myelinated fibers than the other groups (TMT1551±435,0 and
SCI 1178±278,0, p<0.05).
Conclusion:In this work, we combined two therapeutic approaches in a SCI model and
evaluated their effects on locomotor performance. Our results point to a beneficial
tendency of the tested therapeutic combination.
Financial support:FAPERJ,CAPES, CNPq,DECIT-MCT/ MS,FOPESQ-UFF.

Aging is associated with decreased neurogenesis, oxidative stress, basal chronic
inflammation and a decline in a variety of trophic factors, including growth hormone
(GH), which administration is known to improve cognitive function in elderly. However,
the mechanisms regulating GH actions in the brain are poorly understood. Herein, we
evaluated the effects of aging on the subventricular zone (SVZ), the main murine
neurogenic area, under GH influence. Our results show that the number of
neurospheres formed in cultures of SVZ-derived NPC from aged mice (18-22 month-old)
were reduced, as compared with those from young adult mice (03 month-old). In
addition, in the presence of GH, a trend to increase the number of NPC neurospheres
from aged mice was observed in vitro. This GH action was statistically significant only at
the second passage of cells. We also evaluated the effects of aging on gene expression
of inflammatory molecules in the SVZ of aged mice treated or not with GH. Following
brain tissue processing, sectioning and laser microdissection of the SVZ for mRNA
extraction and RT-PCR, we found that TNF-alpha mRNA expression in the SVZ decreased
in GH treated animals. In conclusion, GH effects increasing the number of neurospheres
derived from aged mice is associated with decreased TNF-alpha expression in the SVZ of
aged mice, which suggests that GH treatment might contribute for neuroregeneration in
aging by a mechanism involving at least a decrease in basal inflammation in the SVZ.
Financial support: CNPq, Brazil. UFRJ/CEUA ethical approval protocol: DAHEICB072.
Authors declare no conflict of interest.
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Background: This work highlights the differences in the extracellular nucleotide
degradation rates between MSCs from different murine tissues and showed that this
difference is related to E-NTPDase and eNT/CD73 profile expressions presented by the
cells
Aim: Currently, studies have evidenced the relationship between the purinergic system
and the development and maintenance of mesenchymal stem cells (MSCs). The
objective of this paper was to identify and compare the levels of nucleotide hydrolysis
and expression of NTPDases and eNT/CD73 on MSCs isolated from different murine
tissues.
Methods: The cultures of MSCs from BALB/c mice were submitted to the determination
of enzymatic activity for hydrolysis of ATP, ADP and AMP, by measuring the release of
inorganic phosphate by the Chan method. Protein content was performed by the
Comassie blue method. The real-time PCR technique was performed to verify the
expression of NTPDases, using primers for the six types of NTPDases and CD73.
Results: All studied cells expressed members of ectonucleotidases. In MSCs from
pancreas and adipose tissue, the hydrolysis of triphosphonucleosides was significantly
higher than the other cells. This hydrolysis rate was associated with the level of
ectonucleotidases mRNA expression.
Conclusion: The differential nucleotide hydrolysis activity and enzyme expressions in
these cells suggest that purinergic system can modulate the concentration of
extacellular nucleotides/nucleosides and can regulate the receptor signaling pathway in
murines MSCs.
Ethical approval: All proceeds realized in the present work were approved for the
ethical committee from Universidade Federal de ciências da Saúde de Porto Alegre.
Funding support: CAPES and CNPq.
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Chagas´ disease is one of the main causes of death in Latin America.
Based on evidences that bone marrow (BM) cells can be spontaneously mobilized from
the BM to injured heart this study developed and characterized an experimental model
of Chagas´ disease in chimeric mice. To generate chimeric mice, C57Bl/6 underwent
myeloablation and subsequent graft of 2x10e6 mononuclear cells of BM obtained from
C57Bl/6 transgenic mice that carry the gene for green fluorescent protein (GFP). Before
infection, the animals received 2x10e5 lysed parasites of T. cruzi Brazil strain and, after
22 days, the animals were infected with 3x10e4 trypomastigotes of Brazil strain. Cardiac
performance was evaluated by electrocardiogram and treadmild exercise and heart
tissue by H&E. Immunophenotyping of peripheral blood (PB), BM and heart of infected
and control mice were performed 46 days post-infection by flow cytometry. Chimeric
mice developed first degree atrioventricular block, decrease in heart rate and in
treadmild exercise parameters. Heart tissue revealed myocarditis and presence of nests
of amastigotes. Immunophenotyping showed that infection did not influence the
percentage of CD45+ cells or any other parameter analyzed in SP and BM but the heart
showed an increase in CD4 T lymphocytes (p=0.042) and CD8 (p=0.011).
We conclude that infected chimeric mice presented alterations compatible with acute
chagasic cardiomyopathy. Mature BM cells migrate to the heart, however no evidence
for stem cell homing or resident progenitor stimulation in the heart was observed.
Supported by: CNPq, Capes, FAPERJ, Ministério da Saúde
Approved by: Ethical Use of Animals in Scientific Experimentation
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Stem cells are self-renewing, unspecialized cells that can give rise to multiple cell types.
The use of stem cells has shown great promise for regeneration in failing heart. The
behavior of these cells depends on the balance of complex signals in their
microenvironment, which represents a subset of cells associated with extracellular
matrix and soluble factors. We used the conditioned medium (CM) and the extracellular
matrix (cECM), obtained from human heart tissue, in order to mimic the cardiac niche
and evaluate its potential to induce differentiation of stem cells into cardiomyocytes.
We obtained the CM from cardiac explants cultured on IMDM and the cECM from
decellularized hearts. For decellularization protocol, heart explants were treated with 10
mM Tris-HCl with 5mM EDTA, followed by incubation with 0.5% SDS. Our preliminary
results showed that mesenchymal stem cells (MSCs) cultured with CM and cECM, after 6
days of culture, began to express cardiac troponin I and enhance conexin 43 expression,
suggesting that the heart microenvironment has the ability to induce cardiac
differentiation. We intend to compare the cardiomyogenic differentiation potential of
the heart microenvironment on MSCs, induced pluripotent stem cells and embryonic
stem cells. On the other hand, matrices obtained from other tissues will serve for
comparison with cardiac matrix for induction of cardiomyogenesis. This project was
approved by research ethics committee - FIOCRUZ (nº 419/07). Financial support: CNPq,
CAPES, FIOCRUZ and Araucaria Foundation.
*contact: annyrobert@tecpar.br
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Schizophrenia has been defined as a neurodevelopmental disease that causes changes
in the process of thoughts, perceptions and emotions, usually leading to mental
deterioration and affective blunting. Studies have shown altered cell respiration and
oxidative stress response in schizophrenia; however, most of the knowledge has been
acquired from post-mortem brain or non-neural cells. Hence, the establishment of
complementary experimental models is crucial to the development of new treatments
and studies. Therefore, our objective was to develop a new model using neural
progenitors (NPCs) from induced pluripotent stem cells (iPSCs) derived from a
schizophrenic patient. Then, skin fibroblasts from a patient and one control were
reprogrammed with retrovirus transduction (Oct3/4, Sox2, Klf4 and c-Myc genes), and
characterized by immunocytochemistry and RT-PCR for pluripotency markers. The iPSCs
were also able to differentiate into embryoid bodies and express markers of the 3 germ
layers. As schizophrenia is being proposed as neurodevelopmental disorder,
comparisons were done between NPCs differentiated with a protocol based on retinoic
acid and fibroblast growth factor treatment. We described that NPCs, derived from
iPSCs from the schizophrenic patient, presented 2-fold increase in extra-mitochondrial
oxygen consumption as well as elevated levels of reactive oxygen species (ROS), when
compared to control. This difference in ROS levels was reverted by the mood stabilizer
valproic acid. Our model shows evidence that metabolic changes occurring during
neurogenesis are associated with schizophrenia, contributing to a better understanding
of the disease and highlighting potential targets for treatment and drug screening.
Supported by: FAPERJ, CNPq, INCTC, INCa
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NEW APPROACH TO CULTURE HUMAN ADIPOSE STEM CELL SEEDED ON PHB-HV
SCAFFOLDS FOR BONE TISSUE ENGINEERING APPLICATION
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Tissue engineering emerges as a field of regenerative medicine that offers a strategy to
circumvent the major problems related with bone grafting. In its context, the human
adipose stem cells (hASC) are an attractive cell source to this and the challenge is to
establish standard and reliable cell culture medium. Therefore, our group have
examined the possibility of using a pool of allogeneic human serum (alloHS) as
supplement of the osteogenic medium to evaluate osteogenic differentiation of hASC on
poly-3-hydroxybutyrate-co-3-hydroxyvalerate (PHB-HV) scaffolds, aimed to be used in
bone tissue engineering.
In this study, hASC were obtained from lipoaspirates and expanded in DMEM
supplemented with alloHS (Ethical Approval 0023.0.203.000-11). Immunophenotypic
characterization with flow cytometry was performed. The PHB-HV scaffolds used were
