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RESUMO

Objetivos: (1) Avaliar a expressdo de folistatina, da subunidade beta-A da
ativina/inibina (ativina A) e das proteinas relacionadas a ativina A, durante as
fases do ciclo menstrual, no endométrio eutdpico de pacientes com e sem
endometriose e em lesBes endometridticas; (2) Verificar se as concentractes
séricas de ativina A e folistatina diferem entre as véarias formas de
endometriose e se essas proteinas podem ser utilizadas como marcadores de
endometriose; (3) Investigar os efeitos da ativina A e da folistatina sobre a
expressdo de citocinas proé-inflamatorias e mediadores de angiogénese em
cultura in vitro de células derivadas de endométrio de mulheres com e sem

endometriose.

Material e métodos: Estudo prospectivo desenvolvido nos Hospital das
Clinicas da UFMG e na Universita di Siena. Pacientes: Mulheres com e sem
endometriose. Culturas de células estromais de endométrio eutbpico de
mulheres com e sem endometriose. Métodos: (1) Quantificacdo da expressao
da ativina A, ativina B, receptor da ativina, nodal, cripto, inibina a, e folistatina
através da reacdo em cadeia da polimerase (Real Time-PCR) (96 pacientes);
(2) Dosagens de ativina A e folistatina no sangue periférico de mulheres com e
sem endometriose através de Kits ELISA (214 pacientes); (3) quantificacdo da
expressado de IL-6, IL-8, VEGF por Real Time-PCR nas células das culturas e
dosagens de IL-6, IL-8 e VEGF no meio de cultura de pacientes com e sem

endometriose (12 culturas).

Resultados: O endométrio eutopico de pacientes com endometriose mostrou

(1) expressao maior de ativina A RNAm na fase proliferativa e o n&o aumento



de sua expressao na fase secretora , (2) falha na variacdo da expresséo
endometrial do cripto e da inibina relacionadas com o ciclo menstrual, (3)
padrao de expressédo de folistatina RNAmM inverso ao do grupo controle, (4)
Endometriomas apresentaram variacdes semelhantes ao endométrio eutdpico
na expressao de ativina A e proteinas relacionadas a ativina A durante o ciclo
menstrual. Com relcdo as dosagens séricas, 0 grupo do endometrioma
apresentou niveis séricos de ativina A significativamente mais elevados do que
os controles (0,22 £ 0,01 ng / ml vs 0,17 = 0,01 ng / ml, p<0,01). Nenhum
subgrupo de endometriose apresentou niveis seéricos de folistatina com
diferencas significativas em comparacdo aos controles, enquanto 0s niveis
encontrados no grupo com endometrioma (2,34 + 0,32 ng / ml) foram maiores
do que no grupo com endometriose profunda (e 1,50 + 0,17 ng / ml, p <0,05). A
area sob a curva ROC de ativina A foi 0,700 (intervalo de confian¢a 95% 0,605-
0,794), enquanto que da folistatina foi 0,620 (0,510-0,730) para o diagnéstico
de endometrioma de ovério. A combinacdo de ambos os marcadores em um
indice de marcador duplo ndo melhorou significativamente a precisdo
diagndstica. No estudo com culturas celulares, a secrecéo basal de IL-6 e IL-8
foram maiores no grupo com endometriose. Ativina A aumentou a secrecéo de
IL-8 e VEGF em culturas de mulheres sem endometriose, mas diminuiu a
secrecdo de IL-6 e IL-8 em células de mulheres com endometriose. Estes

resultados foram cancelados pela folistatina.

Conclusdes: o padrao alterado de expressdo endometrial da ativina A, cripto
(antagonista do receptor da ativina), e folistatina (proteina ligadora da ativina)
sugere uma disfuncdo ativina e proteinas relacionadas na endometriose.

