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RESUMO

A placenta prové todas as necessidades para o crescimento e desenvolvimento
fetal. Na presenca de neoplasia & dificil predizer qual sera a duracao, evolugao e
termo da gravidez. O crescimento tumoral é prejudicial & m&e e a unidade materno
fetal. O substrato energético fundamental usado pelo feto é a glicose proveniente
da placenta, ja que o figado fetal & incapaz de processar a gliconeogénese. A
placenta armazena glicogénio para sua propria atividade metabdlica e prové
lactato para o metabolismo fetal. Em estudos prévios, observamos danos 2a
unidade feto-placentaria, através de alteragbes bioquimicas e morfoidgicas na
placenta, assocciadas ao crescimento do tumor de Walker ou & inoculagao do
liquido ascitico. Apoptose placentdria pode afetar as fungbes da placenta e pode
estar associada ao retardo de crescimento fetal. Por isto, este trabalho teve por
objetivos investigar: 1) Reserva de nutrientes placentérios através da andlise de
amazenamento de glicogénio; 2) Precursores de apoptose placentaria
possivelmente produzidos em fungdo do crescimento do Carcinossarcoma de
Walker 256 ou pela inoculacéo de liquido ascitico; 3) Envolvimento do sistema
ubiquitina-proteossomo no processo seletivo de proteinas placentarias. Ratas
Wistar gravidas adultas foram distribuidas em trés grupos: controle (C); tumor de
Walker (W); inoculadas com liquido ascitico (A); sacrificadas no 169, 19° e 21° dia
ap0s a cruza. Os tecidos placentérios foram homogenizados e analisados através
de: 1) ensaios bioguimicos para glicogénio, contetdo protéico, fosfatase alcalina e
atividade glutationa-S-iransferase; II) ensaios imunohistoquimicos, contando-se
células positivas para PARP, caspase-3 e citocromo c, e 1V) quantificacgo de
precursores apoptoticos (PARP, anti-caspase 3 e citocromo c) e do sistema
ubiguitina-proteossomo subunidade 205, P42 e ubiquitina E2 por Western blotting.
Os pesos placentario e fetal foram significativamente reduzidos em ratos
impiantados com turmor e inoculados com liquido ascitico nos trés dias de andlise
da gravidez. O efeito do crescimento tumoral aumentou os indices de reabsorgdes
fetais que foram semelhantes ao dos grupos inoculados com liquido ascitico.



O labirinto trofoblasto apresentou-se reduzido no 21° dia em ambos os grupos W e
A. Os estoques de glicogénio e a atividade da fosfatase alcalina foram reduzidos
no grupo impiantado com tumor. Os efeitos produzidos pelo crescimento tumoral
foram semelhantes aos observados nos grupos inoculados com liguido ascitico.
Biminuicdo do contetdo protéico placentario foi observado nos grupos W e A
Placenta, de ratos implantados com tumor e inoculados com liquido ascitico,
apresentaram diminuicdo na atividade de GST no 19° e 21° dia; paralelamente
houve aumento significativo de PARP, caspase-3 e citocromo ¢ placentario tanto
na analise imunohistoquimica quanto na andlise por Wesiern blotting. O
crescimento do tumor de Walker causou prejuizo ac tecido placentario e,
especialmente, promoveu modificagbes nos precursores da apoptose.
Considerando-se que o espongio trofoblasto é um dos responséaveis por manter a
funcado placentaria normal, a apoptose descontrolada destas céiulas pode resultar
em impacto negativo ao desenvolvimento fetal através de fatores produzido pelas
células do tumor, ou, indiretamente, pelos efeitos causados pela inoculagdo do
liguido ascitico aumentando a apoptose. Em animais implantados com tumor e
inocutados com liquido ascitico os tecidos placentdrios ndo apresentaram
diferenca significativa de ubiquitina E2, embora as subunidades proteossémicas
20S e P42 fossem significativamente mais expressivas nos grupos W e A, com
relacdo aos respectivos controles. O sistema ubiquitina-protecssomo esta
envolvido na reorganizacio e selecio de proteinas nucleares e citoplasmaticas;
sendo assim, a presenga de tumor ou a inoculagdo do liquido ascitico promoveu
alteracbes neste sistema comprometendo, provavelmente, a viabilidade dos
tecidos placentarios e, consequentemente, a evolucdo da gravidez. Esses
resultados podem ajudar na compreensao de eventos e identificacdo de métodos
que i;énham garantir o bem-estar fetal e desenvolvimento da placenta. Assim ©
crescimento do tumor de Walker, juntamente com a inoculagao de liquido ascitico,
promovem danos irreversiveis a placenta alterando sua homeostasia assim
prejudicando o desenvolvimento e a sobrevida fetal no ambiente uterino.



ABSTRACT

The placenta provides all needs for healthy fetus development. The cancer development
difficulties to predict the period, evolution and term of pregnancy. The tumour growth can
be prejudicial to mother, foetus and, especially to maternal-fetal unit. The fundamentai
energy substrate used by fetus and placenta is glucose, although fetal liver is incapable to
process gluconeogenesis. The placenta cells mobilise glycogen storage for its own
energy activity and provides lactate to earlier fetal metabolism. In previous studies, we
observed damage in the maternal-foetal unity, showed by biochemical and morphological
alterations in placenta associated to tumour growth or ascitic fluid inoculation. Placental
apoptosis may affect a range of placental functions and can be associated foetal growth
retardation. For this reason the aim of this work was to analyse the effects of Walker 256
carcinosarcoma growth in pregnant rats studing 1) the nutrient reserves as glycogen
storage 2) the effects on placental apoptotic precursors and 3) the involvement of the
ubiquitin-proteasome system on the selective process of placental proteins. Aduit
pregnant Wistar rats were distributed into three groups: control, C; tumour bearing, W,
injected ascitic fluid, A, and sacrificed on 16" , 18" or 21* day after breeding. The
placental tissue aliquots were analysed after homogenising and measuring 1) placental
glycogen, and protein content and alkaline phosphatase and glutathione-S-transferase
activity; 1) histochemically the glycogen cells presence; Ili) Immunochistochemically
assays counting [positive cells for PARP, caspase-3 and cytochrome c, and V) The
apoptotic precursors (PARP, anti-caspase-3 and cytochrome c) and ubiquitin-proteasome
proteins (ubiquitin E2, P42 and subunit 208) expression. The placenta and fetal weight
were significantly reduced int both tumour bearing and ascitic fluid injected rats since 16",
19" and 21 day of pregnancy. The effects of tumour growth, inducing high fetal
reabsorption sites were similar in ascitic fluid injected group. Labyrinth layer was
significantly reduced on 21% day in both tumour bearing and ascitic fluid injected. The
placental glycogen cells and alkaline phosphatase activity were reduced in tumour
groups. The effect produced by tumour growth were similar that observed in ascitic fluid
injected group. Decrease in placental protein content was observe in both W and A
groups.



Placental PARP, caspase-3 and cytochrome ¢ positive cells, analysed by
immunohistochemistry and cells and Western blot, were increased in tumour- bearing and
ascitic fluid injection groups, showing that tumour growth clearly produced damage in
placental tissue, especially inducing changes in apoptotic precursors. Since the
trophobilastic celis are the responsible ones for maintaining normail ptacental function, the
uncontrolled death of this cells could result in a negative impact to foetal development, as
many factors either directed produced by tumour cells or indirectly effect produced by
ascitic fluid substances, increasing the apoptosis rate. In tumour-bearing and ascitic fiuid
groups the placenta tissues showed no difference in ubiquitin £2 quantity, although the
proteasome subunits 208 and P42 contents were signiﬁcantly higher in the W and A rats.
This results suggest that the ubiquitin proteasome system was involved in placental
tissues probably being responsible for organizer and selection of citopiasmatic and
nuclear proteins. The presence of tumour or ascitic fiuid injected probably promoted
alterations in the placenta tissues that committed the pregnancy evolution. The knowledge
of this events resulted by tumour effects may help to identify the better way to guarantee
the welfare of fetal and placenta development. In conclusion the tumour growth and,
especially, ascitic fluid injected promoted irreversible damage in a placenta tissue altering

the homeostasis and compromising the foetal development.



INTRODUGAO

Entre todos os periodos do ciclo vital, a gravidez & um dos processos mais
decisivos e singulares. Durante o periodo gestacional, mie e feto tem um
relacionamento intimo e inseparavel. A gravidez caracteriza-se pela formacéo de
um 6rgao impar, a placenta, que tem durac&o limitada. Esse drgao desempenha
fungbes diversificadas, funcionando como intestino fetal, responsavel pelo
suprimento de nutrientes, como puimao fetal nas trocas de oxigénio e didxido de
carbono, como rim fetal, na regulagdo dos volumes liquidos e eliminagéo de
metabélitos de refugo, e como glandula enddcrina versatil, que sintetiza muitos
hormdnios esterdides e protéicos que afetam o metabolismo, tanto materno,
quanto fetal.

O suprimento de nutrientes ao feto depende de reserva materna e ingesta
de alimentos, bem como da fungdo placentdria. O crescimento placentario,
aumenta ao longo do periodo gestacional, paralelamente ao crescimento fetal. A
falha da fungBo placentdria pode ser observada experimentalmente ou
naturaimente, e esta diretamente relacionada ao decréscimo de bem estar e
crescimento fetal.

A competicdo nutricional ou a caréncia alimentar, durante a gestacao, pode
alterar o desenvolvimento da placenta. Dessa forma, algumas patologias como ©
céncer, por exemplo, podem interferir no processo gestacional.

O cancer, crescimento desordenado das células dos tecidos, compromete,
na maioria dos casos, a homeostasia do hospedeiro levando-o a processos de
espoliacio tecidual, culminando em morte. Associagéo gravidez e cancer néo é
rara e a escassez de relatos literarios da real interferéncia do crescimento
neoplésico sobre o estado gravidico, dificulta predizer qual sera a duracéo, a
evolucéo e o termo da gravidez, pois tratam-se de dois pacientes, mae e feto.

Portanto, estudos que visam elucidar o mecanismo de alteragdo da
atividade celular placentaria assumem importancia significativa, quanto ao
entendimento dos prejuizos causados na associagdo gravidez e cancer; sendo
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Uteis para que a medicina possa oferecer altemativas de tratamentos a essas
pacientes, a fim de preservar a Vida do concepto no ambiente uterino.

GRAVIDEZ

A gravidez um dos quadros mais complexos de alteragbes e ajustes
metabdlicos que ocorrem no organismo, tem como principal fungéo a formagéo de
ambiente adequado para o desenvolvimento fetal (KNOPP, et al., 1981).
Adaptaces fisiologicas visam manter o crescimento fetal normal até o final da
gestacéo, sem prejuizo materno, desde que a mée, esteja em condigdes de salide
e nutricao adequadas, caracterizadas pelo aumento da ingesta de alimento e
mudancas importantes no metabolismo envolvendo carboidratos, lipideos e
proteinas.

Durante a gravidez, o metabolismo materno ajusta-se para fornecer nutricdo
adequada para a mde e para a unidade feto-placentdria em crescimento.
Alteragbes metabdlica ocorridas na gravidez, extensivamente descritas por
FREINKEL et al. (1972) e HAY ( 1998), visam fornecimento continuo de nutrientes
& metabdlicos, como aminoacidos, glicose, piruvato e lactato séo necessdrios para
a pre implantagédo do embrido no dtero. Por outro iado, o trofoblasto placentario
tem a capacidade de metabolizar nutrientes redirecionandc-o para o embrido e,
posteriormente, ao feto. A homeostase da glicose é alterada pelo aumento dos
niveis de estrégenos e progesterona. Os estrogenos, principalmente, parecem
aumentar a eficacia da agéo insulinica, estimulando sua secrecio e meihorando a
utilizacdo periférica da glicose; por essa razio, existe maior eficacia na
manutengdo dos niveis glicémicos em jejum, melhor tolerancia & glicose e maior
armazenamento de glicogénio tissular (MATTHEWS et al., 1998). Os niveis de
giucagon estéo relativamente suprimidos apds as refeicdes, nas gravidas,
permitindo que o anabolismo seja marcado por aumento dos depdsitos maternos
de gorduras , da massa corpérea magra e proteinas na primeira fase da gravidez
facilitados pela hiperinsulinemia.



Na segunda metade da gestacdo, a elevag@o sérica de horménio lactogénio
placentario (HLP) e de outros hormdnios contra-insulinicos sintetizados pela
placenta, modificam a utilizagdo materna de glicose e de aminoacidos. O HLP
estimula a lipdlise no tecido adiposo materno e poupa glicose, o nutriente mais
importante para o crescimento fetal. Essas modificagdes s&o, em grande parte,
responsaveis pelo estado “diabetogénicc” da gravidez, caracterizado por
excessiva liberagdo de insulina, associado a diminui¢do da acéoe insulinica ao nivel
celular. Em gestagtes normais, a hiperplasia das células betas maternas leva a
um suprimento de 30% da produgéo basal de insulina na gestacao a termo € a
resposta insulinica, na 2% metade da gravidez é quase o dobro da observada no
estado pré-gestacicnal (LOPEZ et ai., 1995).