developed by freeze-drying technique. The cells were seeded onto the PHB-HV
scaffolds under static condition and cultured by different times in osteogenic medium.
Through in vitro assays, the viability of these cells was determined by MTS assay. Cell
adhesion and morphology were observed by SEM. And the osteogenic potential of these
constructs were assessed by alkaline phosphatase quantification and expression of bone
markers.
The hASC showed immunophenotype characteristic for mesenchymal stem cell. The
scaffolds showed a good porosity and interconnectivity allowing adhesion and
proliferation of hASC. The cells cultured in alloHS showed high viability and were
capable of differentiate into the osteogenic lineage.
All these results indicate that hASC seeded onto PHB-HV scaffolds and cultured in alloHS
medium may be a suitable strategy to induce bone formation. CNPq, FAPEMIG, CAPES.
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A strategy for nerve regeneration is by using scaffolds containing growth factors. This
work aimed to produce aligned nanofiber matrices with incorporated epidermal growth
factor (EGF) to evaluate its influence on mesenchymal stem cell (MSC) differentiation.
Approval met by the Ethics Committee of of the Federal University of Rio Grande do Sul
(296/08). Aligned scaffolds with and without EGF were produced by electrospinning,
using emulsion consisting of PLGA 15% (w/w), Span-80 0.2%, hexafluoro-2-propanol and
an aqueous phase containing PBS, BSA. Cells cultured on wells were used as control. The
MSCs were extracted from human deciduous teeth pulp, called SHEDs (Stem cells from
Human Exfoliated Deciduous teeth). For neuronal differentiation, SHEDs were seeded
on culture plates and scaffolds, using DMEM supplemented with retinoic acid. After
14 days, the differentiation was evaluated by immunofluorescence, using nestin
and GFAP. The matrices were evaluated for morphology and fiber diameter by scanning
electron microscopy. Control scaffolds (PLGA) and PLGA/EGF showed aligned fibers,
homogeneous morphology, with an average diameter of 548±29 nm and 329±87 nm,
respectively. The presence of SHEDs on scaffolds following the same orientation of
aligned fibers by confocal microscopy was observed. Concerning neuronal
differentiation, samples cultivated on the plates showed cells with neural phenotype
and positive labeling for nestin and GFAP markers. Differentiation tests of the cells
grown on scaffolds are in progress. It is believed that SHEDs are capable of
differentiation into neural precursors and adherence on aligned PLGA/EGF, indicating
potential for treating neurological diseases. Financial support: CNPq, FAPERGS and SCRI.
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Equine mesenchymal stem cells (MSCs) are potentially useful for engineering tendon,
ligament and cartilage tissue because of their ease of proliferation. There are increasing
reports that MSCs can be isolated from multiples adult mesenchymal tissues such as
synovium. The objective of this study was to apply Knowledge obtained from previous
studies of Bone marrow MSC to a “characterization” of Synovial Membrane
Mesenchymal Stem Cell (SM MSC ) and their proliferative capacity. Equine material was
available from on-going projects unrelated to this proposal at the Royal Veterinary
College (RVC) addressing ethical protocol. The synovial membrane was collected by
tenoscopic biopsies, finely minced and the nucleated cell fraction released by enzymatic
digestion, followed by expansion in culture on plastic. Analyses of SM-MSCs were done
included characterization by colony-forming unit (CFU-F) assays, cell doubling time, and
cell morphology as well as trilineage differentiation and epitope profile. Results – SM
MSC could be expanded extensively in monolayer, with limited senescence. SM MSC cell
populations possessed trilineage differentiation potential into osteogenic, adipogenic
and specially chondrogenic lineages. Epitope profile was characterised by flow
cytometry performed in the fourth passage tested in FACSCalibur. SM MSC were found
to express CD44 and CD105 but lack to CD45 in line with previous data observed for
equine bone marrow MSCs.The results obtained revealed the immunophenotypic
characterization of the surface of isolated and cultivated MSC, classifying these cells as a
promising type of progenitor cells that can be applied in equine cellular therapy.
Financial support: CNPq and Capes
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Aim: It is known that early embryogenesis occurs in a hypoxic environment. Hypoxia
triggers the accumulation of misfolded proteins in the endoplasmic reticulum lumen,
leading to the activation of the unfolded protein response (UPR) pathways. In a model
of embryo formation using embryoid body (EB), it has been recently reported that
hypoxic conditions favor EB formation. In this work, we analyzed activation of UPR and
Oct 3/4 expression in naive pluripotent stem (ES) cells and in ES cells undergoing
spontaneous differentiation (EB).
Methods: Embryonic stem cells (R1) were maintained in culture as pluripotent colonies
or as EB (2 and 4 days). Both mouse embryonic stem cells (R1) and human embryonic
stem cells (H9) were treated with an UPR inducer (tunicamycin) for 24h. Proteins were
then extracted for western blot analysis.
Results: CHOP/GADD153, an UPR activation marker, increases during the EB formation,
exhibiting lower levels in pluripotent stem cells than in EBs after two days and four days.
In naïve embryonic stem cells (R1 and H9), the treatment with tunicamycin, which
increases CHOP/GADD153, levels of Oct3/4 are reduced. In addition, we verified that
the treatment with an inhibitor of eIF2alfa dephosphorylation leads to a decrease in
Oct3/4 in human embryonic stem cells (H9) during EB formation.
Conclusion:These results indicate that the UPR activation occurs during spontaneous
differentiation of embryonic stem cells as embryoid bodies. These data are in
agreement with our hypothesis that UPR activation favors decrease of Oct3/4 content
and consequently induces differentiation.
Finantial Support: CNPq, FAPERJ, CAPES, UFRJ-PIBIC.
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The development of cell supports and the understanding of the mechanisms involved in
cell-support interactions may contribute to the advancement of biological research and
cell therapies. In the search for synthesis of a microenvironment that mimics the spatial
structure found in vivo, three-dimensional supports has been developed for cell culture.
Observing the biological potential of natural biopolymers, the research group
Biopolímeros de Cana-de-Açúcar has developed a cancellous scaffold based on
sugarcane biopolymer for use in 3D cell culture. To assess the feasibility of this material,
MSCs from human umbilical cords were grown on it - with the approval of the Ethics
Committee of UFPE - Protocol no482/10. MSCs were isolated by enzymatic extraction,
through the cannulation of the cords vein and incubation with Collagenase IV in a water
bath for 4 minutes. Then the cells were aspirated, centrifuged at 400g for 10 minutes
and seeded in 25 cm² culture bottles, and maintained in CO2 incubator at 37°C, in
DMEM 20% with mixture of antibiotics. After the 2nd passage, cells were seeded on
sugarcane-based sponges for 7 days. After, the material was fixed in Bouin, 5µ thickness
sections were made and stained with hematoxylin and eosin. Image analysis made on
optical microscope showed cells retained within the material with irregular rounded
shape and short cytoplasmic projections. Based on these results we conclude that the
biopolymer sugarcane sponge is shown as a potential tool for use in 3D culture of MSCs.
Work funded by CNPq.
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Floral transition is coordinately regulated by both endogenous and exogenous cues to
assure reproductive success under fluctuating environmental conditions. Abiotic stress
conditions, including drought and high salinity, also influence considerably this
developmental process. However, signaling components and molecular mechanisms
underlying the regulation of floral transition by environmental factors are still elusive. In
this work, we show that the Arabidopsis BROTHER OF FT AND TFL1 (BFT) gene, encoding
a member of the FLOWERING LOCUS T (FT)/TERMINAL FLOWER 1 (TFL1) family,
regulates floral transition under high salinity. The BFT gene was transcriptionally
induced by high salinity in an abscisic acid (ABA)-dependent manner. Transgenic plants
overexpressing the BFT gene (35S:BFT) and BFT-deficient mutant bft-2 were
phenotypically indistinguishable from Col-0 plants in seed germination and seedling
growth under high salinity. In contrast, whereas floral transition was delayed
significantly in Col-0 plants under high salinity, that of the bft-2 mutant was not affected
by high salinity. We also observed that expression of the APETALA1 (AP1) gene was
suppressed to a lesser degree in the bft-2 mutant than in Col-0 plants. Taken together,
our observations suggest that BFT mediates salt stress-responsive flowering, providing
an adaptive strategy that ensures reproductive success under unfavorable stress
conditions.
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G-1
C - 22
P–2
N - 10
P-4
N-2
C - 77
H - 18
B - 78
B - 213
F-8
B – 177, B 178
Z - 19
V-5
C - 17
N-4
T - 56
N - 21
O -13
I-1
H - 10
B - 172
D - 13
A – 21, A - 22
A – 107, F – 6,
R -10, S - 5
B - 77
F - 11
A – 97, A - 100
B - 130
G-8
B - 211
C - 66
I-2
D - 24
B - 182
H-6
T - 14
B - 131
D - 74
A - 114
R -44, R -48, R
-50, R -58
R -13
H – 5, N - 40
A - 112
B - 129
C - 40
B - 201
B – 183, S - 20
R -9
A – 72, B - 189
H – 7, T - 58
Z - 39
D - 116
A – 38, K - 11
T - 38
R -29
R -58
R -47
A - 96 D – 107,
D – 108, D –
113, D – 117,
D – 118, D 124D – 127, D
- 130
T – 30, T - 65
A – 31, A - 37
T-8
A – 56, A - 57
A – 83, C – 99,
E -7, E -8, R 49, R -57
B - 204
B - 146
B - 12
B – 14, B - 17
D-3
T - 72
A – 91, B - 197
R -71
Z-4
D - 54
D – 43, D – 64
K-8
B - 132
B - 112
Z - 41
T - 51
B - 25
H - 14
C - 29
B - 57

