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Abstract

The pathophysiology of polycystic ovary syndrome (PCOS) is characterized by three points: the interaction of
reproductive and metabolic abnormalities, high levels of familial aggregation, and a substantial contribution of
environmental factors. In this paper, I present the results of our studies to elucidate the pathogenesis of PCOS and
provide the future perspectives of PCOS research. We have focused on the follicular microenvironment and prenatal
exposure to high androgen concentrations. Activated endoplasmic reticulum stress and accumulated senescent cells,
induced by hyperandrogenism in the follicular microenvironment of PCOS, resulted in various functional changes
in granulosa cells and contributed to the pathogenesis of PCOS. ER stress inhibitors and senolytics, which are
already in clinical use, improved the reproductive phenotype of PCOS in rodents. Accordingly, ER stress and cellular
senescence are potential therapeutic targets for PCOS. We also demonstrated that prenatal exposure to high androgen
concentrations induces the abnormalities in gut microbiota which precedes the manifestation of PCOS phenotype in
puberty. Furthermore, early intervention in the intestinal environment improved the phenotypes of PCOS in later life,
suggesting an unprecedented strategy to prevent the development of PCOS. The future basic research targets include the
identification of factors that cause the development of PCOS after birth, the elucidation of underlying mechanisms of
high familial aggregation, and the identification of biomarkers to detect individuals at high risk in their early lives. The
basic research and clinical research with attention to ethnic variation will together contribute to the resolution of health

issues among women with PCOS.