Em periodos de jejum materno, os cetoacidos constituem importantes
nutrientes fetais. O desenvolvimento da placenta e feto € dependente da energia
fornecida pela glicose; contudo, n&o € regulada pela insulina. O transporte da
glicose é mediado por GLUT 1, mas sua transferéncia para o feto € mediada pelo
GLUT 3 (LOPEZ et al., 1995). Processos metabolicos fetais consomem cerca de 6
mg/kg/min de giicose e os niveis glicémicos fetais, normalmente, sédo mantidos em
limites estreitos, ja que existe uma homeostasia metabolica materna perfeita. Os
aminoécidos, normalmente, estdo mais concentrados no sangue fetal do que no
materno demonstrando, por parte da placenta, um efetivo transporte ativo pois o
sistema transportador deve operar contra um gradiente de concentrag@o. Por outro
lado modificagdes nos processos de sintese e degradacéo proteéica da
musculatura esquelética matema e decréscimo da capacidade urogénica s&o
necessarios para sustentar a alta demanda de nitrogénio essencial para o
crescimento fetal (CARBO et al., 1996).

Paralelamente as alteracbes dos tecidos matemnos, a placenta tem papel
fundamental no redirecionamento de nutrientes ao feto. Cerca de 90% do
glutamato circulante & metabolizado pelos trofoblastos por descarboxilagéo e
oxidagdo, pela acdo da glutamina sintetase, convertendo-o em glutamina e
direcionando-o a circulagéo fetal, sendo utilizado pelo figado e outros tecidos

fetais como fonte de nitrogénio (MATTHEWS et al., 1998).
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Em humanos é o sinciotrofoblasto, componente da barreira placentaria,
responsavel pela regulacéo deste transporte. No que se refere aos lipideos, ocorre
um desdobramento parciai destes na superficie materna, para depois serem
transferidos para o feto (GARCIA & FERNANDEZ, 2001).

Em varios estagios durante o desenvolvimento fetal, a placenta incube- se
de notorias fungdes até que os érgaos fetais tornem- se funcionais. Estas incluem
as trocas gasosas, a excre¢do, a manutengio da homeostasia, a secrecéo de
hormdnios, a hemopoiese e as fungdes metabdlicas hepaticas (WHEATER, 2001).

A ptacenta apresenta grande complexidade bioquimica pois exerce fungdes
muitiplas relacionadas com atividade efetuadas pelos puimdes, rins, hipéfise,
ovarios, figado e intestino no adulto (WHEATER, 2001). Agrupam-se as fungbes
placentarias em: Metabdlicas: a placenta fomece nutriente e energia para o
embrido, pela sua capacidade de sintese de véarios compostos (glicogénio, glicerol,
acidos graxos, principalmente nos estagios iniciais da gravidez); ela é a reserva
fetal de glicogénio até o terceiro més, pois a partir deste estagio o figado fetal esta
funcionante. O trofoblasto, funcionalmente, pode ser comparado ao parénquima
hepatico pelas suas atividades anabdlicas e catabdlicas. Transferéncia: o aporte
de substratos ao feto & dependente do modo especifico de transferéncias das
substancias via placenta; a atividade placentéria é altamente complexa no que se
refere aos transportes, pois através dela passam vérias substancias que serdo
utiizadas na sintese dos tecidos fetais, bem como dos produtos resultantes do
metabolismo fetal e que devem ser eliminados. Por outro lado, a placenta funciona
como um filtro j& que a passagem de materiais depende mais de sua estrutura
quimica; porém, certas substancias, muitas vezes nocivas ao feto, atravessam-na
sem restrigies (GARCIA & FERNANDEZ, 2001).

A glicose matemna atravessa a placenta por difusdo facilitada, enquanto os
aminoacidos, sdo transportados ativamente; o glicero! e os cetoacidos fluem de
acordo com a disponibilidade sanguinea materna. Endécrina: sintetiza hormonios
esterdides e protéicos que irdo afetar o metabolismo, tanto maternc quanto fetal
(GARCIA & FERNANDEZ, 2001).



Segundo LEDERMAN & ROSSO (1980), agress&@o nufricional sofrida na
gestacio traz sérios reflexos sobre o crescimento do feto. Por sua vez
crescimento, desenvolvimento e, principalmente, a disfungdo placentdria sdo
cruciais e podem estar correlacionadas ac comprometimento do desenvolvimento
fetal ( KATAYAMA et al., 2002). A competicdo nutricional ou caréncia alimentar da
mae, durante a gestacio, pode alterar o processo de desenvoivimento do principal
gerenciador da gravidez, a placenta (GOMES-MARCONDES, 1994).

ASSOCIAGCAO GRAVIDEZ e CANCER

A neoplasia & um tecido que cresce ativamente devido a proliferagao de
células que sofreram diferenciagéo anormal irreversivel. O mecanismo normal de
controle do crescimento desse tecido esté alterado permanentemente permitindo,
assim, crescimento progressivo e desordenado (ROESEL, 1991; GOMES-
MARCONDES,1994).

A transformacgio de células de tecidos normais em céluias tumorais
malignas ocorrem em diferentes processos. Os eslagios da carcinogénese
incluem metabolismo carcinogénico, iniciacdo, promogao, diferenciacdo celular e
progressdo da célula tumoral. O processo de iniciag&o celular envolve mutacéo
resultante de reacdo covalente do carcinégeno com o DNA. Subseqlentemente ,
quando o processo de promogéio ocorre estas ndo se transformardo em células
tumorais sem que haja danos no DNA. Assim, neste processo estéo envolvidas
mudancas quimicas e estruturais das membranas das células e ativacdo de
proteinacinase C ocorrendo fosforilagde de macromoléculas de proteinas
reguladoras da funcéo celular. Sequentemente, hd indugdo de enzimas
relacionadas a sintese de produtos envolvidos na divisdo celular (SLAGA, 1995) e,
como conseqiéncia, desarranjo e desordem do processo de crescimento e
desenvolvimento celular e tecidual.

A morfologia da célula tumoral & bem diferente da caracteristica de células
normais do tecido de origem.



S&o geraimente maiores e a cromatina é mais aparente {hipercromaético);
encontram-se em intenso processo de divisdo celuiar, muitas vezes anormais,
gerando presenca de células com variagdo de tamanho, formato e numero
(RUDDON, 1987).

Neoplasias podem ocorrer em tecidos normais em fases distintas de
crescimento e desenvolvimento. Esses tumores malignos invadem e destroem
tecidos adjacentes normais, formam metéstases, por vias linfaticas ou por vasos
sanguineos, localizadas em linfonodos ou em outros tecidos do corpo, e
continuam a crescer mesmo em estagio de inani¢do do hospedeiro, interrompendo
fungbes vitais e, consequientemente, levando o hospedeiro a caquexia (perda
extrema de peso). A caquexia, € muitas vezes, agravada por sequentes
hemorragias e infecgbes, cuiminando em morte (RUDDON, 1987, DARLING et al.,
1990).

Assim, o céncer difere marcantemente quanto 2o tipo, progresséo e efeitos
danosos de acordo com sua origem, propriedade de crescimento e metastases,
refletidas pelo estado fisiopatolégice do hospedeiro (SLAGA, 1995). Desta forma,
O cancer, assim como outras patologias, pode interferir no processo gestacional
(GOMES-MARCONDES, 1994).

Dependendo do estagio do desenvolvimento do cancer e quando ha
demora no estabelecimento do diagnéstico é dificil predizer qual sera a duragéo,
evolugdo e termo da gravidez, pois frata-se de dois pacientes, mde e feto
(ABRAO, 1988).

O rapido crescimento do tumor de Walker 256 durante a gestacdo em ratos
prejudica © crescimento fetal, mas ndSc ha relatos do decréscimo da
disponibilidade de nutrientes ao feto. O desenvolvimento tumoral promove elevada
porcentagem de reabsor¢hes fetais, bem como alto indice de hemorragia e edema
placentario nestas ratas com cancer (TOLEDO & GOMES-MARCONDES, 1999).
Metéstases placentarias s&o extremamente raras (ELTORKY et al., 1995) e, por
conseqiéncia, s&o raras as metastases no concepto (FREEDMAN et ai., 1960).



O crescimento e as caracteristicas metabélicas da parte fetal, tém
similaridades importantes com o rapido crescimento tumoral. Desta forma a
atividade metabdlica tecidual fetal e tumoral necessita de quantidades aprecidveis
de glicose e de aminoacidos, para a oxidagdo e sintese, estando, portanto,
dependente diretamente das alteracbes metabolicas matemas (CARBO ET AL,
1996).

A associacio entre cancer e gravidez estd na ordem de 0,01% a 0,1%
sendo que 26% destes, sdo de mama ( WEIZS et al., 2001; DUNN et al., 1999);
porém, sdoc poucos os estudos relatando alieracdes fisiopatologicas, tanto
maternas quanto fetais. Assim, o estudo particularizando a atividade placentaria,
frente aos efeitos tumorais, contribuird, futuramente, para preservar a integridade
dos tecidos fetais e, principaimente, da unidade feto-placentaria.

APOPTOSE

O desenvolvimentc de uma Unica célula-ove fertilizada, formando
organismo multicelular complexc envolve replicacdo celular, crescimento e
especializagdo progressiva (diferenciagdo) para uma grande variedade de
fungbes. A divisdo e a diferenciagdo celular s&o proporcionais a morte celular,
tanto durante o desenvolvimento e o crescimento do organismo imaturo quanto no
organismo adulto. Nessas circunstancias 6 mecanismo de morte celular ocorre por
mecanismo chamado apoptose (YOUNG & HEATH, 2001).

Apoptose é um processo fisiologico de morte celular importante para o
desenvolvimento normal e fungdo de multiplos organismos. Anormalidades em seu
controle podem contribuir com uma série de doengas incluindo o cancer, doengas
autoimunes e degenerativas (STRASSER, 2000).

As células mortas e as que estao em processo de morte celular s&o comuns
nos tecidos. A morte das células isoladas nos tecidos normais, pode ocorrer como
parte da renovagdo celular e do desenvolvimento embrionario normai ou como
parte de modificagdes ciclicas em tecidos e orgéos.
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Morte ceiular ocorre por dois diferentes fatores: necrose ou apoptose.
Apoptose & um mecanismo comum de morte celular com aspecto microscopico
caracteristico. encolhimento ou fragmentagdo das células, condensacdo da
cromatina e fragmentagdo do nucleo, organelas citoplasmaticas intactas,
fagocitose de células mortas ou de seus fragmentos por células adjacentes e
auséncia de resposta inflamatéria (WYLLIE, 1981). Morte celular por necrose, a
qual ocorre em condigdes patoldgicas, & caracterizada por danos as membranas
celulares, perda do equilibrio osmético, alteragbes mitocondriais, desintegragdo de
organelas e resposta inflamatéria celuiar (TRUMP et al., 1981, WYLLIE, 1981)

Tanto em condigdes normais quanto patolégicas, uma grande variedade de
disparadores pode iniciar o processo de apoptose dependendo do tipo e da
situacdo celular. Assim, o processo apoptdtico desenvolve-se em fases: nicial,
onde a presenca de genes regulam a ocorréncia de apoptose, ativadora, sinais
comandados pelo programa genético ou fatha de sinalizagio de mecanismos
repressores; progressao, mudancgas celulares na cromatina, pinocitose nuclear e
fragmentacéo do DNA (MIHICH & SCHIMKE, 1994, ELLIS, 1991).

O disparador da apoptose pode ser a ligagdo de uma molécula sinalizadora
20 receptor de membrana especifico, ou a falta de sinal particular que &
necessario para bloquear a apoptose. No interior da célula, certos produtos
geneéticos inibem (bcl-2) ou estimulam a apoptose (p53) dependendo das
interagdes entre si e de muitos outros reguladores (YOUNG & HEATH, 2001).
Portanto, apoptose & um mecanismo especializado de morte celular regulada ao
nivel molecular e conservada a0 longo do pericdo evolutivo. Em muitos instantes
do desenvolvimento normal ou mantenedor da homeostase multicelular do
organismo, programas intracelulares estratégicos sdo iniciados assegurando
destruicdo ou controlando a presenca de células indesejadas. A interferéncia
deste programa pode estar implicita em muitas patologias, como o céncer e
doengas autoimunes (KUMAR, 1998). |

Poly(ADP-ribose) polimerase, PARP, é uma enzima nuciear que tem a
capacidade re reconhecimento e ligagéo as fitas de DNA e sintetizar poly (ADP-

ribose) quantitativamente de acordo com o nimero de fragmentacbes génicas
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(MASUTANI et al., 1995). Atua no mecanismo de reparo genomico, modificando a
arquitetura de proteinas proximas & regido do DNA fragmentado, facilitando a
abertura e condensagéo de cromatina requerida para o recrutamento de processo
de reparo celular (CHIARUGI, 2002). PARP 1 é um importante modulador de
programa de morte celular programada gerenciada pelo protooncogene p53.
Experimentos in vitro demonstraram que danos nio DNA causam uma excessiva
ativacéo de PARP1 com redug&c de ATP e disfungao celular (CHIARUG!, 2002).
PARP é guebrado em fragmentos de 85 kDa e estes tém sido considerados como
marcador de apoptose (KAUFFMAN et al., 1993).

Caspase &€ um termo recentemente proposto para designar a familia
cisteinas proteases (ICE/CED-3) (STRASSER, 2000), essenciais para o©
mecanismo de morte celular em muitas espécies. Toda a sinalizagéo da apoptose
converge em maquinaria de destruicdo celular ativada por essas motéculas que,
por sua vez, estdo envolvidas no reconhecimento e efetivac@o do mecanismo de
apoptose, ndo sendo responséveis pela degradacao de substratos celulares
durante os estagios finais da apoptose, mas sim por mecanismos reguiadores da
inicializacio do mecanismo de morte celular (STRASSER, 2000). Muitos membros
da familia das caspases possuem substratos e especificidade similares e parecem
ser funcionalmente redundantes (KUMMAR, 1998). Nucleases s&o comumente
encarregadas de serem mediadoras da fragmentagdo de DNA. LIU e
colaboradores (1997) isolaram fator de fragmentacdo de DNA (DFF em extratos
Hela citosdlico e verificaram que caspase 3 é essencial para ativagio de DFF
que, subseqUentemente induziria fragmentagdc no DNA. Toda caspase tém
capacidade de clivar PARP; a clivagem de PARP, mediada por caspase-3, resulta
em separacdo de 2 dedos de zinco DNA-ligantes expondo dominio C catalitico
prosseguindo, assim, a fragmentagéo e néo reparo de DNA (NICHOLSON et al
1995). '

Estes estudos estabeleceram o papel crucial da caspase 3 e das caspases
na execucao do mecanismo de morte celular. Mudancas bioguimicas associadas a
apoptose parecem estar envolvidas na amplificaggo da cascata da ativagéo das

caspases.