DIAS WB
DIAZ BL
DÍAZ JAM
DINIZ CWP
DINIZ JR JAP
DINIZ LP
DOBRANSKY T
DOLDER H
DOLDER MAH

DOMENICONI RF
DONADIO JL
DONATTI L
DORE CMPG
DÓRIA JG
DREWES CC
DUARTE MEL
DUARTE ML
DUBOC LF
DUMAS ML
DUPIN E
DURANTE AC
DURVALE MC
EL-CHEIKH MC
ELLWANGER JH
EMRICH LC
ESPINDOLA FS
ESPOSITO JBN
ESPREAFICO EM

ESQUISATTO MAM

ESTRELA MS
EVANGELISTA RC
FAÇANHA ALO
FAÇANHA AR
FACCIOLI CK
FACCIOLI LAP
FACINA CH
FADEL AC
FAGANELLO J
FALCAO VTFL
FALEIRO AC
FARIA AMC
FARIA JAQA
FARIA NETO HCC
FARIA PA
FARIA PR
FARIA TF
FARIAS ND
FARIAS PS
FARNESE FS
FARO TAS
FARSKY SHP
FAVARO PMB
FÉ AR
FEIO DCA
FEITOZA F
FELBER YT
FELICIONI F
FELIPPE DC
FELISBINO SL
FELIX RL
FÊO HB
FERNANDES DC
FERNANDES KPS
FERNANDES LR
FERNANDES PCC
FERRÃO FM
FERRÃO PM
FERRARI MFR

FERREIRA AF
FERREIRA AMR
FERREIRA AT
FERREIRA AVM
FERREIRA FF
FERREIRA FRL
FERREIRA GJ
FERREIRA KBO
FERREIRA LC

B - 45
B - 215
B - 68
T – 11, T - 31
R -73
T - 59
T – 23, T - 32
D – 95, G - 31
A – 60, A – 91,
B – 197, D –
28, D – 29, D 30
D - 67
B - 45
A – 67, A - 92
B - 67
T - 67
B - 165
H - 17
A - 25
A - 56
B - 55
N - 51
B - 98
M -6
F-9
T - 12
A - 74
A – 58, A – 62,
A - 65
U - 26
B – 228, B –
241, B -243, B
– 247, B – 248,
B – 249, N –
29, Q -5
P – 1, P – 2, P
– 6, P – 8, P –
9, P – 13
B - 240
C - 51
H - 18
B – 63, B –
131, B - 158
N – 44, N - 49
K-1
D – 53, D – 86
T - 26
R -54
J - 11
U - 32
C - 118
O -12
C - 74
G - 16
B – 18, B - 107
C - 42
B - 62
D - 42
J – 32, J – 42,
U - 42
B - 200
B - 165
B - 122
C - 86
B - 238
B - 178
D - 81
D – 87, D –
101
N - 31
B – 26, B –
216, D - 3
U - 17
P - 13
J – 16, S - 21
C – 21, C – 58,
C - 62
B - 185
R -33
V-6
P - 26
A – 29, T – 13,
T – 29, T – 35,
T – 42
R -43
B – 163, B 164
H - 15
R -26
N - 39
B -127
T-4
C - 96
P - 14

FERREIRA LRL
FERREIRA PCG
FERREIRA WAS
FERREIRA-MACHADO SC
FERRER VP
FERRO ES
FIALHO MCQ
FIERRO IM
FIGLIUOLO VR
FIGUEIRA SF
FIGUEIREDO CC
FIGUEIREDO DTA
FIGUEIREDO JB
FIGUEIREDO MS
FILIPPIN FB
FIORE APZP
FISCHER-FODOR E
FLÁVIO KAPCZINSKI F
FLOH EIS
FLORIM JC
FOCHI RA
FOCK RA
FOGAÇA E
FOGUEL D
FONSECA AS
FONSECA BF
FONSECA CG
FONSECA FL
FONSECA HLS
FONSECA MC
FONSECA RC
FONSECA WF
FONTANETTI CS
FONTES A
FONTES AM
FORNI MF
FORTES GB
FORTI FL
FOSSATI ACM
FRADE PCR
FRAGA HPF
FRANÇA FS
FRANÇA LR

FRANÇA MM
FRANCELIN C
FRANCISCO G
FRANCISCO JS
FRANCO DG
FRANCO FO
FRANCO RM
FRANCO-BELUSSI L
FRANK S
FRANKE SIR
FREIRE NETO CA
FREITAS C
FREITAS EHS
FREITAS JR
FREITAS KM
FREITAS LJA
FREITAS MAR
FREITAS SM
FREITAS VM

FRIESLAND A
FROTA PB
FRUET AC
FUNCHAL C
FUNGARO TP
FURLAN AS
FURTADO IMA
FURTADO RR
GALHARDO MS
GALINDO LT
GALLÃO MI

GAMA P

GAMEIRO J
GANDOLPHI LC
GARCIA ASG
GARCIA E COSTA F
GARCIA HC
GARCIA MCD
GARCIA PMA

T - 37
O -18, U - 37
O -16
B -17
P-5
G – 12, X -1, X
-8
V-1
C - 86
J - 47
B - 219
B -127
R -67
C - 85
J - 43
B - 214
F - 14
B - 58
G - 34
U - 30
I - 10
D - 100
C - 11
D - 78
C – 66, C - 75
B -16, B – 20,
B – 31, F - 5
J - 46
B – 88,T – 18,
T – 2, T - 25
R -28
H - 11
T-3
C - 39
D - 106
A - 64
S – 16, S - 19
H-6
Z–5
B - 162
M -4, M -5
Z - 13
A - 111
U – 18, U - 19
B - 29
D – 36, D – 68,
D – 70, D – 72,
D – 73, D – 74,
D – 80, D – 82,
D – 140
B - 104
A-5
B - 166
A - 108
C - 100
F - 26
U-1
C-2
N - 24
A – 17, A – 32,
T - 40
B - 72
R -68
O -10
B – 151, C - 10
A – 60, G - 31
D – 44, D - 46
R -74
B - 75
B – 73, B –
115, B – 168, B
- 199
M -2
T - 46
G - 30
L-4
C - 32
A - 45
N - 16
R -72
P - 11
I-4
U – 1, U – 10,
U – 2, U – 5, U
-9
A – 1, F – 14, F
– 17, H – 1, J 39
R -53
D - 108
D - 77
D - 93
D - 11
H-8
D - 82

GARDESANI WKM
GARNIQUE ADMB
GARZONI LR
GASTARDELO TS
GATTASS CR
GAUTHIER-ROUVIÈRE C
GEISSLER K
GELALETI GB
GENTI-RAIMONDI S
GERALDO AHPS
GHIZONI H
GIANNOTTI KC
GICQUEL T
GIL CD
GIORDANO RJ
GIROL AP
GITIRANA LB
GOBBO MG
GODA M
GODOY BB
GOES AM
GÓES RM
GOLDENBER RCS

GOMES A
GOMES AL
GOMES FCA

GOMES FILHO SA
GOMES FS
GOMES GF
GOMES JMM
GOMES JR

GOMES L
GOMES LF
GOMES MD
GOMES MPSM
GOMES PF
GOMEZ MV
GOMEZ RS
GONÇALVES BF
GONÇALVES CA
GONÇALVES GJM
GONÇALVES IB
GONÇALVES RC
GONÇALVES WA
GONTIJO JAR
GONZAGA ACR
GONZÁLEZ A
GONZÁLEZ MJ
GORJÃO R
GÓRNIAK SL
GORTZ LW
GOSMANN G
GOTTFRIED C
GOULART FILHO LR
GOULART LR
GOUVEIA C
GOZZO EC
GRANATO AEC
GRANJA MG
GRANJEIRO JM
GREGORIO LS
GREMSKI LH
GRUND LZ
GUATIMOSIM C
GUEDES CES
GUEDES HG
GUEIROS FILHO FJ
GUERRA CR
GUERRA MP