Endometriomas mostraram alteracbes semelhantes da ativina e proteinas



Xi

relacionadas durante o ciclo menstrual, o que suporta biologia comum para
endométrio eutdpico e ectdépico na endometriose. O presente estudo
demonstrou que 0s niveis séricos de ativina A e folistatina ndo mudam
significativamente na endometriose peritoneal ou profunda infiltrativa e tém
acuracia diagnostica limitada no diagnostico de endometrioma. Este estudo
mostrou, pela primeira vez, que a ativina A regula a expressao e secrecao de
citocinas e VEGF de maneira diferente em culturas de células de mulheres sem
e com endometriose, sugerindo Varios possiveis sitios de acdo da ativina na

patogénese da endometriose.
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ABSTRACT

Objective: To evaluate the expression pattern of activin A, activin receptors,
and activin modulators messenger RNA (mRNA) in the eutopic endometrium of
patients with endometriosis at different phases of the menstrual cycle and to
evaluate the mRNA expression of the same proteins in endometriomas during
the menstrual cycle. Activin A is a growth factor produced by the endometrium,
whose actions are modulated by the binding protein follistatin. Both proteins are
detectable in peripheral serum, raising the potential for novel serum markers of
endometriosis. The study aimed to evaluate the effect of activin A and follistatin
on interleukin (IL)-6, IL-8 and vascular endothelial growth factor (VEGF)
secretion from cultured human endometrial stromal cells from women with and
without endometriosis.

Material and Methods: Design: Prospective study. Setting: University hospital.
Patient(s): Women with and without endometriosis and Human endometrial
stromal cells (HESC) treated with activin A at different doses with/without
follistatin. Methods: Quantification of activin A, activin B, activin receptor II,
nodal, cripto, inhibin a, and

follistatin expression by real-time reverse-transcriptase polymerase chain
reaction (RT-PCR). Multicenter controlled study evaluating simultaneously
serum activin A and follistatin concentrations in women with and without
endometriosis. Quantification of IL-6, IL-8 and VEGF by real time polymerase
chain reaction and measurement of these cytokines and VEGF secretion by
ELISA.

Results: The eutopic endometrium of patients with endometriosis showed (1)

higher activin A mRNA expression in the proliferative phase and a lack of late
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secretory phase peak, (2) a lack of endometrial cycle-related variations of cripto
and inhibin a mRNA expression, and (3) an inverse expression pattern of
follistatin mMRNA. Endometriomas showed similar variations in the expression of
activin-related protein mRNA during the menstrual cycle as eutopic
endometrium. The ovarian endometrioma group had serum activin A levels
significantly higher than healthy controls (0.22 + 0.01 ng/ml vs. 0.17 = 0.01
ng/ml, p<0.01). None of the endometriosis groups had serum follistatin levels
significantly altered compared to healthy controls, while levels found in the
endometrioma group (2.34 + 0.32 ng/ml) were higher than in the deep
endometriosis group (and 1.50 £ 0.17 ng/ml, p<0.05). The area under the ROC
curve of activin A was 0.700 (95% confidence interval 0.605-0.794), while that
of follistatin was 0.620 (0.510-0.730) for the diagnosis of ovarian endometrioma.
The combination of both markers into a duo marker index did not improve
significantly their diagnostic accuracy. At baseline, IL-6, IL-8 and PGE2
secretion were higher in endometriosis group. Activin A increased IL-8 and
VEGF secretion in HESc from controls but decreased IL-6 and IL-8 secretion in
HESC from women with endometriosis. These results were abrogated by

follistatin.

Conclusions: The disturbed expression of endometrial activin A, cripto (activin
receptor antagonist), and follistatin (activin-binding protein) suggests a
dysfunction of the activin pathway in endometriosis. Endometriomas showed
similar changes of activin-related proteins during the menstrual cycle, which
supports a common biology for eutopic and ectopic endometrium in
endometriosis. The present study demonstrated that serum activin A and

follistatin do not change significantly in peritoneal or deep infiltrating
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endometriosis and have limited diagnostic accuracy in the diagnosis of ovarian
endometrioma. The present study showed for the first time that activin A
regulates the expression and secretion of cytokines and VEGF in a different
way in cultured endometrial stromal cells from controls and patients with
endometriosis, supporting several possible sites of activin action in the

pathogenesis of endometriosis.
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