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A randomized controlled trial of gonadotropinreleasing hormone agonist versus gonadotropinreleasing
hormone antagonist in Iranian infertile couples: oocyte gene expression

Background: The main objective of the present work was to compare the effects of the gonadotropin-releasing
hormone agonist (GnRH-a) and GnRH antagonist (GnRH-ant) on the gene expression profiles of oocytes
obtained from Iranian infertile couples undergoing in vitro fertilization (IVF).

Methods: Fifty infertile couples who underwent IVF between June 2012 and November 2013 at the Infertility
Center of Tehran Women General Hospital, Tehran University of Medical Sciences, were included in this
study. We included women that had undergone IVF treatment because of male factor, tubal factor, or
unexplained infertility. The women randomly underwent controlled ovarian stimulation (COS) with either the
GnRH-a (n = 26) or the

GnRH-ant (n = 24). We obtained 50 germinal vesicle (GV) oocytes donated by women in each group. After
the sampling, pool of 50 GV oocytes for each group was separately analyzed by quantitative polymerase chain
reaction (QPCR).

Result: The expression levels of Adenosine triphosphatase 6 (ATPase 6), Bone morphogenetic protein 15
(BMP15), and Neuronal apoptosis inhibitory protein (NAIP) genes were significantly upregulated in the
GnRH-ant group compared to the GnRH-a group, with the fold change of 3.990 (SD + 1.325), 6.274 (SD +
1.542), and 2.156 (SD + 1.443), respectively, (P < 0.001). Growth differentiation factor 9 (GDF9) mRNA did
not have any expression in the GnRH-a group; however, GDF9 mRNA was expressed in the GnRH-ant group.
Finally, it was found that the genes involved in the DNA repairing and cell cycle checkpoint did not have any
expression in either group.

Conclusion: The present study showed, for the first time, the expression levels of genes involved in the
cytoplasmic maturity (BMP15, GDF9), adenosine triphosphate production (ATPase 6), and antiapoptotic
process (NAIP), in human GV oocytes were significantly higher in the GnRH-anta group than in the GnRH-
a group in COS. Higher expression level of

these genes when GnRH-ant protocol is applied, this protocol seems to be a more appropriate choice for
women with poly cystic ovarian syndrome, because it can probably improve the expression of the
aforementioned genes.