GUERRA MT
GUERRANT RL
GUIDO BC
GUILHERME RF
GUILLAUME E
GUIMARÃES IM
GUIMARÃES LPTPG
GUSMAN GS
HA KS
HACKENHAAR FS
HADDAD NF
HAEMMERLE CAS
HAGA RB
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S - 18
B -192
A – 39, P - 26
B - 41
B – 37, B - 38
J-6
C - 36
B - 103
A - 55
P - 32
A-1
C - 59
A - 79
C - 72
B – 61, B - 80
C-3
A – 108, K - 6
A - 63
M -13
J-8
Z – 28, Z - 37
A – 63, D – 24,
D – 41, D – 69
K – 1, K – 8, P
– 34, Z – 21, Z
– 26, Z – 30, Z
- 35
T - 75
N – 28, N - 35
T – 34, T – 59,
T – 63, T – 72,
T - 84
C - 110
C - 115
T - 11
F-6
B – 151, B –
186, B – 252, C
- 10, N - 37
P-7
D - 66
X -4, X - 5
T - 18
A - 15
T – 14, T - 68
T-1
D - 23
C - 73
B - 107
A - 26
J - 16
C - 79
N - 14
D - 32
B - 109
A - 117
A - 84
S - 23
G - 35
B -160
T - 44
B – 174, M -9
B -209
U - 16
X -3
A - 59
T - 45
G – 11, G – 15,
S - 15
D-4
X -7
J-9
T – 3, T - 38
R -63
B - 94
M -6, M -10
R -30
U – 11, U – 12,
U – 15, U – 18,
U – 19, U – 21,
U – 22, U – 33,
U – 40, U - 41
D - 55
R -17
B - 172
C - 69
J-6
T - 32
B - 38
J - 42
B - 53
C - 31
B -66
T - 62
J - 20

HAGE AAP
HAIFIG I
HAJJ G
HAMAO K
HAN SW
HANSEN HP
HATANAKA E
HAUSEN MA
HAYASHI JPM
HAYASHI MAF
HEBLING A
HELFER VE
HELUANY CS
HENRIQUE BVM
HENRIQUES F
HENRIQUES JAP

HENRIQUES MG
HENRIQUES MGMO
HERINGER AS
HERLINGER AL
HERNANDES L
HETZL AC
HILL LJ
HIRAIWA SH
HIRAKI KRN
HIRATA CL
HOFMANN JUNIOR AE
HOLLMANN G
HOSCH NG
HOSOYA H
HOTTZ ED
HROMAS R
HUMMEL LAB
IAMONTE M
IERARDI DF
IGLESIA RP
IKEDA ET
INTROÍNI GO
IONTA M
IONTA M
IRION CI
ISER IC
JACKSON K
JACOB CRO
JAEGER MC
JAEGER RG

JAMUR MC
JASIULIONIS MG
JASIULIONIS MG
JESUS LWO
JIMÉNEZ-GARCÍA LF
JOANITTI GA
JOAZEIRO PP
JONATHAN GS
JORGE EC
JUSTO GZ
KAJISHIMA AL
KALDIS P
KANG KR
KANNO TYN
KATO KC
KATZ SG
KAWAHARA R
KAWALL HG
KEDE J
KEMPINAS WG
KERKIS I
KIDO LA
KIM S-M
KIOKA N
KIPPER FC
KISAKI MK
KLAMT F

KOBARG J
KOBUS K
KONDO T
KOS L
KRAUSE LMF

A - 116
A - 19
T - 36
A - 73
K – 3, Q -1, Q 4
B - 119
A – 44, C - 47
K-7
C - 58
B – 224, B 251
P-7
Z-8
J-7
B - 242
C - 67
B – 156, B –
173, C – 4, F 11
C - 109
R -52
U – 11, U - 12
B – 85, B - 232
R -22, R -23
D - 91
U - 39
D - 104
B - 175
J - 27
A – 68, D - 103
F-3
F - 22
A – 73, A – 75,
M -7
G - 38
B - 56
T - 49
A - 48
B - 49
T - 74
T - 71
D - 52
F - 20
F – 22, F – 27,
H - 10
Z - 35
Z - 33
S - 13
L-7
B - 196
B – 74, B –
125, B – 167, B
- 220
A – 28, A – 49,
R -25
B – 30, B – 49,
B - 78
J – 19, O -8, O
-9, O -15
A - 98
A - 118
B - 75
D – 12, D – 15,
D – 131, P - 17
R -40
N - 15
B – 148, B 190
N - 42
F - 16
J - 13
N - 29
R -10
D - 88
B - 176
A - 13
J - 14
D – 49, D – 50,
D - 55
B – 251, K - 5
D - 98
A - 20
B - 96
A - 69
G - 27
B – 29, B –
149, H – 13, T
- 69
A – 45, J – 5, J
– 8, J - 21
N - 46
A - 75
N - 36
B - 179

KREBSBACH P
KREUSCH MG
KRUEGER B
KUHNE F
LABRIOLA L
LACERDA JZ
LACERDA SMSN
LACERDA TCS
LACOUTH P
LADEIRA LO
LADISLAU T
LAGENTE V
LAH TT
LAMERS ML
LAMIM T
LAMPERT C
LANCELLOTTI M
LANDIM BC
LANGHI LGP
LARA NLM
LARANJO LT
LAUAND C
LAURA SIMON L
LAURINDO FRM

LAUS AC
LAZARI MFM
LAZARINI M
LAZAROTTI MP
LE DIAGON MMRQ
LE DOUARIN N
LEAL CS
LEAL L
LEÃO PEL
LEDUR PF
LEE CS
LEIGUEZ E
LEIMGRUBER C
LEITÃO A
LEITÃO RFC
LEITE EL
LEITE GB
LEITE JCA
LEITE MF
LEITE RP
LEME AFP
LEMOS MS
LENZ G

LEÓDIDO ACM
LEONARDO AMC
LEPLETIER A
LEYTON BJK
LIMA ABA
LIMA ACC
LIMA AM
LIMA C
LIMA EM
LIMA FRS
LIMA GB
LIMA GDA
LIMA LPO
LIMA MA
LIMA MS
LIMA NS
LIMA PDL
LIMA PHS
LIMA TC
LIMA TDFA
LIMA THA
LIMA VM
LIMA WS
LIMA-SALGADO TM
LINHARES ABR
LINO-NETO J

LINS MP
LINS U
LISBOA PC
LISONI FCR
LIZ RD
LOBATO S
LOBBA ARM
LOGULLO C
LOMBELLO CB
LONGHI MT
LOPES AA
LOPES AG

A - 67
U - 27
C - 36
A - 105
G-7
B - 83
D - 73
B - 222
A - 96
Z - 17
B - 198
A – 79, A - 80
Q -2
B – 25, B –
110, E -10
N - 11
T - 66
R -20, R -42, R
-46, R -47
M -8
C - 77
D - 70
A - 50
B - 113
K – 12, K - 13
A – 71, I – 7, J
– 24, J – 37, S 21
B - 217
D – 109, J - 29
J-4
B - 33
J - 10
N - 33
V-8
B - 245
V-4
B - 40
J - 13
C - 104
C-6
B - 56
B - 133
A – 8, B - 67
D-2
N-7
B – 1, F - 4
D – 28, D - 30
B – 176, J - 40
D - 92
B – 23, B – 40,
B – 89, B –
218, S - 2
N - 17
A – 19, A - 50
I - 12
O -14
E -8
D - 21
I – 12, R -56
J-9
O -1 O -2 O -4
B – 88, B – 90,
B - 97
R -62
D - 34
R -24
B - 115
B - 173
A - 52
B - 238
B - 191
B – 121, T - 57
F - 23
R -54
B – 2, R -1
R -19
C - 32
H-9
A – 18, D – 39,
D – 43, D – 64,
D – 66
A - 30
V-4
A – 52, T – 73,
T - 79
C - 30
U - 33
B - 54
B - 70
A - 99
E -3
J - 15
C - 101
B - 132

LOPES DV
LOPES FM
LOPES JR
LOPES KAR
LOPES MH
LOPES TS
LÓPEZ-LOZANO JL
LORENCINI M
LORENCINI RM
LORENZI VCB
LORENZON AR
LOTFI CFP
LOTUFO CMC
LOURENÇO ES
LOURO ID
LOWE J
LU Q
LU Z
LUCAS JZ
LUCENA SV
LUNA MS
MABUCHI I
MACCHI BM
MACEDO DS
MACHADO ACL
MACHADO CF
MACHADO CM
MACHADO DE
MACHADO JR J
MACHADO SM
MACHADO-SANTELLI GM

