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ABSTRACT

Ovarian follicle atresia caused by granulosa cell apoptosis is a central process in normal
female physiology. Progesterone has been reported to be a survival factor in granulosa cells
at several developmental stages. This thesis focuses on the local functions of progesterone
relating to the control of granulosa cell apoptosis during the periovulatory interval. The
well-characterized gonadotropin-primed immature rat model was used to generate
periovulatory granulosa cells, which were subsequently subjected to serum-free cell
culture. The effects mediated by the nuclear progesterone receptor were investigated using
two progesterone receptor antagonists, RU 486 (mifepristone) and Org 31710. The
transcriptional regulation mediated by the nuclear progesterone receptor was investigated
using the Affymetrix microarray technique. Decreased de novo synthesis of cholesterol was
found to be one of the major effects of high concentrations of Org 31710. Recent studies
have demonstrated that inhibition of cholesterol synthesis results in substrate limitation for
post-translational isoprenylation, which has interesting implications for the cellular control
of apoptosis. We found that cholesterol synthesis and protein isoprenylation are important
factors maintaining granulosa cell survival, however, decreased protein isoprenylation
cannot explain the induction of apoptosis by progesterone receptor antagonists. In addition
to transcriptional regulation, progesterone also initiates rapid cellular responses that have
been suggested to regulate granulosa cell apoptosis. We have demonstrated that Org 31710,
which acted on the nuclear progesterone receptor, specifically and reversibly induced
apoptosis of periovulatory granulosa cells in vitro. We found no support for any
contributing non-genomic signaling of progesterone. Furthermore, we could not
corroborate previous reports suggesting rapid effects of progesterone in immature rat
follicles. Expanded microarray studies focused on early and late transcriptional effects of
low doses of Org 31710. Gene ontology analysis was used to select biologically relevant
functional groups for further analyses, including genes involved in apoptosis, reproductive
processes, cell adhesion, cell cycle regulation, transcriptional control and angiogenesis. In
conclusion, we found that progesterone is a central, survival-promoting regulatory factor
that acts via the nuclear progesterone receptor during the periovulatory interval. The
identification of novel gene targets of progesterone expands our knowledge of the events
that occur in granulosa cells during ovulation and luteinization.
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