Desde que ativadas, as caspases clivam uma série de proteinas celutares,
citosdlicas e nucleares, resultando em modificacbes visualizadas durante a
apoptose (KUMMAR, 1998).

MitocOndrias liberam moléculas que participam da ativagdo das caspases e
outros eventos apoptdticos. A disfungdo mitocondrial promove a liberagdo de
citocromo ¢ para o citosol, que associa-se ao fator de indugéio de apoptose (AlF)
ativando direta ou indiretamente a fragmentagio de DNA (STRASSER, 2000). O
citocromo ¢, por sua vez, associado a fatores indutores de apoptoses, ativa
caspase 3, que promove desencadeamento da apoptose de forma indireta por
inibic&o do protooncogene bel-2 (KUMMAR, 1998).

Em certas condigbes patolbgicas, a apoptose pode ser disparada para
destruir células anormais, tais como as infectadas por virus e aquelas com
mutacbes genéticas. Nesses casos, a fatha do mecanismo de apoptose pode ser
vantajosa para as células tumorais, que crescem de forma desordenada,
mediante, falha da apoptose com divisdo celular ilimitada (YOUNG & HEATH,
2001). Aigumas células sZo programadas para destruir-se numa certa fase da vida
e isso s pode ser evitado se for recebido um sinal externo que detenha o
processo. Outras células necessitam de sinais positivos constantes para viver
(fatores de crescimento) e se estes forem inibidos, a apoptose prosseguira
(YOUNG & HEATH, 2001).

Apoptose, em placenta humana, é observada em todos os tipos celulares
incluindo células trofoblasticas, células endotelisis e cslulas mesenquimais, e
ocorre o aumento da taxa de apoptose no decorrer do ciclo gestacional. Contudo,
apoptose placentdria € um processo normal gestacional; porém, muitos estudos
tem demonstrado o aumento da apoptose em placenta de muiheres com retardo
de crescimento intrauterino e outras alteragbes de desenvolvimento fetal { SMITH
et al., 1897, KOKAWA et al., 1998; SMITH & BAKER, 1999; EREL et al., 2001).

Em animais de laboratdrio, apoptose placentéria € induzida em placenta por
administracao de glicocorticéides ou lipopolissacarideos.
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Acredita-se que a placenta seja susceptivel a anormalidades endocrinas,
citocinas inflamatérias e stress oxidativo; o aumento da apoptose induzido por
estas situagOes pode causar disfungéo placentéria resuitandc em deficiéncia no
crescimento e desenvolvimento fetal (KATAYAMA et al., 2002).

Assim, estudos que visam elucidar os mecanismos de alteracdo da
atividade placentaria frente aos efeitos neoplésicos, proporcionarac futuras
propostas de tratamentos, tanto para o organismo materno, quanto para o

organismo fetal.
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OBJETIVOS

Dado que no presente modeio experimental de associacdo entre cancer e
gravidez verificamos danos ao feto ¢ também & placenta este trabalho teve como
objetivo geral dar continuidade a esta ampla drea de pesquisa avaliando as
alteragbes do tecido placentario. Os objetivos especificos foram avaliar os efeitos
produzidos pela evolugdo de neoplasia maligna, carcinossarcoma de Walker 256,
durante a prenhéz de ratas Wistar aduitas, sobre: a) os estogues energéticos
placentarios (depositos de glicogénio), b) ativacdo de precursores apoptoticos
(PARP, caspase 3 e citocromo c) e ¢) sinalizag&o celular através da expresséo de
proteinas proteossomicas do sistema ubiquitina-proteossomo (subunidades 208,
P42 e ubiquitina E2) no tecido placentario.
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SUMARY

The placenta provides the complete requirements for healthy fetal
development. The placenta’s rat is able to storage glycogen, although the placental
cells must therefore mobilize stored glycogen to its own glucose supply whereas
matermnal glucose or placental lactate provided the fetal growth. Aduit female Wistar
rats were divided into three groups: Control-C, tumor bearing-W; injected ascitic
fluid-A. The rats were sacrificed on the 16™, 19™ or 21% day of gestation, analyzing
the placenta and fetus weights and placental tissue samples was aliquoted for
biochemical assays of glycogen and protein conient and alkaline phosphatase
activity. Placental sections were morphometrically analyzed and glycogen positive
cells were counted. The placental and fetal weight were significantly reduced in
both W and A rats from 16™ up to 21% day of gestation, which showed high levels
of fetal reabsorption sites. Significant reduction in labyrinth zone at day 21 in both
tumor bearing and ascitic fluid injected groups was shown, suggesting less
substrate exchange at the matemaiffetal surface. The alkaline phosphatase activity
as well total protein content were found to be reduced in W and A group. The total
placental glycogen and glycogen cells decreased during tumor bearing and ascitic
fluid injection, suggesting reduction in its own stored energy. Ascitic fluid injected
group, representing an indirect tumor effect, presented similar reduction changes in
the placenta to the tumor-bearing group. In conclusion, the tumor growth and,
especially, ascitic fluid injection promoted irreversible placental tissue damage
altering homeostasis and compromising fetal development.
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INTRODUCTION
The placenta is a remarkable organ, which provides the whole needs for
fetal growth. The exchange between fetal and matema! biood is the main way to
induce healthy fetal development (Rudge et al., 1999; Widdowson 1999). Further,
the placental growth is maintained by maternal metabolism and a satisfactory
blood supply (Hemberger & Cross, 2001). Metabolites such as pyruvate, lactate,
amino acids and, specially, glucose, mainly provided by matemnal blood, are
necessary even to initiate blastocyte implantation, placentation and embryo and
fetal development. The most consistent finding of intrauterine growth restriction
(IUGR) is linked to the perturbations in matemal and placental giucose metabolism
in several animals, such as rats, and humans (Berkowitz et al., 2000). |
The placental giycogen stores in rats are localized in spongy trophoblast zone
and these glycogen celis are‘ present up 14" day of geététion. Few glycogen cells
are present in labyrinth trophoblast and there is an increase in glycogen content
from day 15 to 18Iof pregnancy (Lopez et al., 1996). Although it is not well known
the placental celis must mobilize stored glycogen, providing glucose to its own
metabolism (Barash & Shafrir, 1990). As the fundamental energy substrate used
by the fetus is glucose, which is transferred by placenta from mother to the fetus,
and knowing that the fetal rat is incapable of gluconeogenesis, any disturbances in
matemal and /or placental glucose metabolism could compromise the fetal growth
(Redline et al., 1993; Pickard st al., 2003).
Very few studies have reported the real effects of pathological situations, such

as cancer development, during pregnancy. Currently there is no evidence to

17



suggest that tumor burden causes damage or decrease in fetal amino acid
availability (Carbb et al., 19§6; Carbo et al., 1998). In our previous studies, the
pregnant rat bearing Walker tumor showed fetal growth impairment (Gomes-
Marcondes et al., 1998) and significant changes in placental weight and protein
content. In addition, increased haemorrhagic and edema rates were reported to be
associated with high fetal reabsorptions (Gomes-Marcondes et al., 1998; Toledo &
Gomes-Marcondes, 1999).

Knowing tumor growth has an exponential growth pattem similar o exponential
fetal growth, and that nutrient availability is essential for both cancer and fetal cells,
our aim was to investigate whether the placental cell activity and placental
glycogen storage were affected as a result of tumor growth.

MATERIALS AND METHODS

ANIMAL

Adutt female Wistar rats, n=54, 90 days old, obtained from State University of
Campinas - UNICAMP animal's facilities, were maintained in Nutrition and
Metabolism Research Laboratory, in a temperature room (22+ 2° C) day dark-light
cycles 12 hours, and aliowed to a semi-synthetic control diet (AIN-93)) (Reeves et
al., 1993) and water ad libiturn.

For mating, four females were placed with one male in a cage for 12 hours and
fermales were checked for vaginal smear and counted as day 1 of pre:gnancy.

All pregnant rats were distributed into three groups: Contral-C, tumor bearing-
W: injected ascitic fluid-A. The rats were killed on the 16™, 19" or 21 day after
breeding.

NEQPLASIC IMPLANT AND ASCITIC FLUID OBTAIN
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The Walker 256 carcinosarcoma line, originally obtained from Christ Hospital,
Arthur's D Little hospital was maintained in our Laboratory through consecutive
subcutaneous or intraperitoneal passages. The Walker cell suspension
(approximately 2.5 x10° cells,. in 0.5 ml) was injected sui_:)c_:utaneously on 2™ day of
pregnancy; control rats were injected with 0.5 ml 0.9% NaCl (w/v) solution. The
ascitic fluid obtained from the intraperitoneal cavity of rats bearing an ascitic
Walker tumor, was punched and centrifuged at 500 xg for 10 min to remove all
necplasic cells. The ascitic fluid group was injected daily, intraperitoneally, with 2.0
ml of ascitic fiuid, beginning at o™ day of gestation. All the experiments took place
at 14" 17" and 19" day after tumor transplantation, and 7", 10" and 12" day after
ascitic fluid injection.

General UKCCR guidelings for animal welfare were followed and the protocols
were approved by Ethical Co;nmittee number 217-3 |

HISTOLOGICAL AND BIOCHEMICAL ASSAYS

After cervical dislocation all animals had part of the uterus knotted before
dissection and placental and fetal weights obtained. Placental tissue samples was
aliquoted and kept at ~70°C prior to biochemical analysis of glycogen and protein
content and alkaline phosphatase activity. The remaining uterus section was
perfused through the heart with a fixative containing 4% paraformaldehyde in PBS
buffer, pH 7.2. ’

Placental sections (at Ieélst 5um) were made after paraffin embedding and

stained with haematoxylin and eosin for morphological analysis.



The placental histochemical glycogen assay was performed using acid Schiff to
analyze placental glycogen celis and stained with Ehrlich haesmatoxylin (Mc Manus,
1946). The glycogen positive cells were counted using Image Pro Plus software
after capturing the image on a Leica microscope, using 100x magnification.

The placental samples were homogenized either in 0.3 mM Tris pH 8.0; 0.1 mM
NaCl; 10mM EDTA; 0.2 M sucrose; and followed the alkaline phosphatase assay,
using 80 mM P-NPP as sut;strate with 10mM MgClz (.Martins et al.,, 2001), total
protein content foliowing the Bradford assay (Bradford, 1976} and total glycogen
content was performed after tissue digestion with KOH (30% wiv) (Lo et al, 1870).

STATISTICAL ANALYSIS

Data were represented as the mean + SEM. iniergroup and intragroup
differences were .assessed by analysis of variance (ANOVA) followed by Dunn's
multiple comparison tests to establish whether there was a difference between two
groups. Differences were considered statistically significant if p<0.05
(Woclson,1987; Gad & Weii. 1994).

RESULTS

PLACENTA AND FETAL WEIGHTS

The placenta and fetal weights were significantly reduced in both tumor bearing
and ascitic fluid injected rats from 16" to 21 day of gestation, as can be seen in
Figure 1. Despite of the lower fetal and placental weights, a positive ’correlation in
fetal/placenta weight relation was observed in both the tumor bearing and ascitic
fluid injected groups, indicafing that the fetus was less growing according to
reduced placental weight.

FOETAL REABSORPTIONS



Fetal reabsorption sites are presented in Figure 1. These results show that the
effects of tumor growth, with advancing gestational age, induced high leve! of
reabsorption sites, which were similar in the ascitic fiuid injected group. The data
showed 4.5-fold difference between W and C groups, representing a severe
damage in fetal growth in association with cancer.

MORPHOMETRIC ANALYSES

As shown in Figure 2, placental morphometric analysis was made after
measuring 6 different areas, with the same size (632 um?) in 8 different lamina of
each placenta per rat (n=8 dams per group). The measurement was calibrated with
a Zeiss lamina reticule, expressing the values in micrometers. The decidua basalis
was thicker in tumor bearing and ascitic fluid groups killed on 16™ day of pregnancy
(p<0.05). There was a reduction of the decidua basalis layer on day 21 of
pregnancy associated with tumor growth (Figure 2A, p<0.05). Reduction in the
spongy trophoblast layer was seen on the 16th day in W group and 16 and 21%
days in A group (Figure 2B). A significantly reduction was demonstrated in
labyrinth zone at day 21 in both tumor bearing and ascitic fluid injected groups
suggesting less matemalffetal surface of substrate exchanging (Figure 2C).

ALKALINE PHOSPHATASE ACTIVITY

The results of placentat alkaline phosphatase activity are given in Figure 3. The
activity of this enzyme normally decreases with the normal pregnancy evolution.
Therefore a slight decrease in placental alkaline phosphatase activity was seen
during the pregnancy evolution in control dams, but the statistical test showed no

differences among the days analyzed (16, 19, 21) (Figure 3). Alterations in the
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alkaline phosphatase activity in the tumor bearing group were verified by intense
decrease of this enzyme activity on 16th day. Although in the ascitic injected group
this parameter was similar to control dams, the effect of tumor and ascitic fluid
produced changes in the ;;Iacental alkafine phosphafa.se activity pattem when
compared to the control group.