MADEIRA LF
MADEKUROZWA
MADI-RAVAZZI L
MAGRINI TD
MAI C
MAIA RC
MALASPINA O
MALDONADO CA
MALDONADO IRSC
MALPARTIDA HMG
MALTA JCO
MANCINI K
MANCINI KC
MANFIOLLI AO
MANGOLIN JF
MANHÃES AC
MANSANO ESB
MANSANO RAW
MARANGON CG
MARÇAL LN
MARCELINO RC
MARCIANO RS
MARCONDES PG
MARCUZZO S
MARDONES GA
MARGIS MMANP
MARIA-ENGLER SS
MARIA-ENGLER SS
MARIANO LIF
MARIN MT
MARKUS RP
MARQUES CAB
MARQUES IC
MARQUES MB
MARQUES MF
MARQUES MJ
MARQUES MR
MARQUES PE
MARQUES SA
MARQUES-SANTOS LF
MARQUES-SANTOS LFM
MARRIEL NB
MARTIN PKM
MARTINATTI CK
MARTINELLI PM
MARTINEZ AMB
MARTINEZ PAM
MARTINHO OCL
MARTINS AAB
MARTINS AB
MARTINS ACA
MARTINS AF
MARTINS AMC
MARTINS CM
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C - 54
T - 69
B - 100
A-7
B – 43, T - 74
G - 15
X -10, X - 9
Z - 27
D - 129
A - 23
D - 120
B - 104
T - 57
S - 22
B – 92, B - 93
J – 22, V - 6
M -2
B-5
R -65
J - 33
B – 81, J - 3
M -13
C - 99
T - 55
A - 90
T - 33
D - 67
C - 61
B - 219
G - 10
A – 10, B –
113, B – 130,
N - 18
T – 9, Z - 1
M MC -3
A - 95
A-2
A - 17
B – 140, B 236
L – 6, L – 7, S 1
B – 21, C - 6
R -15, R -16
B - 245
A - 121
A - 51
A - 57
X -5
Z - 18
T - 83
R -22, R -23
G-7
B - 135
B – 51, S - 12
D - 106
B - 31
B - 50
T – 76, T – 77,
T - 78
V-7
U - 25
P – 30, J – 20,
P - 19
B - 214
D - 126
T - 61
C – 100, C –
105, C - 113
N - 11
T - 55
B - 123
A - 94
A – 47, C – 55,
C - 60
T - 77
C - 15
Z - 31
D - 10
L-3N-7N12 N - 8 N - 9
S-9
Q -4
G - 14
R -11
T - 22
N - 41
B – 9, B – 10, B
- 19
R -41
P - 34
A - 88
N - 15
G – 22, G - 26
A - 62

MARTINS CS
MARTINS DFC
MARTINS FA
MARTINS FF
MARTINS GF
MARTINS GVF
MARTINS L
MARTINS MFM
MARTINS MR
MARTINS NF
MARTINS PR
MARTINS PR
MARTINS RAP
MARTINS TMM
MARTINS TVF
MARTINS VR
MARTINS VR

MARTINS WK
MASCHIO DA
MASSOTO TB
MATIAS ICP
MATIAS MS
MATOS AV
MATOS DG
MATOS NS
MATSUBARA FH
MATSUMOTO MA
MATSUMURA CY
MATTA SLP

MATTE U
MATTOS RM
MAYA-MONTEIRO CM
MAYORAL EE
MAZUCATOC VM
MAZZI DPSL
MEDEIROS J-VR
MEDEIROS PL
MEDINA BNSP
MEISSNER GO
MELISO FM
MELLO AA
MELLO CLO
MELLO CP
MELLO HF
MELLO JC
MELLO PA
MELLO-COELHO V
MELO AC
MELO CFV
MELO CM
MELO EN
MELO FP
MELO KCM
MELO RAM
MELO RCN
MELO RRS
MELO TQ
MENDES SP
MENDES-DA-CRUZ FS
MENDEZ-OTERO R
MENDONÇA FAS
MENDONÇA LM
MENDONÇA PP
MENDONÇA RZ
MENESES GCM
MENEZES GB
MENI AZ
MERLO S
MERMELSTEIN CS
MESQUITA LV
MESQUITA-FERRARI RA
METZ C
MIDLEJ VVP
MIETTO BS
MIMURA KK
MIRAGLIA SM
MIRANDA A
MIRANDA DC

MIRANDA F
MIRANDA MASP

M -11
A - 12
A - 53
D-9
N - 17
B – 206, B 208
P - 23
T - 53
C - 114
Z - 29
C-9
T-7
N – 20, N - 28
Z - 28
R -18
B – 43, B –
116, B – 222
T – 33, T – 36,
T – 39, T – 41,
T - 51
G - 19
F-7
Z - 31
T - 34
X -6
C - 25
B - 143
B - 187
A - 103
C-8
A - 47
D – 25, D – 26,
D – 31, D – 85,
D – 89, D –
134, D - 135
A – 38, K – 11,
K – 12, K – 13
A-6
B – 239, C - 14
C-1
A - 24
B - 228
C – 37, C - 38
Z - 41
T - 27
A – 61, S - 25
O -8
A - 78
B - 237
G - 13
Z - 19
G - 24
B - 87
H – 4, H – 11,
T – 82, Z - 32
C - 88
O -1, O -2
A - 34
D – 54, D –
119, D – 132
C-7
R -34
B - 161
A – 89, C – 96,
G - 33 R -55
P - 33
A - 29
D - 65
B - 134
K – 16, T - 28
P - 10
R -50
D - 20
G - 36
G - 22
C – 15, C – 28,
C – 102, G - 5
S - 23
T – 15, T - 16
A – 81, H – 2,
H – 3, N - 26
E -5
C – 41, C - 56
B - 109
R -3
T - 22
C - 89
D – 6, D - 8
G-4
D – 85, D – 89,
D – 134, D 135
B - 221
B - 133

MIRANDA NF
MIRANDA-ALVES L
MISSASSI G
MOLINA RAS
MOLOGNONI F
MOLZ P
MONESI N
MONTE SM
MONTE-ALTO COSTA A
MONTEIRO AC
MONTEIRO EC
MONTEIRO JC
MONTEIRO NS
MONTEIRO VA
MONTENEGRO RC
MONTICO F
MORAES AS
MORAES CA
MORAES GV
MORAES IB
MORAES JA
MORAES JZ
MORAES MNCM
MORAES VWR
MORAIS AS
MORAIS BP
MORAIS DB
MORANDI FILHO R
MORANDI V
MOREIRA CPS
MOREIRA JE

MOREIRA MP
MOREIRA RJP
MORGADO-DÍAZ JA

MORITA M
MOROZ A
MORRIS EAR
MORTARA RA
MOSCARDINI F
MOTOYAMA AB
MOTTA CM
MOTTA LL
MOTTA MCM
MOURA DJ
MOURA EG
MOURA GEDD
MOURA NETO V

MOURA RS
MOYSÉS GR
MÜLLER CB
MÜLLER YMR
MURATA GM
NADER HB
NAGAI MA
NAGAO PE
NAKAMA KK
NAKAYAMA ABS
NASCIMENTO AR
NASCIMENTO J
NASCIMENTO LF
NASCIMENTO LPS
NASCIMENTO NG
NASCIMENTO RD
NASCIMENTO SC
NASCIUTTI LE

NATALI MRM
NAVA A
NAVES TB
NAZARENO A
NAZARI EM
NDREWS NW
NEGRI E
NEILSON AL
NEIVA M
NETTO CA
NETTO FSF
NEVES FMO
NEVES LMG
NEVES MM
NEVES RL
NICOLAU LAD
NIERO ELO

B - 68
B -66
D - 49
B -243
B - 30
A – 32, T - 40
N - 16
C - 91
C – 5, C - 12
O -9
V-2
A - 51
O -5
B - 188
B - 234
D - 96
A – 54, N – 23,
O -7
T - 63
R -27
A - 58
C - 112
B – 250, C - 63
J - 41
G - 23
O -15
K-5
D – 25, D – 26,
D - 27
D – 123, D 127
B - 146
B-7
T – 70, T – 71,
T – 15, T – 16,
T - 17
Z-3
B - 79
B – 50, B – 72,
B – 76, B – 79,
B - 191
M -7
B - 26
H-5
R -2, R -36
B - 105
B - 187
A - 90
H - 13
A – 88, F – 25,
F - 13
U-8
B -207, J - 43
J - 26
A – 106, B –
69, B – 106, B
- 194
B -24
B - 148
C - 16
D – 61, N – 30,
N – 39, N – 46
C - 47
B – 86, J - 26
B - 193
R -59
C - 103
T - 17
J - 29
B - 95
R -8
D - 94
C - 80
T – 5, T - 6
B - 223
A – 6, A – 77,
B – 8, B – 105,
C – 65, P - 18
T - 20
D - 138
T - 31
E -1
N - 38
V-9
C - 73
V-5
B - 224
G – 29, K - 4
J - 23
N - 10
P - 10
D – 33, D - 34
B - 235
C – 37, C - 38
B -192

