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Introduction

Granulosa cells, the somatic cells surrounding developing
oocytes in the ovaries, play a critical role in regulating
ovarian function and female reproductive health [1]. These
cells are responsible for secreting estrogen and progesterone,
facilitating follicular development, and supporting oocyte
maturation [2]. Recent research has focused on the gene
expression profiles of granulosa cells to better understand
their contribution to fertility and ovarian disorders, such as
polycystic ovary syndrome (PCOS) and premature ovarian
failure (POF) [3].

Studies comparing gene expression in granulosa cells
from different ovarian conditions have revealed significant
variations that affect ovarian function [4]. In women with
PCOS, granulosa cells show altered expression of genes
related to steroidogenesis, follicular development, and cell
proliferation. These changes are often linked to insulin
resistance and hormonal imbalances [5].

Specifically, granulosa cells in PCOS exhibit an upregulation
of genes involved in androgen production, such as CYP17A1,
which plays a role in the synthesis of testosterone [6]. This
contributes to the elevated androgen levels commonly observed
in PCOS and disrupts normal ovarian function. Conversely, in
women with premature ovarian failure, granulosa cell function
is impaired, leading to reduced estrogen production and the
early cessation of ovarian activity [7].

Comparative gene expression analysis has also been used to
explore the effects of hormonal treatments, such as those used
in assisted reproductive technologies (ART) [8]. Research
shows that granulosa cells from women undergoing in vitro
fertilization (IVF) exhibit altered gene expression compared
to natural cycles, particularly in genes related to oxidative
stress and apoptosis, which may affect oocyte quality and
embryo development [9]. Furthermore, identifying specific
gene markers that can predict granulosa cell function and
oocyte quality has become a significant area of focus in
reproductive medicine, with the aim of improving ART
outcomes [10].

Conclusion

The comparative analysis of gene expression in granulosa cells
provides valuable insights into the mechanisms underlying

ovarian function and reproductive health. By identifying the
genetic signatures associated with various ovarian conditions
and treatments, researchers aim to develop more targeted
and effective therapeutic strategies for women experiencing
infertility or hormonal imbalances.
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