HISTOCHEMICAL AND BIOCHEMICAL ASSAY OF PLACENTAL GLYCOGEN
CONTENT

Table 1 shows the data of total placenta protein and glycogen content, total
placental cells and glycogen positive cells and its relation to fotal cells during the
pregnancy evolution. The cells number analysis was made after counting the total
cell numbers in 6 different areas (632 pm?) in each ptacenta per group (n=8 dams
per group). Total placenta p'fotein content was deep decreased in tumor Jbearing
and ascitic fluid injected dams, around 33% and 28% respectively (Table 1). There
was no change in total number of cells per area in the control group, although the
total placental giycogen content and positive cells changed during the pregnancy
evolu!ion (Table 1).

The total piacental giycogen and positive cells was greatly reduced in tumor
bearing dams in all days analyzed, decreasing by about 30% in comparison with
control dams. These data correlated to lower placenta weight and high number of
reabsorption sites in this greup (p< 0.05 W < C on 16", 19" and 2'15t day). The
giycogen cell profile was reduced in tumor bearing rats compared with the control
group (87%, 72% and 38% lower on 16™, 19" and 21 day, respectively; Tabie 1).

The ratio of glycogen positive celt number per iotal placental cell number was



altered to give a ratio of 30% of glycogen cells to the total cells (Table 1). The
indirect effect evoked by tumor was seen in the ascitic fluid injected group, which
presented a similar reduction in total placental glycogen content as verified in the
tumor bearing group (p<0.05; Table 1). The ascitic fluid injected group showed
reduction in glycogen positive cell number, on 16" and 19" day, compared to
controt placentas (Table 1). This reduction was not as severe in the ascitic fluid
injected group when compared with tumor bearing dams, indicating a quantitative
fourfold reduction in the number of glycogen cells on 16™ day and 1.4 fold on 197
day. No differences were observed on the 21% day. Although there was no
variation in the glycogen cell per total cell ratio between control and ascitic fluid
injected rats, the ratic was lower in the tumor bearing group on all days analyzed.

Figure 4 shows histochemical analysis of the whole placenta from control,
tumor-bearing and ascitic fluid injected groups sacrificed at different gestational
time points. The image from control dams showed a high glycogen store in cells
from the spongiotrophoblast region, despite obéerving a decrease in cell number
after counting (Figure 4 and Table 1). In contrast the fumor bearing dams
presented fower glycogen stores associated with fewer glycogen positive cells.
Since the ascitic fluid was obtained from tumor bearing animals, a similar decrease
in glycogen store and cell number was observed in this group (Figure 4, head
arrows).

Although the glycogen positive cell number was reduced in both tumor bearing
and ascitic fluid injected groups, the glycogen positive cells/total cells ratic was
only reduced in the tumor bearing dams. The ascitic fiuid injected group showed a

similar pattern to controls.
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DISCUSSION

In this study we investigated whether tumor growth and ascitic fiuid injection
could aiter placental glycogen metabalism inducing fetal impairment. The placenta
is responsible for exchange between matemal and fetal blood where the main
barrier for all these exchanges occurs in the placental labyrinth region (Rudge et
al.,1999). Promoting the ample nutrition, especially glucose, necessary for all
stages of fetal development, the placenta tissue is essential for healthy fetal
growth. The fetal development and growth occurs at different periods of cellular
division, causing diﬁerentiaﬁon and development of all body tissues {Godfrey &
Robinson 1998; Lesage et al., 2002).

Matemal malnutrition, such as cancer growth, has been shown to interfere with
normai placental growth as reflected by reduced weight and protein content in the
placenta, although a glucose restrictive diet throughout pregnancy does not
compromise placental growth {Lesage et al., 2002; Lanoue et al., 1992).

The placenta has a higher metabolic rate per unit weight at term (Battaglia,
1989), a higher rate of glucose utilization, and glycogen deposition, which are
related to the abundance of giucose in the matemal- circulation (Ne'eman et al,
1987: Barash & Shafrir 1990, for review see Mouzon & Shafrir, 2001). At the same
time it is not known the main function of placental glycogen metabolism, serving as
an endogenous energy source or represents a regulatory placental storage.
BARASH & SHAFRIR (1990) have shown in their studies that placental gtycogen is
mobilized in response to hormonal stimuli and constitutes a substantial reserve of

energetic substrate, as lactate rather than glucose, to fetal blood since the placenta



lacks glucose-6-phosphatase activity (Shafrir & Barash 1991; Mouzon & Shafrir,
2001).

in the present study, the tumor evolution induced significant reduction in the
fetal and placental weight, indicating fetal growth impairment. Despite having a
positive correlation, suggesting placental less growth causes a proportional
damage in fetal growth, the Walker tumor impact in pregnancy led to an increase in
fetal reabsorption.

Equally important, the neoplasic and fetal tissues are highly dependent on
glucose, and have intensive glucose ulilization (Haggarty et al., 2002; Nuutien et
al.,1999). During pregnancy, many studies have reported that protein mainutrition,
as well as calorie malnutrition produced intrauterine growth reduction (Mello,1994;
Dandrea et al., 2001). Otherwise, the association between cancer and pregnancy
could induce a nutritional competition between tumor and fetus. According to our
previous results, which have shown that ascitic fluid inoculation causes similar fetal
and placental damage in tumor bearing pregnant rats (Gomes-Marcondes et al,
1998), additiona! effects caused by the tumor couid interfere in placental
homeostasis. Probably this fact could be related to a significantly reduction in
placental tayers, a wide reduction of the decidua basalis’ in tumor bearing pregnant
rats associated with a reduction in the spongy trophoblast and labyrinth layers in
both tumor bearing and asc_@tic fluid injected groups impairing the rhatemalffetal
surface of substrate exchax;ging. Correspondingly to.claur results, although the
physiological role of placental alkaline phosphatase is still unknown, probably the
reduction in alkaline phosphatase activity verified in tumor bearing animals on 16%

day could be related to decreased transport between matemalffetal interface, since
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this enzyme can be associated with transport systems and cellular activity (Calhau
et al, 1999; Champion et al, 2003); consequently the placental tissue and
subsequent fetal growth would be jeopardized at the beginning of intense tumor
development.

During tumor growth, decrease in placental weight and protein content was
observed in rats as well in ascitic fluid injected rats. Indeed, piacental growth in rats
is characterized by modifications in its structure and function (Winick & Noble,
1986}, which can be changed by tumor effects, actuating on the transitional period
(between 14™ and 17" day) when cellular hyperirophy, differentiation and high
glycogen deposition occur (Lanoue et al., 1992; Battaglia, 1989). Our previous
study has shown that the fast growth of Walker 256 tumor and ascitic fluid
inoculation during pregnancy resulted in intense edema and hemorrhage ingidence
in different placental regions, decidua, spongy trophoblast and labyrinth layer, in
both pregnant tumor bearing rats and ascitic fluid injected rats (Toledo MT &
Gomes-Marcondes, 1999). Probably this fact could be parallel to decreased
exchanging layers and reduction in alkaline phosphatase activity, as verified in
tumor and ascitic fluid injected, consequently inducing changes in fetal welfare.

The effects of dietary glucose restriction with advancing gestational age is most
severe in dams fed glucose-free diets, resulting in lower fetal fo placental weight
ratio (Lanoue et al., 1992; Dandrea et al., 2001). Our previous studit'es showed a
decrease in matemal glucose in tumor bearing pregnant rats (Gomes-Marcondes
et al., 1988) suggesting the lowered glycogen store in the placenta in the present
study was in occurrence with hypoglycaemia. Moreover, some studies have shown

that a 24-h fast of non-diabetic rats does not produce an appreciable reduction in
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placental glycogen, but does" deplete matemal liver glycogen (Holness & Sugden,
1998). In accordance to these reports normoglycaemia was found in ascitic fluid
injected rats (Gomes-Marcondes et al., 1998), suggesting a role for the indirect
effects present in ascitic fluid produced by the tumor, which promoted the harmed
effects in placenta tissue, reducing total placenta protein and glycogen content,
and fetal growth impairment and high reabsorptions sites.

During normal and diabetic pregnancy in rats, the placenta reduces the levels
of stored glycogen with advancing gestational age (Barash et al, 1983; Barash &
Shafrir, 1990; Mouzon & Shafrir, 2001). The neoplasia or ascitic fluid inoculation
may aiter the nutrient demand for fetal growth possibly harming the homeostasia of
placental tissue. The spongy trophoblast, trophoblast giant cell layer and labyrinth
showed lower glycogen storage on 16", 19" and 212 day of pregnancy, as shown
by immunohistochemistry in tumor bearing and ascitic fiuid injected dams.

In conclusion, the association between pregnancy and cancer promoted
uTeversible damage to placental tissue altering the glycogen storage, protein
content and reduction in placental exchanging surface probably due to factors
produced by neoplasic and/or host cells (Gomes-Marcondes et al, 1998).
Additional investigations will be necessary to understand the changes in cellular
cycle and moreover the real effect of factors produced by tumor or host celis in
placental tissue. Investigations are currently underway to address th(;,se important

questions.
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Figure iegends

Figure 1: The fetal and placental weights and fetal reabsorptions sites
measured on 16", 16™ and 21 day of pregnancy of control (C), tumor bearing (W)
and ascitic fluid injected (A) rats. * p <0,05 statistically difference W and A vs
control groups. | -

Figure 2: Decidua basalis, spongytrophoblast and labyrinth layers (um)
measured on 16™, 19" and 21% day of pregnancy. Legend, control (C), tumor-
bearing (W) and ascitic fluid injected (A) groups. The results are shown as means
+ SEM (n=8). Different superscript letters means significantly difference, p<0,05.

Figure 3: Comparisons of alkaline phosphatase acfivity in the placenta.
Legend: control (C), tumor-bearing (W) and ascitic fluid iniected (A) groups,
sacrificed on 16%, 19" and 21* day of pregnancy. Data are means + SEM (n=8)
different letters of the results means statistically different groups’ vaiues, p<0,05.

Figure 4: Placental spongytrophoblast region reacted with periodic acid-
Schiff (PAS-) positive cells and stained with Ehrich haematoxylin, showing

reactivity to stored glycogen in the cytoplasm of trophoblastic cells (head arrows).
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Legend: control (C), tumor-bearing (W) and ascitic fluid injected (A) groups

sacrificed on 16, 19™ and 21% day of pregnancy. Black bars=10um.
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Table

Table 1: Comparative analyses of glycogen positive cells in the spongy
trophoblast and Trophoblast Giant Cell layers on 16th, 19th and 21% day of

1.584+0.058 °

pregnancy.
Total Total Placenta
lacen Total Cells Glycogen
Placenta Glycogen Glycogen N
protein perarea . Positive Cells/
content Positive Cells
content (632um?) Total Cells
' (mg/g)
. f(mgg 7 ; R )
Cis 2.330+0.055*  4.078+0.293° 61.41+3.54 2 48.02+2.97 2 0.78+0.008 ®
Ci1s 2.326+0.077*  4.096+0.298 * 43.22+3.96° 36.81+3.62° 0.85+0.028 *
Ca1 2.193+0.069° 3.980+0.243 ° 51.71+5.09 ° 29.19+3.65 ™ 0.58+0.081°
Wie 1.969+0.135°  3.552+0.172° 33.96+1.16 ° 6.07+0.88 ° 0.17+0.021 ¢
Wig 2.148+0.040*  2.878+0.152° 38.96+3.76 ™ 10.3+2.49 ° 0.24+0.039 °
Wy 1.459+0.086°  2.577+0.123° 36.13+2.10 © 11.08+1.08 ° "0.30+0.030 °
A 1.378+0.068°  3.369+0.305* 18.72+2.48 ¢ 11.74+1.07 ° 0.65+0.090 °
Aig 1588+ 0.065°  3.:689+0.130° 34.29+6.99 ° 25.27+5.87 ° 0.72+0.039 *
Az 3.138+0.075%  5383+2.19° 38.03+1.69 ° 0.70+0.026 *

Legend: Control (C), tumor-bearing (W) and ascitic fluid injected (A) groups,

and sacrificed on 16", 19" and 21% day of pregnancy. Data are means + SEM

(n=8). Different superscripts letters means statistically difference among groups'

values, p<0,05.
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ABSTRACT

The presence of cancer makes it difficult to predict the evolution of pregnancy and can be
deleterious to the matemal-fetal relationship. Apoptosis may affect a range of placental
functions resulting in the retardation of fetal growth. In this work, we investigated the
alterations in the expression of apoptotic precursors in placenta tissue from rats with
Walker 256 carcinoma. Adult female Wistar rats (80 days old, n=54), were distributed into
control (C}, tumour-bearing (W), and ascitic fluid injected groups (A} and were killed on
16th, 1Sth or 21st day of pregnancy after breeding. Placentat tissues were fixed for PARP,
caspase 3 and cytochrome ¢ histochemistry and were analysed for protein content and
glutathione-S-transferase activity. PARP, caspase 3 and cytochrome ¢ expression was
also analysed by western blofting after SDS-PAGE. The placental protein content and GST
activity decreased in groups W and A. The number of cells positive for PARP, caspase 3
and cytochrome ¢ increased in groups W and A indicating that tumour growth clearly
damaged placental tissue and affected the levels of apoptotic precursors. These results
were confirmed by western blotting. Since trophoblastic cells are responsible for
maintaining a normal placental function, the uncontrolied death of these cells in response
to tumour cell growth or ascific fluid substances could have a negative impact on fetal
development. Further knowledge of these evenfs may help to preserve the fetus and
placenta during development.