NISHAN U
NISIMURA LM
NITÃO ETGR
NOBRE LTDB
NOCE BPD
NOCITI JUNIOR FH
NOGUEIRA-MACHADO JA
NORMANN CABM
NOVAES RD
NUNES MCOF
NUNES PR
NUNES VS
NUÑEZ CEC
NUSSENZVEIG HM
OGIAS D
OKADA FK
OLALLA-SAAD S
OLIANI SM

OLIVA MLV
OLIVA SU
OLIVEIRA AC
OLIVEIRA ACBF
OLIVEIRA ADPR
OLIVEIRA APS
OLIVEIRA C
OLIVEIRA CA

OLIVEIRA CB
OLIVEIRA CFA
OLIVEIRA CJL
OLIVEIRA DC
OLIVEIRA EG
OLIVEIRA EM
OLIVEIRA F
OLIVEIRA FC
OLIVEIRA FP
OLIVEIRA JA
OLIVEIRA JC
OLIVEIRA JG
OLIVEIRA JS
OLIVEIRA JSS
OLIVEIRA LL
OLIVEIRA LP
OLIVEIRA ML
OLIVEIRA MP
OLIVEIRA PF
OLIVEIRA PT
OLIVEIRA RB
OLIVEIRA RJS
OLIVEIRA RL
OLIVEIRA RR
OLIVEIRA SBP
OLIVEIRA SKM
OLIVEIRA VA
OLIVEIRA VCC
OLIVER C
ORIÁ RB
ORNELAS IM
ORTOLANI-MACHADO CF
OSAKI JH
OSAKI LH
OSORIO LKP
OTA CCC
OURIQUES LC
PAÇÓ-LARSON ML
PADRÃO JC
PÁDUA TA
PAFFARO AMA

PAFFARO JUNIOR VA
PAIVA CAL
PAIVA PMG
PALLADINO MV
PALUDO KS
PANZETTA-DUTARI GM
PAOLI F
PAPA MP
PAREDES BD
PAREDES-GAMERO EJ
PARISE CB
PARK C-M
PARK H-S
PARREIRA GG
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A - 42
A - 39
N – 9, N - 12
B - 139
A - 99
P - 23
J – 18, J - 23
L – 2, L - 4
R -15, R -16
N - 13
C – 27, F - 16
A-3
J - 48
S-8
F - 17
D-8
B – 122, B –
126, J - 4
B – 41, B – 83,
C – 3, C – 52, C
– 71, C - 89
B – 91, B - 136
D-6
R -38, R -64
A - 106
S - 16
A - 22
C – 2, D – 2, D
-4
D – 32, D – 47,
D – 48, D – 75,
D–76
B -160
D - 36
J - 28
C - 11
B-8
U - 38
X -2, X - 6
R -74
N - 43
J - 32
S-3
D – 104, M -8
D - 132
R -40
B -48, B – 129,
S - 12
P – 36, P - 37
E -11
B - 220
Z - 29
H – 19, M -11
F-8
B - 19
D - 76
C - 65
H - 12
C - 106
B - 149
Z - 30
A – 23, A - 24
C – 49, C – 50,
C – 51, T - 46
T - 80
D - 78
M -4
G – 14, J - 39
U - 13
G – 35, G - 37
U – 23, U – 28,
U - 38
A – 11, A – 14,
A – 15, A - 27
R -49
C - 64
D – 84, D – 87,
D – 101, D –
102, D – 111,
D - 114
D – 35, D – 56,
D – 62, D - 81
T - 10
C - 111
B - 190
R -45
A - 55
B -16
G - 18
A - 94
G – 4, Z - 4
C - 63
Z - 42
A - 20
A - 43

PASSOS JL
PASSOS LAC
PATRICIA PRANKE P

PAUL AL
PAULA ACC
PAULA CAA
PAULA JUNIOR R
PAULA SO
PAULSEN BS
PAZ AHR
PECLI E SILVA C
PEDREIRO MRD
PEDRO AN
PEDROSA CSG
PEIXOTO AR
PEIXOTO BC
PELAJO-MACHADO M
PENNACCHI PC
PENTEADO MV
PERDE-SCHREPLER M
PEREIRA BF
PEREIRA CG
PEREIRA CN
PEREIRA DA
PEREIRA DT
PEREIRA EMR
PEREIRA GB
PEREIRA JAL
PEREIRA JRCS
PEREIRA LA
PEREIRA LX
PEREIRA MC
PEREIRA MJB
PEREIRA MLG
PEREIRA NP
PEREIRA RFC
PEREIRA RVS
PEREIRA VS
PEREIRA-NEVES A
PERERIA NP
PEREZ AM
PEREZ APS
PEREZ DA
PEREZ MO
PERINI VR
PEROTTI TL
PERUQUETTI RL
PESSOA AFM
PETTENUZZO LF
PFAFFENSELLER B
PIAZZA FV
PIECHNIK CA
PIEDADE WP
PILATTI FK
PIMENTA MT
PIMENTEL ER

PINHAL MAS
PINHATTI AV
PINHEIRO APB
PINHEIRO CR
PINHEIRO NM
PINHEIRO PFF
PINHO CF
PINHO V
PINTO JS
PINTO ME
PINTO MT
PINTO NCS
PIRES BRB
PIRES DA
PIRES NPMD
PIZZATTI L
PIZZOL JÚNIOR JP
PLIEGO CM
POEYS SC
POITOU C
POLON L
POLTRONIERI AB
PONTES B
PONTES CLS
PORCIONATTO MA
PORTILHO NA
PÔRTO LCMS
PORTUGAL CC
POSER GV
POSSIDONIO ACB
POSSUELO L

D - 84
D - 105
Z – 6, Z – 7, Z –
8, Z – 10, Z –
9, Z – 11, Z –
12, Z – 14, Z –
39
F - 12
Z - 37
B - 136
C - 72
C - 29
Z - 36
Z - 25
I-8
A - 92
B – 13, H - 15
G - 11
D - 99
O -18
N – 41, N - 22
P - 19
P-9
B - 59
G-3
B - 247
P - 22
B - 144
U - 23
T - 68
A - 11
A - 113
B - 34
T-9
A - 43
D-5
G-8
D - 93
D - 22
R -46
C - 34
L-5
R -4
D – 16, D - 19
F - 21
D - 128
C - 19
P - 16
D - 71
P-8
D - 83
C - 90
T - 30
G - 34
T – 76, T - 78
A - 13
A - 37
U - 20
D - 109
P – 15, P – 16,
P – 28, P – 36,
P – 37
A – 34, P - 20
B - 64
D – 60, D - 79
T - 73
H-7
Z-2
D - 37
C – 13, C – 18,
C – 79, C – 81
B - 169
D - 69
J - 19
A - 87
B - 117
C - 28
N - 19
B - 65
G - 32
B - 163
R -44
C - 114
N - 50
C - 52
S-8
B - 157
A – 59, I – 3, I 4
N - 22
C - 101
C - 78
B - 64
H-2
O -6

POZZI R
PRADO JL
PRADO KM
PRADO LCS
PRADO PF
PRADO PS
PRECUP C
PREDES FS
PRETA CMCC
PRIOR I
PROCÓPIO MS
PRUSCH DS
PRZEPIURA TCS
PUGA CCI
PULEGIO M
PUTTI JS
QUEIROZ AC
QUEIROZ FR
QUEIROZ MS
QUINTANA CYP
QUINTÃO JLD
QUINTAR AA
QUINTILIANO K
QUONDAMATTEO F
RABELO K
RABELO SM
RABINOVITCH M
RACHID CVM
RAHAL P
RAMÃO A
RAMOS AB
RAMOS BCR
RAMOS CA
RAMOS GOR
RAMOS MSC
RAMOS RGP
RAMOS TCP
RANGEL LBA
RAPOZO-YOUNES V
RASIA-FILHO A
RAULINO JCN
REAL FRO
REBELATO HJ
RECCO-PIMENTEL SM
REGO EM
REGO LNAA
REHEN SK
REIS AC
REIS CF
REIS DD
REIS DDA
REIS IDG
REIS INRS
REIS MC
REIS PA
REIS RM
RENNER GDR
RESENDE VTR
REZENDE BM
REZENDE KF
REZENDE-TEIXEIRA P
RIBAS VT
RIBEIRO AAGFC
RIBEIRO AF
RIBEIRO AHR
RIBEIRO DA
RIBEIRO DL
RIBEIRO FILHO AC
RIBEIRO FILHO J
RIBEIRO FM
RIBEIRO HJ
RIBEIRO JA
RIBEIRO JU
RIBEIRO LHG
RIBEIRO LM
RIBEIRO NM
RIBEIRO PC
RIBEIRO RR
RIBEIRO VMA
RICARDI LR
RIEDERER I
RIEGER A
RIETDORF JM
RINALDI JC
RIVAROLI L
RIVAROLI L
RIVERO ERC
RIZZO E

