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[ E#J : Purpose]

The global prevalence of infertility is 8%—12%, with assisted reproductive technology (ART) as an effective treatment method.
The appropriate choice of controlled ovarian stimulation (COS) is crucial for high-quality oocyte collection. Recently,
progestin-primed ovarian stimulation (PPOS) has become popular, although the exact mechanism by which it suppresses
ovulation remains unclear. Kisspeptin, a hypothalamic neuropeptide hormone encoded by the Kiss1 gene, acts through the
hypothalamic kisspeptin 1 receptor (Kiss1R) to induce the release of endogenous gonadotropin-releasing hormone (GnRH), which
in turn increases follicle-stimulating hormone (FSH) and luteinizing hormone (LH) secretion from the pituitary gland, thereby
inducing ovulation. One of the functions of progesterone (P4) in humans is to suppress GnRH and LH secretion, and thus
ovulation, but the detailed mechanism of action remains unclear. This study aimed to investigate the trends in plasma kisspeptin
levels during PPOS and to explore changes in kisspeptin expression with progestin administration in mHypoA-50 cells, derived
from mouse AVPV kisspeptin-expressing neurons.

[J71% : Methods]

Plasma kisspeptin-54 levels were measured using an enzyme-linked immunosorbent assay kit, and serum levels of FSH, LH, E2,
and P4 were determined. mHypoA-50 cells were cultured and treated with E2, GnRH, and Progestin, chlormadinone acetate
(CMA). Quantitative real-time PCR with Tagman™ Fast Advanced Master Mix was used to measure the mRNA expression of
kisspeptin. Gene expression was normalized to histone 3a mRNA levels, which were used as internal controls for the gene
expression assay. Each measurement is based on three biological replicates, and the values are presented as the means + standard
error of the mean (SEM).

[ 5 : Results]

Plasma Kkisspeptin levels during PPOS

The median age and anti-miillerian hormone level were 32.0 years (interquartile range [IQR]: 30.0-37.0) and 4.88 (ng/mL) (IQR:
4.12-5.42), respectively. While E2 serum levels continuously increased, no significant differences in plasma kisspeptin-54 and
serum LH values were found during PPOS.

Effect of CMA on Kiss-1 gene expression in mHypoA-50 cells

We investigated the effect of CMA on Kiss-/ gene expression, which was increased with E2 and GnRH treatment, in mHypoA-50
cells. E2 stimulation significantly increased Kiss-/ mRNA expression in mHypoA-50 cells by 1.47 + 0.13-fold at 100 nM of E2
([vehicle vs. E2], P < 0.05) and 1.06 = 0.13- fold at 100 nM of E2 + 1.5 ng/mL of CMA ([E2 vs. E2 + CMA], P <0.05). GnRH
stimulation significantly increased Kiss-/ mRNA expression in mHypoA-50 cells by 1.41 + 0.01-fold at 100 nM of GnRH
([vehicle vs. GnRH], P <0.001) and 1.05 £ 0.07-fold at 100 nM of GnRH + 1.5 ng/mL of CMA ([GnRH vs. GnRH + CMA], P <
0.001).

[#4E& : Conclusion]

Our human plasma analysis during PPOS and the additional experiments with mHypoA-50 cells indicate that PPOS with
progestin significantly suppressed the LH surge rate, which may be due to the suppression of Kiss-/ gene expression in the
hypothalamus. PPOS effectively suppressed the LH surge rate, possibly through the inhibition of Kiss-/ gene expression in the
hypothalamus. These findings suggest that PPOS with progestin may offer a promising approach for controlling ovulation in
ART.
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