INTRODUCTION

Cancer is the second most common cause of death during the reproductive years
(1) and complicates 0.02-0.1% of all pregnancies (2-4). The development of cancer during
pregnancy is difficult to predict (5). Indeed, some studies have suggested that pregnancy
does not favour the development of cancer and may protect the organism against tumour
growth (6;7). Fast tumour growth during pregnancy may result in damage to the fetus and
lead to fetal reabsorption and death (7;9). Since fetal and fumour growth requises
increased protein synthesis, the importance of amino acids in fetal iife has been
emphasized (10).

The fetal nutrient supply depends on the mother’s reserves and food intake, as well
as on the placental function. Placental growth increases during gestation, concomitant with
or ahead of fetal growth (11}, and a failure in placental function can adversely affect fetal
growth or weifare (10). The physiological changes that occur during pregnancy can only be

42



35

40

45

50

55

60

65

sustained if there is an appropriate nutrient supply to ensure placental and fetal
development (5). To guarantee the supply of nufrients essential to fetal survival, the
placenta continuously undergoes changes in weight, structure, shape and function during
gestation {12;13).

The placenta-fetal metabolic relationships are complex, dynamic processes that
control many aspects of fetal development. The exchange between matemal and fetal
blood occurs across in the labyrinth layers of the placental barmier (14). In rats, the
placenta, which consists of three trophoblast layers in the labyrinth zone, is the rate limiting
permeability barrier to substirate exchange between the maternal and fetal compartments
(15).

Programmed cell death has been implicated in normal and pathological process in
several humans tissues and diseases, including cancer (16;19). Placental apoptosis
occurs during normal pregnancy (20, 21), especially in trophoblast cells, whereas
excessive apoptosis of the syncytiotrophoblast and cytotrophoblast, including the
extraviliar population, has been observed in pre-eclampsia pregnancies (22, 24). Recently,
a number of studies have suggested that apoptosis plays a role in the normal
development, remodeling, and ageing of the placenta (25-27), particularly in the second
half of pregnancy (25).

During apoptosis, the activation of caspases by nuclear, metabolic, or extemnaily
stimuli occurs in a cascade fashion, leading to nuclear enguliment and cell death {28, 29).
Since apoptosis may affect a range of placental functions, and since an increase in this
process may be associated with fetal growth retardation, we investigated the effects of
apoptotic precursors produced in response to Walker 256 carcinosarcoma on the

organization of the placenta in rats.

MATERIALS AND METHODS
ANIMALS AND DIETS

Aduit female Wistar rats (90 days old, n=54) were obtained from the animal
facilities of the State University of Campinas {UNICAMP). The female rats were housed
with adults males (4 females: 1 male) for 12 hours (30). Matting was confirmed by
analysing vaginal smears, with a positive result being considered as the first day of
pregnancy. Ali of the rats were housed in coliective cages under standard conditions (22+
2° G, 12/12 h light/dark cycle) with free access to a semi-synthetic control diet (AIN-93 G)
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(31). The pregnant rats were distributed into three groups: C-control, W-tumour-bearing,
and A- injected with ascitic fluid.

NEOPLASIC IMPLANTS AND COLLECTION OF ASCITIC FLUID

Walker 256 carcinosarcoma cells (2.5x10° in approximately 0.5mL), originally
obtained from Christ Hospital, were injected subcutaneously on the second day of
pregnancy. Control rats received 0.5mL of 0.9% NaCl (wfv) solution. Ascitic fluid was
colleted from the intraperitoneal cavity of Walker tumour-bearing rats and was centrifuged
at 500xg for 10 min to remove all neoplasic cells. On the 9th day of pregnancy, 2 m! of
ascitic fluid was daily injected intraperitoneally into each rat. The rats were killed 16, 19 or
21 days after mating, which corresponded to the 14™, 17" and 19™ day after tumour
transplantation on the 7", 10%, and 12" day after ascitic fluid injection, respectively. The
general UKCCR (United Kingdom Coordinating Commitiee on Cancer Research)
guidelines for animal welfare (UKCCR, 1988) were followed and the protocols were
approved by the institutional Committee for Ethics in Animal Experimentation (protocol
217-3). |
HISTOCHEMICAL ANALYSES

A portion of the uterus from all groups was removed to provide placental tissue.
Placental samples were aliguoted and stored at —70°C until analysis. The remaining
portion of the uterus was perfused via the heart with a fixative containing 4%
paraformaldehyde in PBS buffer, pH 7.2. The tissues were subsequently fixed in
paraformaldehyde, dehydrated, and embedded in paraffin. Sections (at least 5 pm thick)
were obtained for the immunohistochemical detection of PARP, caspase 3 and
cytochrome c.

Apoptotic cells were detected immunohistochemically using anti-PARP (poly ADP
fibose polymerase) goat polyclonal antibody (Santa Cruz Biotechnology, Santa Cruz;
diluted 1:1000) followed by staining of the nuclei with DAB (diaminobenzidine) and fast
green; anti-caspase-3 (goat polycional antibody, Santa Cruz Biotechnology; 1:250 dilution)
and anti-cytochrome ¢ (goat polyciopal antibody Santa Cruz Biotechnology; 1:100 dilution)
with detection using anti-goat biotynilated secondary antibody. The reactions were
development with DAB and the cytoplasm was stained with Harris' hematoxylin and lithium
carbonate.

BIOCHEMICAL ASSAYS AND WESTERN BLOTTING
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Placental samples {100 mg) were homogenized in buffer {0.3 M Tris pH 8, 0.1 M
NaCl, 10 mM EDTA, 0.2 M sucrese and 0.01% SDS) and centrifuged at 10,000xg for 15
min at 4°C. The total protein content was determined colorimetrically (32). The
homogenizate was used to assay glutathione-S-transferase activity (33). Changes in the
expression of PARP, caspase 3 and cytochrome ¢ were assessed by western blotting after
SDS-PAGE in 12% gels. The proteins were transferred to nitroceliviose 0.45pm Hybond
membranes (Amersham) and were then detected using chemioluminescence (ECL
reagent, Amersham). Densitometry of the protein images was done using Gel Pro- Plus
analyser software (Media Cybemetics, 1993-97).

STATISTICAL ANALYSIS

The results were expressed as the mean+SEM. Inter- and intragroup comparisons
were done using one-way analysis of variance (ANGOVA) (34) followed by Dunn’s mulfiple
comparison test to determine the significance of the differences among the groups. All
statistical comparisons were done with GraphPad Prism software (v 3.0, GraphPad -
Incorporated, San Diego, CA, USA), with a value of p< 0.05 indicating significance.

RESULTS
BIOCHEMICAL ASSAYS
PROTEIN CONTENT

Piacental protein content of the control groups was 2.23 + 0.11, 2.22 + 0.12, 2,19 +
0.10 pg/ul for C16, C19 and C21 respectively. The protein content in the tumor groups
was significantly lower (p<0.05) than in the control only for W21 (W16 = 2.12 + 0.16; W19
= 2.15 * 0.06 and W21 = 1.64 + 0.18 pg/uL; n=8). A significant decrease (around 27%;
p<0.05) was seen in alf groups receiving ascitic fluid (A16 = 1.38 + 0.09; A19 = 1.59 + 0.08
and A21 = 1.58 + 0.08 pg/uL).

PLACENTAL GLUTATHIONE-S-TRANSFERASE ACTIVITY

Glutathione-S-tranferase activity is associated with the cell cycle and is responsibie
for the conjugation and detoxification of intermediates produced by oxidative stress in rat
placenta (35). Pregnancy generally decreased GST activity in the contral groups {(C16 =
23.94 5 1.83; C19 = 31.71 S 4.28; and C21 = 14.89 S 1.31 nmol/pg protein, n=8); the high
GST activity seen on the 19th day may be related to the maximal placentai function, as
reported previously (36). Tumour-bearing rats showed a decrease in GST activity on days
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19 and 21 when compared to the control group (W16 = 21.23 + 2,15, W19 = 20.47 + 1.84
and W21 = 9.23 + 1.84 nmol/ug protein; n=8; p< 0.05). These results suggest a reduction
in the cellutar protective mechanisms during tumour growth which could possibly
compromise placental function and affect fetal development, as previously demonstrated
(7, 37).

Similar data were obtained in the ascitic fluid group, which showed decreased GST
activity on the 19th and 21st days (A16 = 17.73 S 2.65; A18=13.94 S 1.50 and A21 =
11.15 § 1.17 nmol/ug protein, n=8; p< 0.05) in relation to the control group.

IMMUNOHISTOCHEMISTRY
PARP

PARP positive cells were significantly more numerous in tumour bearing rats (Table
1 and Figure 1 D, E and F) compared to the controi group. The ratio of positive cells in the
W and C groups showed that PARP expression increased up to the 21st day of pregnancy
to around 4-fold higher in the W group (Table 1). Similar results were obtained in the
ascilic fluid group, in which PARP positive cells increased around 3-fold by the 19th day
compared to the controls (Table 1, Figuret G, H and I).

The expression of PARP in placental tissue was also examined by western blotting,
and was 2-5-fold higher in the W and A groups (Figure 4, Table 2).

CASPASE 3

Immunochistochemistry showed that, compared to the control rats, caspase-3
positive cells were significantly increased (p<0.05) in both tumour bearing and ascitic fluid
injected rats {Figure 2, letters D, E and F for tumor group, and G, H and | for ascitic
injected group, Table 1). The ratio of positive cells in the W and A groups was higher (2-7
fold) than in the control rats (Table 1).

Westem blotting showed that caspase 3 expression increased around 2-fold in
tumour-bearing and ascitic fluid injected rats (Figure 4). The ratio of this increase in the
expression relative to control dams was around 2-fold in the W and A groups (Table 2).

CYTOCHROME C

The presence of tumors and ascitic fluid during pregrancy enhanced cytochrome ¢
expression in the trophoblast cytoplasm (Figure 3D, E and F, and 3G, H and i). Since
cytochrome ¢ released from mitochondria into the cytosol activates apoptotic initiators
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followed by the activation of apoptotic effectors such as caspase-3, cytochrome-¢ positive
cells were more numerous in the W and A groups, especially on the 16" and 19" days in
rats with tumour and also on the 21% day in rats given ascitic fluid (Tables 1 and 2).

Elevated cytochrome ¢ expression was clearly seen by westem blotting; ascitic fluid
rats but not in rats with tumors (Figure 4).

DISCUSSION

As shown here, tumour growth clearly damaged the placental tissue by altering the
leveis of apoptotic precursors. Tumors can damage fetuses (high fetal reabsomtion, fetal
death or a decrease in fetal growth} not oniy through nutritional competition but aiso by
harming the fetus and placenta indirectly through substances synthesised by tumour or
host cells (7).

Ered and colieagues (38) reported a higher apoptotic incidence in the placenta of
pregnancies complicated with intra-uterine growth retardation (IUGR) than in placentas of
normal pregnancies, although an increase in apoptosis was observed during normal
pregnancy which is characteristic of a normal placental processes (25).

The nutritional demand of tumour ceils is extremely high (39); and may produce
metabolic alterations that can compromise the availability amino acids and other nutrients
to fetal tissues (40). In previous work, we observed that not only nutritional effects, but also
products present in ascitic fluid caused piacental changes such as an increase in edema
and hemorrhage in placenta from pregnant rats injected with ascitic fluid (41), and a
decrease in the placental glycogen stores in tumour-bearing rats (37).

There is some evidence for the occurrence of distinctive apoptotic pathways in the
placenta of tumour-bearing and ascitic fiuid injected rats. At least two major mechanisms
by which a caspase cascate may be initiated have been suggested: one involves death
receptors that activate initiator caspases (42) and the other involves cytochrome release
(43).

in the present study, we observed increased caspase 3 levels in the W and A
groups. This increase may have been initiated by the release of cytochrome ¢ from
mitochondria into the cytosol {44} to activate caspase 3 (45) which then damaged PARP,
one of many caspase substrates, thereby preventing this enzyme from repairing damaged
DNA (46} and causing apoptosis.

Westem biotting showed an increase in PARP and caspase 3 expression in these
groups W and A, but no change in the cytochrome ¢ levels. These results may indicate
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that other placentai layers may undergo higher apoptosis mediated by cytochrome ¢
release and by other caspases, such as caspase-8, which is activated by several death
receptors (42). Such activation could be related to the decrease in GST activity seen in
groups W and A. This would allow formation of reactive oxygen species {47) which could,
in turn, activate other apoptotic pathways (48).

Various studies have shown increased apoptosis following B19 infection of villous
trophoblast cells (49), an elevation in caspase 3 activity and cytochrome ¢ release in
chorionic villi after exposure to uitrasound (50), and higher apoptotic rates in placentas
from pregnancies complicated with JUGR (38). Since trophoblastic cells are responsibie for
maintaining a normal placental function, the uncontrolled death of these cells could have a
negative impact on fetal development. Further work is required to improve our
understanding of the events that occur at the matemal-fetal interface in the presence of
tumours. Such knowledge may help to improve the welfare of the fetus and placenta
during development.
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Figure Legends

Figure 1. Immunohistochemistry of PARP in placental tissue at different stages
of pregnancy days (16, 19 and 21).PARP was dstected using a polycional
antibody {Santa Cruz) diluted 1:100 followed by incubation with biotinylated
streptavidin antibody (1:1000) and reaction with DAB. Twenty areas (300 pm2
each) were examined in each of six rats. The cytoplasm of trophoblast cells was
iabelled with DAB. The analyses was made count 20 Areas 300um2 by lens
n=6. The cell count was performed in Image Pro Plus software. C-control (A-16"
, B-19™ and C-21%) , W-tumour-bearing (D- 16" , E- 19" and F- 21%) and A-
ascitic fluid injected rats (G- 16" , H- 18" and |- 21%). The results are expressed
as the mean + SEM of at least 6 per group.