F-2
A - 93
D - 63
A - 33
R -70
D – 58, D - 59
B - 59
D - 95
F - 25
J - 12
A - 107
B - 155
G-9
D-7
D - 41
D - 57
B - 145
R -12
A - 27
P - 18
C - 102
B - 21
Z - 11
B - 119
S - 20
P - 29
R -21
B - 134
B – 35, B - 36
B - 248
K - 16
A - 120
A - 122
P - 25
C – 45, C – 46,
C – 103
A - 112
A - 101
B – 85, B –
198, B – 232
T - 79
T-8
A – 121, A –
122
R -2
D-1
D - 52
B - 179
A - 95
Z - 36
C - 18
B - 102
T – 5, T – 6, T 7
C-9
S - 17
U - 31
C - 42
C - 74
B – 9, B - 10
U - 15
K-2
C - 81
A - 115
N - 18
F - 19
V-2
V – 3, V - 8
N-1
B – 6, F - 2
D - 38
B - 13
C - 95
T - 67
S-5
A - 35
B - 226
D - 29
C - 116
X -1
G - 25
A - 36
R -19
A - 10
I – 11, P - 31
S - 27
S - 29
B - 216
R -65
R -75
P - 25
D – 44, D – 46,
D – 58, D – 59,
D – 60, D – 71,
D – 79, D - 116

ROBBS BK
ROBERT AW
ROCHA CB
ROCHA GG
ROCHA HAO
ROCHA LO
ROCHA SC
ROCHAEL NC
RODARTE RS
RODRIGUES AA
RODRIGUES APD
RODRIGUES BR
RODRIGUES C
RODRIGUES FV
RODRIGUES HA
RODRIGUES HF
RODRIGUES HF
RODRIGUES JCF
RODRIGUES LP
RODRIGUES MD
RODRIGUES ML
RODRIGUES PC
RODRIGUES PMGRS
RODRIGUES T

ROESLER R

ROMAN SS

ROMANA-SOUZA B
ROMÃO LF
RONDON AMR
ROQUE NR
ROSA AR
ROSA AS
ROSA HT
ROSA VS
ROSAS EC
ROSI MID
ROSS BH
ROSSI A
ROSSI MID
ROSSI PIVA MB
ROZENTAL S
RUANO RM
RUIZ AC
RUIZ RC
RUIZ TRG
RUMJANEK VMBD
SABA GT
SABATINO ME
SABINO PM
SADDI TM
SAEZ RC
SAFFI J

SAITO A
SALDANA-CABOVERDE A
SALES CF
SALGADO LT
SALLES ESL
SALLES GN
SAMPAIO MC
SANCHES BDA
SANCHES D
SANGIULIANO B
SANT’ANA FILHO M
SANT’ANNA C
SANTANA DB
SANTANA MAN
SANTANA PT
SANTOS AA
SANTOS AB
SANTOS ABG
SANTOS ACV
SANTOS AMF
SANTOS AO
SANTOS BS
SANTOS CA
SANTOS CLP
SANTOS DC
SANTOS DO
SANTOS DS
SANTOS E SILVA SV
SANTOS EM
SANTOS ESJ
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G – 39
Z - 34
E -5
B - 37
B - 139
D - 125
B - 44
R -37
B – 205, B –
227
J – 38, R -31
A - 109
B - 116
K-9
A - 66
T-2
N - 23
A - 54
A - 93
K-4
B - 223
R -28
B - 28
N - 20
G – 16, G – 20,
G – 23, G – 24,
G – 25, G - 27
B – 4, B – 155,
B – 196, B –
230, B – 231, K
- 10
A – 68, C – 84,
C – 87, D –
103, D – 138
P – 3, P - 12
B - 128
B - 159
R -61
Z - 10
P-3
C – 4, O -6, U 8
D - 12
C - 64
H – 14, J – 30,
N-4
V-7
K-7
B – 159, B –
211, C – 54
P - 20
A – 82, R -30
D - 62
K-2
R -34
B - 212
B – 47, B – 55
D - 13
F - 12
B - 215
D - 110
B - 57
B – 152, B –
202, B – 203, B
– 204, B – 233
J - 21
N - 36
D - 112
U - 39
D - 56
B - 84
C - 53
A - 104
R -38
B - 184
B - 150
U-6
B - 170
B - 229
C - 94
T - 47
R -13
C - 33
A-9
C - 50
I - 11
S-6
B - 246
A - 100
D - 77
B - 175
C – 98, Z - 21
D - 122
D - 48
B - 47

SANTOS EV
SANTOS FCA
SANTOS HB

SANTOS HCP
SANTOS IGD
SANTOS JMCO
SANTOS JMP
SANTOS JN
SANTOS JR AR
SANTOS JS
SANTOS LL
SANTOS LM
SANTOS LPB
SANTOS MA
SANTOS MB
SANTOS MF
SANTOS MF
SANTOS MM
SANTOS MO
SANTOS MR
SANTOS MRV
SANTOS MT
SANTOS NF
SANTOS PCF
SANTOS RS
SANTOS RT
SANTOS TCP
SANTOS TG
SANTOS TM
SANTOS VM
SANTOS VT
SANTOSS DS
SARAIVA EM
SARAN PS
SARNO EN
SASSI FA
SASSONE-CORSI P
SAVINO W
SCABORA JE
SCARANO WR

SCARDUA PMS
SCHECHTMAN D
SCHENKMAN S
SCHER CR
SCHERHOLZ PLA
SCHICHOR CH
SCHMIDT EC
SCHNEIDER N
SCHOFFEN JPF
SCHULTZ TH
SCHULTZE E
SCHUNEMANN M
SCHUPBACH G
SCREIBER AZ
SCUDELER EL
SEABRA SH
SEDMAK B
SEGURA-VALDEZ ML
SEIXAS FK
SEONG-HO J
SERACHI FO
SERRÃO JE
SERVATO JPS
SEVERI-AGUIAR GDC
SHIMABUKURO MK
SHINOHARA EMG
SIGNORETTI PVP
SILVA AA
SILVA AAN
SILVA ACS
SILVA AH
SILVA AN
SILVA AO
SILVA AP
SILVA AR
SILVA ASF
SILVA BH
SILVA BJM
SILVA CG
SILVA CJ
SILVA CL
SILVA CM
SILVA CV

T - 24
D - 110
A – 41, A – 76,
D – 112, D 115
D - 39
N - 25
B - 63
C - 61
F-5
A – 2, E -3
C - 12
C – 118, L - 3
B - 99
A - 82
R -33
O -17
C - 90
I – 9, I - 10
D - 47
D - 27
F-7
A-9
P - 30
G - 21
A - 40
D – 111, R -59,
U-2
T - 83
R -35
T - 39
A – 71, D - 97
G - 20
A - 87
Z-9
J – 35, R -37
B - 39
L-5
B-4
D - 83
C – 83, I – 13,
P - 31
N - 14
D – 17, D – 37,
D – 45, D – 97,
D – 99
B - 62
A - 25
A – 101, A –
102
Z-7
D - 88
Q -2
U – 24, U – 14,
U - 28
Z - 25
E -1, E -2, T 20
P - 27
B - 213
U - 25
J - 45
S - 30
Z-2
R -24
T- 85
A - 118
B - 225
J - 17
B - 177
N – 3, V - 1
B - 11
D - 14
T – 82, Z - 32
O -5
Z-1
R -51
D - 119
B - 142
A - 72
C - 13
B – 114, B –
218
B - 120
D - 136
K-6
B - 205
R -66
A - 97
J – 31, U - 42
B - 101
T - 13
A – 40, A – 53,
J – 38, R -31, R

SILVA DC
SILVA DD
SILVA DF
SILVA DJ
SILVA DM
SILVA DRA
SILVA EAM
SILVA EL
SILVA EML
SILVA EO

SILVA ERM
SILVA FBF
SILVA FG
SILVA FILHO ACC
SILVA FP
SILVA FR
SILVA GAB
SILVA GET
SILVA GF
SILVA GHC
SILVA GM
SILVA IDCG

SILVA JAF
SILVA JG
SILVA JH
SILVA JPV
SILVA JR FP
SILVA JRMC

SILVA JÚNIOR RMP
SILVA KA
SILVA KEF
SILVA KR
SILVA LCF
SILVA LLP
SILVA LLR
SILVA LM
SILVA LM

SILVA LS
SILVA MA
SILVA MBB
SILVA MCC
SILVA MMM
SILVA MRD
SILVA MS
SILVA MT
SILVA NETA HL
SILVA NM
SILVA NS
SILVA PCM
SILVA PF
SILVA RB
SILVA RC
SILVA RF
SILVA RJ
SILVA RR
SILVA RRP
SILVA SA
SILVA SG
SILVA SV
SILVA TA
SILVA TG
SILVA TKA
SILVA TM
SILVA TP
SILVA VMM

SILVA WLB
SILVA-NETO A
SILVEIRA BS
SILVEIRA GF
SILVEIRA LTR
SILVEIRA MS
SILVEIRA NM
SILVEIRA PF
SILVEIRA-LACERDA EP
SILVESTRIN RB
SIQUEIRA AS

