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DIFFERENTIAL HORMONAL MICROENVIRONMENT
OF FOLLICULAR FLUID UNDER DISTINCT OVARIAN
STIMULATION PROTOCOLS: IMPLICATIONS FOR
OOCYTE COMPETENCE

Background. Consequently, infertility treatments should be seen as a means
to ensure the birth of desired children and to increase the overall reproductive
capacity of the population [1,2].

The success of assisted reproductive technologies (ART) is critically
dependent on oocyte competence, which is largely determined by the biochemical
and hormonal composition of the follicular microenvironment [5]. Despite extensive
use of various gonadotropin-based stimulation protocols, their differential impact
on follicular fluid composition remains insufficiently elucidated [3,7].

Objective. To perform a comparative evaluation of the hormonal milieu of
follicular fluid in patients undergoing controlled ovarian stimulation using
recombinant FSH combined either with human menopausal gonadotropin (r-FSH +
HMG) or recombinant LH (r-FSH + r-LH).

Methods. This prospective comparative study included 206 women
undergoing ART cycles, stratified into two groups: r-FSH + HMG (n=114) and r-
FSH + r-LH (n=92). Concentrations of FSH, LH, estradiol (E2), progesterone (P),
and anti-Miillerian hormone (AMH) were quantified in follicular fluid. Correlation
analyses between systemic and intrafollicular hormone levels were conducted using
Spearman’s rank correlation coefficient to assess endocrine—paracrine interactions.

Results. Distinct hormonal profiles were identified between stimulation
protocols. The r-FSH + HMG regimen resulted in significantly elevated
intrafollicular FSH concentrations (6.34+3.4 mIU/ml), whereas the r-FSH + r-LH
protocol was associated with higher LH levels (3.6+1.2 mIU/ml) (p<0.001). No
statistically significant differences were observed in E2, P, and AMH concentrations
between groups.

Correlation analysis demonstrated a significant positive association between
serum and follicular fluid levels of FSH and LH across both protocols, indicating
partial systemic regulation. Notably, AMH exhibited a moderate correlation
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exclusively in the r-FSH + r-LH group (r=0.55), suggesting protocol-specific
modulation of follicular dynamics. In contrast, E2 and P levels showed no
correlation with systemic concentrations, underscoring their predominant local
synthesis by granulosa cells.

Conclusion. Ovarian stimulation protocols exert differential effects on the
endocrine composition of follicular fluid, thereby modulating the intrafollicular
microenvironment. While gonadotropins reflect systemic-endocrine interplay,
steroid hormones are primarily governed by intraovarian regulatory mechanisms.

Characterization of follicular fluid hormonal profiles provides a refined
approach for individualized optimization of stimulation protocols, with potential
implications for improving oocyte quality and ART outcomes.
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