Figure 2 Immunohistochemical of caspase-3 in placental tissue in different
pregnancy ages (16", 19" and 21%) Polycional antibody against caspase-3 from
Santa Cruz Biotechnology, Inc, at 1:100 dilution reactive with biotinylated
streptavidin antibody at 1:1000 dilution, reacted with DAB. The cytoplasm of
trophoblast cells was [abelled with DAB. The analyses was made count 20
Areas 300pum2 by lens n=6. The cell count was performed in Image Pro Plus
software. C-confrol (A-16" , B-19™ and C-21%) , W-tumour-bearing (D- 16" , E-
19" and F- 21%) and A-ascitic fluid injected rats (G- 16" , H- 19" and |- 21%).
The results are expressed as means + SEM. Minimal 6 anirai per group.

Figure 3 Immunohistochemical of cytochrome ¢ in placental tissue in different
pregnancy ages (16", 19™ and 21 ) Polyclonal antibody against cytochrome ¢
from Santa Cruz Biotechnology, Inc, at 1:100 dilution reactive with biotinylated
streptavidin antibody at 1:1000 dilution, reacted with DAB image. The cytoplasm
of trophoblast cells was iabelied with DAB. The analyses was made count 20
Areas 300um2 by lens n=6. The cell count was performed in mage Pro Pius
software. C-control (A-16™ , B-19"™ and C-21%) , W-tumour-bearing (D- 16", E-
19" and F- 21) and A-ascitic fluid injected rats (G- 16™ , H- 18" and |- 21%).
The results are expressed as means + SEM. Minimal 6 animal per group.

Figure 4: PARP {85 Mr.103), caspase 3 (32 Mr.10?) and cytochrome ¢ {34 Mr.10-

3) expression in WB SDS-PAGE {12%) in rat placenta sacrificed on 16™, 19 and
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21t day of pregnancy. Groups: C-control, W-walker tumor bearing rats, A-ascitic
fluid injected rats. The blot is representative of minimal 8 placenta samples per

group.
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Immunohistochemical analysis Positive cells in the spongy trophoblast fayer of
placenta
Control groups Walker tumour Groups { Ascitic fluid injected groups
c16 19 cM W16 w18 W21 A1S A19 AZ1
PARP 43.1+7.1 48.0+5.9 548+7.6 | 136.7+12.2° | 149.2120.9" | 148.0+16.9° | 71.7+9.2° | 1159+9.5" | 734+11.7*
Caspase-3 3.7:04 1.3+0.2 2.5+0.3 16.0+14° 9.3+0.7* 7.3:0.7 7.940.4% 4.6+0.2" 7.2+04"
c’”"“:“’“"’ 34203 49403 4.8+03 47+0.3 13.3+0.7* | 127+0.6" 6.7:04" 15.4:04* | 102406
Western biotting analysis
Control groups Walker tumour groups Ascitic fluid injected groups
c16 cie c21 W16 W19 w21 A6 A1S A1
(35?,“5«) 0.164+0.02 | 0.192+0.033 | 0.184+0.033 | 0.220+0.024 | 0.221+0.022 | 0.243+0.02% | 0.202+0.050 | 0.331+0.040 | 0.350+0.040
f;;::f:'g 0.072+0.016 | 0.091+0.021 | 0.086+0.016 | 0.073+0.015 | 0.076+0.015 | 0.084+0.014 | 0.086+0.013 | 0.080+0.020 | 0.090+0.020
Cytochrome
c - 0.042+0,079 | 0.053+0.070 | 0,058+0,057 | D.058+0.010 | 0.062+0.006 | 0.059+0.005 | 0.056+0.070 | 0.054+0.011 | 0.055+0.014
{34Mr.10

Table1: Immunchistochemical analysis of PARP, caspase-3 and cytochrome ¢ (number of
positive cells counted) in placental tissue at different stages of pregnancy (16", 19" and
21% days). Polyclonal antibodies against PARP, caspase-3 and cytochrome c (all from
Santa Cruz Biotechnology diluted 1:100 )} were detected with a biotinylated streptavidin
antibady ( diluted 1:1000) and reacted with DAB. The cells were counted using Image
ProPlus software. Western blotling (arbitrary densitometric units) of PARP (85 Mr.107),
caspase 3 (32 Mr.10%) and cytochrome ¢ (34 Mr.10%) was done using placental
homogenates (16™, 18" and 21% days of pregnancy). Groups: control {C), tumour-bearing
(W) and ascitic fluid injected (A) rats. The results are expressed as the mean + SEM for at

least 6 rats per group.
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Relation

Ratio of positive cells in the spon

trophablast layer of placenta

16™ day 19" day 21" day

'";'.'::r:?s"t';m W16/C16 A16/C16 W19/C19 A19/C19 wz1i/c21 A21/C21
PARP 2.40+0.30 14130.13 | 3.40+0.230 | 3.00+0.30 | 3.99+054 | 1.67+0.36
Caspase-3 | 302:037 | 2.90+0.35 | 7.56+0.74 | 3.84+0.34 | 4.50:0.70 | 4.30+0.50
Cytochrome c | 1.52+0.11 254x025 | 3.03+0.20 | 3.35+021 | 3.004022 | 2.78+0.20

Western blot

WI6/C16 ATGIC16 WA9/C19 A19/C1S W2iiCz1 AZAICZ]
PARP 3.79+0.41 5.06+0.80 | 250+0.27 | 3.21+0.45 | 2.15+0.30 | 3.00+0.61
Caspase-3 | ~1.87+0.33 | 1.76+0.40 | 1.740.64 | 2.24+008 | 1.00+0.11 | 1.18+0.30
Cytochrome | 1.66+0.64 3.63+1.04 | 168+064 | 2.86+051 | 0.88+0.16 | 3.01+108

Table 2. The ratios of PARP, caspase-3 and cytochrome ¢ positive cells in spongy
trophoblast of tumour-bearing or ascitic fluid injected rats compared to control rats. PARP,
caspase-3 and cytochrome ¢ expression was assessed by western blotting. Groups: C-
control , W- tumour-bearing and A-ascitic fluid group. The results are expressed are the

mean + SEM of at least 6 rats per group.
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1.3 AVALIAGAO DO SISTEMA UBIQUITINA PROTEOSSOMO EM PLACENTA DE
RATAS WISTARS PORTADORAS DO CARCINOSSARCOMA DE WALKER 256

Trabalho a ser submetido para a publicagéo no periédico Oncology Research
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RESUMO

O envolvimento do sistema ubiquitina-proteossomo no processo de selecio
de proteinas placentarias foi avaliado em ratas prenhes implantadas com
carcinossarcoma de Walker 256. Em estudos prévios, verificamos que a
associacdo gravidez e cancer causou prejuizos a unidade materno-fetal. A
placenta de ratas implantadas com tumor de Walker ou inoculadas com liquido
ascitico, proveniente da proliferacéo de celulas tumorais, apresentou alteracfes
bioquimicas e morfoldgicas. Ratas Wistar prenhes (n=54) foram distribuidas em
grupos: Controle (C), implantadas com tumor de Walker (n=54) e inoculadas com
liquido ascitico (A), sacrificadas no 16°, 19° e 21° dias de prenhez. Apds o
sacrificio, a placenta foi pesada e 0 tecido placentario homogenizado para a
avaliacdo do conteudo protéico. Amostras de placenta contendo 100ug de
proteinas foram separadas em SDS-PAGE (gel 12%) e ubiquitina E2, subunidade
208 e P42 foram quantificados por Western blotting. Soro de ratas prenhes e nédo
prenhes foi coletado para analise de expressao de TNF o por eletroforese no 19%
21° dias de prenhez. As imagens dos respectivos géis foram analisadas por
software Gel Pro Analyser. Nossos resultados indicam que o contelide de
ubiquitina ndo apresentou diferenga tanto no implante tumoral quanto na
inoculacéo do tiquido ascitico independente da data de sacrificio. Houve aumento
significativo da expresséo das subunidades 20S e P42, em ambos os tratamentos,
sugerindo que o sistema ubiquitina-proteossomo pode estar envolvido no tecido
placentario relacionado ao processo de reorganizacdo e selecdo de proteinas
placentarias e nucleares. Verificamos que houve aumento significativo da
expressado de TNF o no soro de ratas gravidas controles, implantadas com tumor
de Walker e nas inoculadas com liquido ascitico quando comparadas as
respectivas controles ndo prenhes. A presenca de tumor ou a inoculagio de
liquido ascitico possivelmente promoveu alteracbes no sistema ubiquitina-
proteossomo comprometendo a viabilidade e a integridade do tecido placentario.

63



INTRODUGAO

Gravidez & um estado fisioldgico caracterizado pelo aumento da ingesta de
alimento e mudangas importantes no metabolismo envolvendo carboidratos,
lipideos e proteinas. Essas adaptagbes s&0 essenciais para manter o crescimento
exponencial fetal até o final da gestacdo. Ocorrem modificagbes associadas ao
aumento da degradagdo protéica da musculatura esquelética e decréscimo da
capacidade urogénica em ratas gravidas, ambas necessérias para sustentar a alta
demanda de nitrogénio essencial ao crescimento fetal (CARBO et al., 1996).

A placenta separa 0 sangue materno e fetal juntamente com o sistema
linfatico ( WEETMAN, 1999). A placenta ndo é apenas um orgdo de troca através
do labirinto trofoblasto entre o sangue materno e fetal (HEMBERGER & CROSS,
2001) mas também um 6rgdo notavel, abastecedor de todas as necessidades
fetais, bem como o Unico caminhd para a eliminagao de excretas, podendo atuar
como seletivo de substéncias essenciais com fungbes complexas para garantir o
desenvoivimento do feto.

Céncer € a segunda causa-mortis de mulheres em idade reprodutiva. A
associagdo entre cancer e gravidez esta na ordem de 0,01 a 0,03, sendo que 26%
destes, sdo de mama ( WEIZS et al., 2001; DUNN et al., 1999). Metastases
placentarias s&do extremamente raras, apesar da sua intensa vascularizacéo e
caracteristicas fisiolégicas de intenso crescimento, caracterizando-a como sitio
ideal para formagio de metastases (ELTORKY et al., 1995; FREEDMAN et al,,
1860; DUNN et al., 1999). Carcinomas cervicais @ mamarios s30 0s canceres mais
comuns durante a gestaco. O mecanismo normal de controle do crescimento
desse tecido esta alterado permanentemente, permitindo assim um crescimento
progressivo (GOMES-MARCONDES, 1994).

O tumor modifica a harmonia dos processos metabdlicos através de
profundas alteracdes no organismo como:. reducdo do aporte de nutrientes
causados pela anorexia, consumo de substratos especificos pelas células
neoplasicas, estimulagio das vias catabdiicas, transformagdo quantitativa e

qualitativa do meio interno, em funcdo da produgéo de substancias pelas células
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tumorais efou hospedeiro, originando o quadro denominado caquexia (COSTA,
1977; RUDDON, 1987; DARLING et al., 1990).

O rapido crescimento do tumor Walker 256 durante a gestagdo resuita em
prejuizo ao crescimento fetal. GOMES-MARCONDES et al. (1998) demonstraram
que © implante tumoral em ratas prenhes causa mudancas significativas na
placenta e fetos. O crescimento tumor provoca a reducdo do peso (38%) e
proteina placentaria (22%), bem como peso fetal (20%). A inoculagdo do liquido
ascitico reduz o peso (13%) e proteina placentario (32%) e peso fetal (23%).

QO complexo proteossémico 268 exerce fundamental papel ne processo de
protedlise da musculatura esquelética durante a caguexia (HASSELGREN et al.,
2001). Proteossomos sdo proteases nado lisossomais. Este complexo proteolitico &
responsavel por executar, de muitas maneiras, o que € chamado de processo de
modificacdo protéica pos translacional n&o reversivel denominado protedlise
(GACZYNSKA et al., 2000). In vivo, a degradacéo de proteinas € um processo de
obtencé@o de energia. Em eucariotos, a degradacéo protéica € dependente de um
complexo denominade proteossomo 268, que atua em conjugacdo com a
ubiquitina , mas pode degradar certas proteinas néo ubiquitinadas na presencga de
ATP (BERNAROUDJ et al., 2001). Por outro iado, o proteossomo 26 S, também, €
responsavel por sinais de transdugdo, respostas ao stress, reparo de DNA e
progressao do ciclo celular { HERSHKO & CIECHANOVER, 1998). Existem trés
diferentes enzimas E1, E2 e E3 que estdo envolvidas no processo de conjugagao.
Esta atividade culmina na ligacdo de muitiplas ubiquitinas aos residuos de lisinas
de muitas proteinas a serem degradadas (HIRSCH & PLOEGH, 2000).

