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Abstract—Oocyte quality directly affects assisted reproductive technologies (ARTs) outcome 
in mammals. Oocyte quality is determined by meiotic cell cycle progression from diplotene 
arrest and extrusion of first polar body (PBI). The mammalian ovary generates reactive 
oxygen species (ROS) on an extraordinary scale but their roles during meiotic cell cycle 
progression inside the follicular microenvironment remains poorly understood. We propose 
that a moderate increase of ROS level could be associated with meiotic cell cycle progression 
from diplotene stage in follicular oocytes. The present study was aimed to find out whether a 
moderate increase of ROS level in ovary is beneficial for meiotic resumption from diplotene 
arrest in rat follicular oocytes. Our results suggest that human chorionic gonadotropin (hCG) 
induced meiotic resumption from diplotene arrest and extrusion of PBI in cumulus oocyte 
complexes (COCs) collected from ovary and cultured in plain medium for 3 h in vitro. Meiotic 
cell cycle progression from diplotene was associated with increased ROS and hydrogen 
peroxide (H2O2) levels. Increased ROS level correlates with the decreased levels of adenosine 
3', 5'-cyclic monophosphate (cAMP) as well as guanosine 3', 5'-cyclic monophosphate 
(cGMP). The reduced cyclic nucleotides level decreased Thr-161 phosphorylated Cdk1 as 
well as cyclin B1 level and increased Thr-14/Tyr-15 phosphorylated cyclin dependent kinase 
1 (Cdk1) level leading to destabilization of maturation promoting factor (MPF). The 
destabilized MPF resulted in the meiotic resumption from diplotene arrest in follicular 
oocytes. Taken together these findings suggest that a moderate increase of ROS in the ovary 
is beneficial for meiotic resumption from diplotene arrest and extrusion of PBI in follicular 
oocytes, required to enhance oocyte quality and thereby ARTs outcome.  
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