-39, R -51, R 70
E -9
B - 140
B -24
N - 27
T - 61
G-6
R -14, R -18
J - 25
V - 10
A – 109, A 111, A - 113, A
- 114, A – 116,
M -12, R -66, R
– 72, U - 10
X -3
B - 164
C - 45
B - 27
B – 240, B –
242, O -12
T - 23
N – 25, S - 17
M -5
F-9
D - 75
F - 10
B – 77, B –
246, J – 14, J –
36, O -10
I-6
B - 82
A - 77
C - 26
B - 28
A – 115, B –
120, B – 121, I
– 5, S - 26
B - 161
B - 32
A – 110, E -12
Z - 20
P - 14
V - 10
R -57
B – 27, B – 33,
C-7
O -3, R -12, R 5, Q -1, R -6, S
– 10, Z - 3
T - 84
D - 136
A - 44
B - 91
P - 17
O -11
F - 18
C - 56
D - 10
R -41
G – 10, Z - 18
U-5
N-6
T - 60
C – 94, C –
116, J - 47
A - 41
D-5
B - 241
M -12
D - 38
N-8
B – 73, C – 117
B - 168
B – 180, C –
106
X -2
T - 81
G - 33
B – 114, B –
118, B – 185, B
– 201
H-9
R -5, R -6
B - 110
B - 147
D - 45
F - 23
U - 34
A - 119
B - 210
T - 44
B – 125, B –
167

SIQUEIRA EE
SMAILI SS
SMANIOTTO S
SMANIOTTO S

B - 141
G - 13
A – 30, P – 21,
P – 24, P – 33
U - 29
Z - 38
B - 74
B – 234, U - 4

SMITH RKW
SMUCZEK B
SOARES BM
SOARES CP
SOARES CP

A – 7, B – 84, B
– 141, B – 142,
B – 182, B –
183, H - 3
B - 39
S-4
U – 40, U - 41
L-6
B - 128
G-9
B - 90
A - 70
C - 76
B - 70
K – 14, Z - 5
C - 93
B - 46
C - 71
C - 46
N – 27, T – 26,
T - 48
D - 80
C - 113
A - 48
C – 26, I - 2
E -10
D - 33
C - 48
B – 230, B –
231
E -6
R -56
J-5
S - 11
E -7
A - 21
B - 80
D - 102
C – 44, D - 40
E -2
B - 233
T - 50
C - 109
B - 18
B - 145
C - 62
S - 10
S-7
U - 26
O -7
B - 69
Z - 12
B – 162, B –
188
Z - 34
N - 31
N – 5, N – 6
B - 92
F - 27
A – 70, A –
104, D – 7, D –
9, D – 23, D –
51, D – 53, D –
100, D – 128,
D – 133, D –
137, N - 21
S - 13
C - 33
R -26
B - 169
N-2
X -9, X -10
S-4
N-3
C - 48
T - 41
C – 53, C – 57,
C – 59, C – 80,
C - 104
C - 82
X -4
C - 97
F - 24
C – 23, C – 24
T - 37

SOARES FA
SOARES FAF
SOARES FLF
SOARES HM
SOARES JM
SOARES MAM
SOBRINHO MF
SOBRINHO PHG
SOCODATO R
SOGAYAR MC
SOGAYAR MC
SOLETTI RC
SOMASUNDARAM K
SONEHARA NM
SONODA MT
SOSTHENES MCK
SOUSA AL
SOUSA CEC
SOUSA CM
SOUSA LP
SOUZA AC
SOUZA ACF
SOUZA BC
SOUZA BK
SOUZA BL
SOUZA CRB
SOUZA EE
SOUZA FN
SOUZA FS
SOUZA IC
SOUZA JM
SOUZA JR PF
SOUZA KS
SOUZA LEL
SOUZA LM
SOUZA LOJ
SOUZA MC
SOUZA MVR
SOUZA NETO CPS
SOUZA NHC
SOUZA PAF
SOUZA RB
SOUZA SR
SOUZA TA
SPOHR TCLS
STEFFENS D
STERNBERG C
STIMAMIGLIO MA
STREIT JR DP
STUMPP T
STUR E
SUZUKI IL
TABOGA SR

TAMIR S
TANIWAKI NN
TANOWITZ HB
TARQUINIO SBC
TAVARES ALP
TAVARES E SILVA R
TAVARES MG
TEIXEIRA AD
TEIXEIRA BC
TEIXEIRA BL
TEIXEIRA C

TEIXEIRA CFP
TEIXEIRA FR
TEIXEIRA L
TEIXEIRA LCM
TEIXEIRA MM
TEIXEIRA S
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TEIXEIRA SC
TENÓRIO DPLA
TERSARIOL ILS
TESSER RB
THOMÉ R
TIAN X
TODESCHINI AR
TOLEDO DAM
TOLEDO PC
TOMIOSSO TC
TOMIYAMA L
TONELLI FMP
TONI KLG
TONIAZZO AP
TORRES AFC
TORRES AMH
TORRES DNM
TOSO VD
TRAVA-AIROLDI VJ
TRAVASSOS R
TRINDADE GS
TURCK P
TURRI JAO
UEIRA-VIEIRA C
URIAS U
UTIYAMA AH
VAGO AR
VALADÃO PAC
VALENCA SS
VALENTE SF
VALIM CXR
VALSECHI MC
VARELA JN
VAROTTI FP
VASCONCELOS RO
VECCHI L
VEIGA SS

VENDITE D
VENTURA ALM
VERAS PST
VERÇOZA BRF
VERGARA FMF
VERINAUD L
VERSUTE EM
VIANA AM
VIANA IMMN
VIANA MN
VIANI FC
VIANNA MCB
VIAU CM
VICENTINI CA
VICTONI T
VIDAL RS
VIEGAS GS
VIEIRA AM
VIEIRA JRC
VIEIRA LB
VIEIRA LFA
VIEIRA LN
VIEIRA NETO JP
VIEIRA PC
VIEIRA TSS
VILAÇA JA
VILANOVA-COSTA CAST
VILARDO AFRM
VILELA ALM
VILELA RC
VILLA-VERDE DMS
VILLODRE ES
VIOLA JPB
VIOTTO AC
VOLPE CMO
VOTTO APS
WARD LS
WATANABE I-S
WEINGRILL RB
WEIS SN
WEITKUNAT M
WERNECK CC
WILLE ACM
WINK MR

WIPPICH AC
WOO JC
WOSNIAK JÚNIOR J
WOZNIAK RW
XAVIER GF

R -39
S-6
J - 33
N-5
C - 20
J-1
N - 45
R -55
O -14
P - 28
B - 96
Z - 17
D - 65
G - 28
G - 26
B - 138
Z - 40
A - 28
A-4
S - 24
B – 124, H - 8
Z - 24
B - 199
D - 121
B - 193
V-3
B – 32, B – 42,
B - 54
T-1
C - 88
R -14
R -25
B - 35
R -20, R -42
B - 34
B - 124
B - 174
A – 61, A – 86,
A – 103, P – 5,
S – 11, X -7
T - 66
T – 80, T - 81
R -63, R -69, R
-71
R -60
R -52
A – 5, C - 20
D - 90
U - 20
P - 24
C - 82
T - 54
A - 14
B – 202, B 203
N – 44, N – 47,
N - 49
A - 80
B - 154
C - 17
B - 118
A – 110, B –
229, E – 12
J - 44
P – 21, U - 29
U – 21, U - 22
U-4
C - 68
J - 35
B - 111
B - 210
U - 36
B - 22
U-6
C - 98
B - 89
G – 39
G - 19
J - 18
B - 123
B - 102
T - 62
D - 139
G – 28, G - 29
N - 24
P - 22
A - 86
A – 69, B –
135, B – 244, K
– 9, Z - 33
R -45
Z - 42
J - 24
B – 71
F - 24

XAVIER JM
YAMANOUYE N
YONG-HO A
YOO J-O
YU-PEI C
ZACARO AA
ZAMBONI F
ZAMIN LL
ZAMPONI GW
ZANAROTTI GM

B - 126
B – 81, J – 3, J
-7
J - 17
B - 53
G-2
B - 51
Z - 14
B - 23
J - 44
N - 32

ZANETTI BF
ZANIER-GOMES PH
ZANON RG
ZAVAN B
ZEBDA N
ZEIDLER JD
ZENI EC
ZENKNER FF
ZINGALI RB
ZOGOVICH M
ZORÉL VJ

K-3
T - 58
T - 24
D - 35
J-2
F-1
N - 38
S - 27
B - 144
S - 14
P-6
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ZORN TNT
ZUCCARI DAPC
ZULIAN JG
ZUMA AA
ZÚÑIGA HAU
ZUZA AL
ZUZZI DC
ZYCH J

P-4
B – 100, B –
101, B - 103
H-1
F - 13
A - 117
D - 130
P-1
O -13