O TNF, citocina pro inflamatéria (HUNT et al., 1996), foi detectado no fluido
amnibtico, sorc materno, secrecdo vaginal e no sobrenadante de células
placentarias e deciduais {(LAHAN et al, 1999; VINCE et al, 1992), ndo
ultrapassando a placenta de ratos, mas pode ser detectado na circulagdo fetal,
sendo também sintetizado no proprio tecido placentario (HOLCBERG et al., 2001).
O TNF age inibindo a proliferagdo de céiulas trofoblasticas de camundongos e
ratos, promovendo, também, apoptose em células trofoblasticas humanas. O

controle do crescimento e diferenciacdo do trofoblasto exercido pefo TNF limita a
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invasdo uterina (HUNT et al., 1996). Em humanos, TNF em fluido amnidtico
durante o segundo frimestre estd associado ao prejuizo no crescimento intra-
uterino fetal. Assim, como ouiras citocinas, ¢ TNF pode interferir na fungéo normai
placentaria causando hemorragia placentaria e aborto em animais experimentais
por seus efeitos citotdxicos para células endoteliais e causar danos & vasculatura
decidual (CARBO et al, 1995). A placenta contém receptores para TNF
localizados no trofoblasto que inibem seu crescimento medido por proiiferag&o
celular e quantificacdo e fragmentacéo do DNA (CARBO et al., 1995; ASHWORTH
et al., 1999, DAHER et al., 1998, TOLEDO& GOMES-MARCONDES, 1999).

O crescimento neoplasico e fetal tem similaridades quanto a necessidade
nutricional;, entretanto, a associagdo entre os dois estados, gravidez e cancer,
demonstra prejuizos ao desenvolvimento fetal.

Neste trabalho temos por objetivos determinar possiveis alteracdes
placentarias na presenca de neoplasia ou inoculagio do liquido ascitico em ratas
adultas Wistar, durante o 16° 19° e 21° dias de gestago, avaliando-se o
envolvimento do sistema ubiquitina-proteossomo, no processo seletivo de
proteinas placentarias bem possiveis efeitos de citotoxicidade de TNF em ratas
podendo assim comprometer o desenvolvimento e crescimento do concepto.

MATERIAIS E METODOS

ANIMAIS

Foram utilizadas 54 fémeas Wistar adultas (90 a 100 dias de idade)
provenientes do Centro de Bioterismo da Unicamp , mantidas sob controle de
temperatura (22+2°C) e iz (12 horas claro/12 horas escurc). Os animais
receberam dieta semipurificada 18% de proteina e agua ad /ibifurm .

As fémeas foram colocadas com machos adultos (80 - 100 dias de vida) na
proporgao de quatro fémeas para um macho, as fémeas, em que se detectou
espermatozdides, foram separadas e consideradas prenhes (dia zero de gravidez)
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de acordo com o método de harém descrito por BAKER, (1991) . As ratas que néo
apresentaram espermatozoides no canal vaginal foram consideradas n&o gravidas
e foram parte delas foram subdividas em grupos controles ( V, n=18) e parte delas
foram implantadas com tumor de Walker ( VW, n=18).

As fémeas prenhes foram distribuidas em trés grupos de acordo com
implante neoplasico, inoculacdo de liquido ascitico tumoral e data de sacrificio.
Classificou-se como grupo controle, C, portadoras de tumor de Walker, W, ¢
inoculadas com liquido ascitico, A, sacrificadas no 16°, 19° e 21° dias de gestac&o.
As fémeas néo prenhes foram sacrificadas no 19° e 21° dia experimental.

IMPLANTE NEOPLASICO E OBTENCAO DO LIQUIDO ASCITICO

Neste trabalho foram utilizadas céluias do Carcinossarcoma de Walker 256
(Banco de Tumores Christ Hospital line, Arthur D. Little, EUA), mantidas in vivo, a
cada 7 dias, apds a inoculacio na cavidade abdominal de ratos machos.

Apds o cruzamento, parte dos grupos de ratas gravidas portadoras de
tumor foram inoculadas com 0,3 ml de suspensdo celular no 2° dia experimental
pds gravidez contendo aproximadamente 250.000 células neoplasicas viaveis, no
tecido subcutaneo da regiac do fltanco direito { GOMES et al., 1983).

A partir do 9° dia de gravidez, as ratas do grupo A receberam inoculagio
de 2,0 mi de liquido ascitico tumoral diariamente. O liquido ascitico foi obtido do
liquido, apds pungao de cavidade abdominal, produzido pela presenga do tumor,
sem 0s componentes celulares. O sacrificio foi feito por deslocamento cervical.

Foram coletados para anadlise soro e placenta que foram armazenados em freezer
-70° C.

PROCEDIMENTOS EXPERIMENTAIS

PARAMETROS BIOQUIMICOS E MOLECULARES
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WESTERN BLOT

Apods o sacrificio, placentas foram pesadas e separadas dos respectivos
fetos. O tecido placentario foi homogeneizado em tampaoc de homogenizaco
(0.3M Tris pH 8, 0.1m NaCl, 10mM EDTA, 0.2M sacarose e 0.01% SDS). Os
extratos de placenta tiveram seu contetdo protéico quantificado pelo método de
BRADFORD (1976). Cerca de 30ug/ul de proteinafamostra foram separadas por
eletroforese gel SDS-PAGE 12% e transferidas em membrana de nitrocelulose
0,45um (Hybond, Amersham). As membranas de andlise das placentas foram
expostas a anticorpo primario Proteossomo subunidade 208 (1:1000), P42
(1:1000), e Ubiguitina EZ (1:1500) e TNF (1:1500) para soro e foram revelados
com exposicao com anticorpo secundario anti-mouse (1: 1500) associado a
peroxidase e reag&o de quimioluminescéncia (ECL reagente, Amersham). A
expressdo das bandas foram analisadas quanto a intensidade densitométrica
utilizando software Gel Pro- Plus (Media Cybernetics, 1993-97).

ANALISE ESTATISTICA
Todos os dados obtidos foram analisados segundo método de andélise de
variancia one-way (ANOVA) seguido de mdltiplas comparagdes Dunn's utilizando-

se software Prisma (v 3.0 for Windows 98, incorporated Copyright 1994-1999, San
Diego USA) , com nivel de significancia para 5%.
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RESULTADOS

A) Expressio Proteossomo subunidade 20S, P42 e ubiquitina E2 no tecido

Placentario

As andlises de Western Blot, referente a expressao de proteossomo
subunidade 20S, proteossomo P42 e ubiguitina E2, em extrato placentario de
ratas adultas controles, implantadas com tumor de Walker e inoculadas com
liquido ascitico, sacrificadas no 16° 19° e 21° dias de gestagdo, est&o
apresentados nas figuras 1, 2 e 3.

Na placenta de ratas implantadas com tumor de Walker sacrificadas no 19°
e nas placentas de ratas inoculadas com liquido ascitico sacrificadas no 16°, 19°,
e 21° dia de gestacdo houve aumento significativo da expressdo de proteossomo
subunidade 20S, diferentemente dos respectivos controles (p<0,05} (Figura 1).
Porém, observa-se que nos grupos W o perfil de expressdo do proteossomo
subunidade 208 tende a diferir dos respectivos controles. A avaliagdo da
expressdo de proteossomo P42 ( Figura 2) demonstra que houve aumento
significativo nos grupos implantados com tumor de Walker e nos inoculados com
liquido ascitico, sacrificados no 16° dia, com relagdo ao respectivo controle,
apresentando tendéncia ao aumento de expressdo nos grupos W e A em relacéo
ao grupo controle.

A express&o de ubiquitina E2 apresentou-se similar em todos os grupos
tratados com relacdo aos controles independente da idade gestacional (Figura 3).
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Figura 1: Andlise quantitativa da expresséo de proteossomo P42 em placentas de
ratas controles, C; portadoras de tumor de Walker, W e inoculadas com liquido
ascitico, A. sacrificadas no 18°, 19° e 21° dia de gestagdo. A) Gel representativo
(n=6) da expresséo de proteossomo P42 (40 kDa) por WB SDS-PAGE (12%) em
extrato placentario. B) Andlise densitométrica das bandas de expressio de
proteossomo 42 S nos diferentes grupos experimentais. Resultados expressos em
média + erro padrio da média * significdncia em relagéo ao controle para p<0,05.
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Figura 2: Analise q'uantitativa da expressdo de proteossomo subunidade 205 de extrato
placentario de ratas controle,C; portadoras do tumor de Walker, W e inoculadas com liquide
ascitico, A, sacrificadas no 16° 19° e 21° dia de gravidez. A) Gel representativo da anélise de
minimo de 6 amostras por grupo{n=6) da expressdo de subunidade 20S (32 kDa) por Westermn
blotting em gel SDS-PAGE (12%) de extrato placentario dos diferentes grupos experimentais B)
Andlise densitométrica comparativa da expressdo de proteossomo subunidade 20S na placenta
dos grupos C, W e A. Resuitados expressos em média + erro padrdo da média. n= minimo de 6
animais por grupo *significancia em relagao ao controle para p< 0,05.
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Figura 3: Andlise quantitativa da expressdo de ubiquitina E2 de extrato placentario de ratas
controte, C, portadoras do tumor de Walker, W e inoculadas com liquido ascitico, A, sacrificadas no
16° 19° e 21° dia de gravidez. A) Gel representativo da analise de minimo de 6 amostras por
grupo(n=6) da expressdo de ubiquitina E2 (14 kDa) por Western Blotting em gel SDS-PAGE (12%)
em extrato piacentario dos diferentes grupos experimentais B) Analise densitométrica comparativa
da expressdo de ubiguitina E2 na placenta dos grupos C, W e A. Resultados expressos em média
+ erro padr3o da média. n= minimo de 6 animais por grupo *significdncia em relacdo ao controle
para p<0,05.
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Nossos resultados indicam que houve alterag@o do sistema ubiquitina-
proteossomo, verificado pelo aumento da expressédo de 20S, e P42 placentario
nas ratas implantadas com tumor e inoculadas com liquido ascitico,
principalmente, no 16° e 19° dia de gestacio.

Este sistema & responsavel pelo processo de reorganizacio e selecdo de
proteinas citoplasmaticas ou mesmo nucleares no tecido, que esta atuante.

B) Expressao de TNF em soro por WESTERN BLOT

Na tabela 1 foi verificada a quantificacdo densitométrica de TNF em soro
materno de ratas gravidas aduitas sacrificadas no 19° e 21° dia de gestac@o. Os
soros foram comparados com ratas ndo grévidas controle (V) e ndo gravidas
implantadas com tumor de Walker (VW) .

19 21

- 0,15430,150 | 0,18020 012
 0,267+0,014~  0,254+0 015+
. 0,261+0,008 | 0,261+0,012*
= 0,264+0,017™  0,284+0,015™
 0,281+0,011*  0,286+0,016

Tabela 1: Andlise quantitativa da expressdo de TNF(14 kDa) por Western Blotting em ge! SDS-
PAGE (12%) em soro ratas controle néo gravidas, V, portadoras do tumor de Walker ndo gravidas,
VW, gravidas controle C, implantadas com tumor de walker W e inoculadas com liquido ascitico, A,
sacrificadas no 19° e 21° dia de gestagio. Resultados expressos em média + erro padrio da
média. n= minimo de 6 animais por grupo *significdncia em relagio ao controle para p<0,05.



Pudemos observar que ndo houve diferenga significativa nos padrées de
TNF no soro de ratas gravidas implantadas com tumor de Walker ou inoculadas
com liquido ascitico independente da data de sacrificio. Porém quando avaliamos
a quantificagéo de TNF dos grupos tratados com os grupos controles nio gravidas
(V) pudemos observar que houve aumento expressivo de TNF durante a gestacdo
em todos os animais independentemente do tratamento (C=W=A) e da data de
sacrificio.

DISCUSSAO

Para garantir crescimento e desenvolvimento fetais ha necessidade e
dependéncia do fornecimento adequado de nutrientes trazidos pela circuia¢do
materna. A caréncia nutricional, por exemplo, promove diminuigdo de quantidade
de nutrientes causando altera¢bes no metabolismo placentério e por conseqiéncia
prejuizos ao feto (LOPES,1992; PAU & MILNER,1981).

O crescimento e desenvolvimento fetal ocorre em diferentes periodos de
rapidas divisdes celulares originando os vérios tecidos do organismo (GODFREY
& ROBINSON, 1998). Para que isto ocorra, & necessarioc 0 aumento gradativo das
camadas teciduais para aumentar a superficie de troca metabdlica entre mae e
feto, atendendo ao alto consumo de metabdlitos energéticos requeridos pelo
embrido, de acordo com a evolugéo do periodo gestacional (BERNISCHKE et al.,
1998).

Em trabalhos prévios, verificamos que o aumento de expresséo de poli ADP
ribose polimerase (PARP) em placentas de ratas portadoras de tumor de Walker
e, também, naquelas inoculadas com liquido ascitico estava, possivelmente,
associado ao acelerado mecanismo apoptético, modificando a organizagdo do
tecido placentério, conseqlientemente prejudicando a atividade placentaria na
associacéo gravidez e cancer (TOLEDO & GOMES-MARCONDES, 2003).
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Trabalhos recentes tem demonstrado que proteossomo, ou sistema
ubiquitina-proteossomo, compreende um complexo multienzimatico envolvido em
varios processos ceiulares importantes como ciclo celular, apoptose, regulagido
metabdlica, sinalizacdo de transducdo, controle de qualidade protéica e resposta
imune (COUX et al., 1996; TANAKA, 1998). O sistema proteossomo 26S catalisa
ATP e degrada proteinas dependente de ubiquitinizacdo nas células eucariotas
(COUX et al., 1996). Este complexo confrola a degradagao programada de muitas
proteinas criticas do ciclo celular, como por exemplo ciclina (GLOTZER et al,,
1991), fator promotor de maturagdo (HOLLOWAY et al., 1983) e inibidor de ciclina
dependente de cinase (PAJANO et al., 1995). Estes processos séo fundamentais
para 0 ciclo e, conseqgiientemente, para divisdo celular.

