Markers of Oxidative Stress in Premature Ovarian Aging

Samantha Butts, MD MSCE
Ovarian aging is an inevitable process and is the basis of reproductive exhaustion in women.  It is also the driving force behind the most dramatic endocrine transition in the female – the menopause.   Despite the magnitude of the impact of ovarian senescence on multiple facets of women’s health – fertility, bone mineralization, cardiovascular health – the complex determinants of ovarian aging and failure have not been fully elucidated. Notably, the factors that distinguish women with different rates of ovarian aging are poorly understood.  

As the ovary houses female germ cells and produces steroid hormones that impact diverse tissue types, accelerated ovarian aging can produce varied clinical sequelae.  Diminished ovarian reserve for instance, is a condition in which the native ovarian follicular cohort (oocytes arrested in early stage meiosis and supporting granulosa cells) becomes depleted more rapidly than predicted by chronological age; the quality of remaining oocytes is also diminished in affected women.  Diminished ovarian reserve primarily targets women’s reproductive potential making it extremely difficult to conceive and increasing the risk of miscarriage and fetal aneuploidy if conception is realized. While the determinants of diminished ovarian reserve are not known, it is biologically plausible to investigate the association between oxidative stress and the accelerated follicular atresia that causes this condition.  Oxidative stress has a well-known association with aging and the pathogenesis of age related disease. Furthermore, the ovary appears to be a site of significant free radical generation from intrinsic cellular functions and extrinsic sources.  We hypothesize that markers of oxidative stress measured in the microenvironment of the human ovarian follicle are associated with diminished ovarian reserve.  