A degradacao de ciclina é pega chave para organizar o processo de mitose
e progressao do ciclo celular. Quando a regido N terminal da ciclina se funde com
proteina ha formac@o de proteina hibrida susceptivel a protedlise na mitose,
durante o qual no cursc de degradagdo, ambas ciclina e forma hibrida protéica,
conjugam com ubiquitina e esta conjugacdo proporciona protedlise. Na fase
anéfase, este processo pode ser desencadeado pelo reconhecimento da ciclina ao
sistema ubiquitina-proteossomo (GLOTZER, et al., 1991).

Na associagdo cancer e gravidez ha intenso processo de espoliagéo
tecidual, principalmente muscular, proporcionando aumento de disponibilidade de
nutrientes aos tecidos hospedeiros, principalmente maternos, fetais e tumoral.
Assim a degradacao de proteina, mediada por ubiquitina, exerce importante papel
no controle de inlimeros processos, principalmente processos envolvidos na morte
celular programada (HERSHKO & CIECHANOVER, 1998). Anormalidades nos
processos mediados por ubiquitina-proteossomo estdo relacionados com causas
patolégicas, como no caso do cancer e, também, na situagéo de elevado prejuizo
ao desenvolvimento fetal e ao tecido placentdrio (TOLEDO & GOMES-
MARCONDES, 1999; VENTRUCC! et al., 2001).

O aumento da expresséo de proteossomo subunidades 208 e P42 no
tecido placentério, na presenga de fumor ou na inoculagdo do liguido ascitico,

provavelmente, indica que ocomreu modificagdes no mecanismo de disponibitidade
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e rearranjo das proteinas placentérias, nucleares e citoplasmaticas, com possivel
modificac&o da arquitetura placentéria ao longo da gestac&o, como ja verificada
histologicamente em estudo prévio (TOLEDO & GOMES-MARCONDES, 1999),
deste modo, podemos aventar a hipotese de que houve alteracdes no mecanismo
de selegao, oferta e rearranjo protéico nas placentas de ratas implantadas com
tumor de Walker e inoculadas com liquido ascitico.

Este fato por si s6 pode interferir no mecanismo de troca metabdlica
materno-fetal, causando, assim, prejuizos no desenvolvimento e viabilidade da
placenta, comprometendo a gestacao.
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ill) CONCLUSAO

No presente trabalho, estudou-se os efeitos do crescimento do

carcinossarcoma de Walker 256 sobre a atividade placentaria de ratas,

concluindo-se que:

1)

2)

3)

4)

5)

Os efeitos tumorais sobre a placenta sio observados tanto diretamente
pelo crescimenio do tumor in sifu, comeo indiretamente pelos produtos do
tumor e/ou de céluias do hospedeiro, verificados nos experimentos com
inoculagao do liquido ascitico.

Os efeitos diretos ou indiretos do carcinossarcoma de Walker causam
prejuizo a placenta reduzindo peso tecidual, decréscimo dos estoques de
glicogénio e do contetido protéico placentario, como também, diminuigdo
da atividade das enzimas placentarias fosfatase alcalina e giutationa-S-
transferase.

Fatores relacionados ac mecanismo apoptético (PARP, caspase-3 e
citocromo c) estéo aumentados nas placentas dos grupos portadores de
tumor e, também, inoculadas com liquido ascitico, intensificando o
processo que normalmente ocorre com a evolucdo da gestacao.

A ativagao do sistema ubiquitina-proteossomo esta aumentada (aumento
da expressé&o das subunidades proteossomicas 208 e P42) nas placentas
dos grupos com tumor ou inoculados com liquido ascitico.

Verificamos que nos grupos inoculados com liquido ascitico ndo ha
redugéo significativa da ingesta alimentar e perda de peso corpéreo, bem
como de parametros bioquimicos como normoglicemia e

82



normoproteinemia. Sendo assim, os efeitos da presenca do tumor, direta
ou indiretamente, sobre a gravidez néo estdo relacionados & competicdo
nutricional entre tecido fetal e tumoral, mas sim provavelmente por efeitos
que atuam sobre o metabolismo efou atividade celular, principalmente

relacionados a unidade feto-placentaria.
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V) PERSPECTIVAS FUTURAS

Verificamos através do modelo experimental de associag@o entre gravidez e
cancer que tanto o crescimento tumoral, quanto os efeitos diretos e indiretos do
crescimento das células neoplasicas, alteram o metabolismo e a integridade de
comunicaggo entre placenta e feto. Verificamos, também, que © crescimento
tumoral promove alteracbes da expressdo de precursores apoptéticos envolvidos
no mecanismo de morte celular programada no tecido placentario. Desde que as
celulas trofoblasticas sdo responsaveis pela manutencéo da fungadc normal
placentaria, o mecanismo incontrolado de morte celular programada exerce
impacto negativo ao trofoblasto. Pudemos verificar que o crescimento tumoral
causa danos ao feto (alto indices de reabsorgdes fetais, morte fetal ou decréscimo
no crescimento fetal) juntamente com a ativac@o do sistema ubiquitina-
proteossomo que promove rearranjo de proteinas citoplasmaticas e nucleares.

Sendo assim pretendemos dar continuidade em nossa linha de pesquisa,
visto que investigagdes adicionais s&0 necessarias para a compreensio das
alteragdes no ciclo celular e o real efeito dos fatores produzidos pelo tumor ou
células do hospedeiro no tecido placentario.

Pretendemos avaliar mais profundamente a associag&o da expressao de
citocinas, como TNFa, e a relacio deste quanto a ativagdo do sistema ubiquitina-
proteossomo. Pretendemos avaliar os efeitos da associagido gravidez e cancer

quanto ao stress oxidativo da placenta, sintese e degradacgéo protéica placentarig



em ratas implantadas com tumor de Walker ou inoculadas com liquido ascitico

sobre diferentes estagios de desenvolvimento da prenhez.
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34. "PREGNANCY AND CANCER. MORPHOMETRIC STUDY OF THE PLACENTA IN YOUNG AND
' ADULT RATS BEARING WALKER 256 TUMOR"
Toledo MT* ,Ventrucci G, Gomes-Marcondes MCC. UNICAMP, Campinas, Brazil, Departinent of
Physiology and Biophysics - Institute of Biology ZIP CODE 13083-970. mttoledo@unicanp.br

The placenta is an organ which leads the blood
exchange providing the essential substances
between mother and fetus, guaranteeing the
normal fetal development and pregnancy course.
In cancer, probably the nutritional competition or
alimentary lack can alter the placental
development interfering in the pregnancy
progress (1). Depending on which stage is the
cancer development it is difficult to predict the
pregnancy duration, or evelution, because there
are two patients: mother and fetus (2).

The objective of the present study was to evaluate
the morphometric profile of the placenta layers:
decidua  basalis, spongiotrophoblastic  area

(trophoblastic giant cells; spongio) and the.

labyrinth layer in young (Y) and adult rats (A)
implanted with Walker 256 tumor (W) or
inoculated which ascitic fluid (a). Wistar female
rats (N=40) were distributed as control (C),
tumor-bearing (W) and inoculated ascitic fluid (2}
groups. After 21 days, placenta samples were
analyzed by optical histologic analysis. = The

morphometric study was done obtaining linear

measures and thickness analysis of each placental
layer was done using Image Pro Plus software.
The linear measurements were compared through
non parametric variance Kruskall-Wallis analysis
followed by Dun's test, p <0,05.

The placenta morphometric profile in young and
adult rats, submitted to tumor implantation or
ascitic inoculation differed from normal tissue
compared to the respective controls. The decidua
basalis layer decreased in YW (32%), AW (26%),
Aa (11%) groups; spongiotrophoblastic layer
reduction was also observed in the young tumor-
bearing (YW 32%) and adult ascitic inoculated
(24%). The labyrinth trophoblastic thickness was
reduced in the young (YW, 49%) and adult
groups (AW, 54%; 30% Aa).

Our previous data showed an intense
hemorrhagic and edema incidence in the
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spongiotrophoblastic a
tumor-bearing and ascitic inoculated rats (2). The
neoplasic effects promote desbalance in the host
metabolic processes such as nutrients reduction
caused by the anorexia in consequence of the
huge specific substrates consumplion by
neoplasic cells; this fact presupposes a nutritional
competition between cancer and fetus, However,
we have verified the Walker bearing groups had
had alterations in the placenta layers indicating
decrease of the metabolic exchange surface
between mother and fetus, this fact was equally
reproduced by the ascitic fluid Inoculation,
suggesting that substances, produced by the host
and/or tumor cells, as cytokines, would cause
such damages to the fetus development during

- the pregnancy progress.

(1) Gomes-Marcondes, M.C.C. Cancer Res. Ther.
and Cont. 5: 277-283, 1998;

(2) Toledo & Gomes-Marcondes. Oncology Res.
(11): 359-366,1999 -
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FeSBE2002 - Oncologia Experimental
35.036

AVALIACAO DO SISTEMA UBIQUITINA PROTEQOSSOMA EM PLACENT.
CARCINOSSARCOMA DE WALKER 256. Tolkedo, M. T.” ;  Ventrucei, G
- Biofisica, UNICAMP; Fisiologia e Biofisica - IB, UNICAMP .

Objetivo: Neste trabalho verificou-se o envolvimento do sistema ubiquitina proteossoma, no pi
ratas portadoras do tumor de Walker 256 ou inoculadas com lquido ascitico. Trabalhos anteriore
materno-fetal devido a alteragbes morfoldgicas e bioquimicas placentdrias associadas & neoplasia
(1). °

Métodos e Resultados: 36 ratas Wistar gravidas foram distribuidas em grupos: controle {(O), 1.
inoculadas com liquido ascitico (A) e sacrificados no 169, 199 e 219 dia de gestacdo. Apds o
homogenizado para dosagem de proteina e quantificacdo das enzimas ubiquitina E2 e proteossor
de imagem, foi feita andlise da intensidade arbitrdria da expressio dessas protefnas em s¢
implantadas com tumor de Walker e inoculadas com liquido ascitico, a expressio de E2 n3o f
expressao de P42, nos grupos W19, A19 e Als, diferiu do grupo controle.

Grupos Ci6 C19 c21 wieé wio9 waz
E2 0.15%0.03 0.14+0.01 0.15+0.02 0.14+0.02 0.19+0.03 0.17+0.03

P42 0.08+0.01 0.09+0.01 0.08+0.01 0.23+0.05 0.14i0.01* 0.17+0.05

Resultados expressos em Média +erro padrdo da média.* p<0.05 em relacdo ao grupo controle
: : N Y Wi W W A Aa A

Conclustes: Nossos resultados indicam que, apesar de n3o haver diferenga na expressac da-ut
P42 sugerindo alteragdo do sistema ubiquitina proteossoma, - responsével pelo processo
citoplasmaticas ou mesmo nucleares teciduais placentdrias. A presenca do tumor ou a inoculacac
alteragdo neste sistema que pode ter prejudicado o desenvolvimento e a viabilidade da placent
Res. (11):359-366,1999,

Apoio Financeiro: CAPES , FAPESP , CNPg

B TemrE_)



FeSBE2003

27.034

CARCINOSSARCOMA DF WALKER 256
METABOLISMO DE GLICOGENIO PLACENT
Marcondes, M. C. C. G. ; Fisiologia e Biofisica - 1B, UNICAMP . -

Objetivo: Avaliar a infludncia do tumor sobre as reserv

perfil de células glicogénio positivas, e o contelido de

prévios verificou-se alteracbes morfologicas e bioquimica

tumoral (1).

Métodos e Resultados: Ratas gravidas (n=54, 90 dias) foram a
implantadas com tumor de Walker 256 (W
no 169, 19° e 210 dias de gestacdo as placentas
glicogénio (reacio de PAS) e quantificagdo de glica
células glicogénio positivas da regido do espongio
mostraram redugdo significativa no ndmero

implantadas com tumor de Walker ao lengo do
liquido ascitico houve redugio no nimero de cél
dia, comparado aos controles. Houve diferencas

experimentais,

E SEUS EFEITOS SOBRE 0O

ARIO Toledo, M. T.™

Gripos | Células Glicogénio [ glicogénio
f Positivas i placentdrio
|  g/m
: ______ . 15} 4802:297* e 095 10075; -
______________ —— J e * _ 054i00_48*
- ca1 | 29194365* | 038+0026*
- _W;sﬁ | 607:088+ 1,50 i (.)’0.6.;;.._&”:
W19 . 10.3+249 % 0,59 + 0,071
W21 11.08+1.08* 0,43 + 0,040 *
Al6 11743107 % 0,64+0,020%
A19 25.27+5.87* 0,41 + 0,0;';
A | 38.0}11_ 9 *_ '._. ''''' 0,39 + 0,047 *

Resultados expressos em Média + erro
Conclusdes: A presenca do tumor ou a inoculacio do liqui
mobilizacdo e armazenamento de nutrientes em conseqil

padrio da média.*

placentdria acarretando prejuizo no desenvolvimento e
gestagdo. (1) Oncology Res. {11):359-366,1999,
Apoic Financeiro: CAPES , CNPg ) FAPESP

. Ventrucci, G.™ -

as de glicogénio placentédrio analisando o
glicogénio placentdrio total. Em estudos
s placentédrias associadas ao crescimento

grupadas em: controle (C),
) e inoculadas com liquido ascitico {A). Apods o sacrificio
foram analisadas por histoquimica para
génio total {(método enzimatico). Imagens das
trofoblasto foram quantificadas. Os resultados
de ceélulas glicogénio positivas das gravidas -
periodo gestacional. Nas ratas inoculadas com
ulas glicogénio no 169 e 199 e elevacdo no 210
nos estoques de glicogénio em todos os grupos

p<0.05 em relagdo ao grupo controle -
do ascitico promoveram alteracSes na
éncia & alteracdio da atividade celular —

viabilidade desta, comprometendo a
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