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Abstract—Calcium (Ca2+) is one of the major signal molecules that regulate various aspects 
of somatic cell functions but its role in the modulation of meiotic cell cycle of mammalian 
oocytes is ill understood. Recent studies suggest that the supplementation of Ca2+ in 
extracellular medium modulate meiotic cell cycle of mammalian oocytes. Drugs that induce 
Ca2+ release from internal stores and elevate cytosolic free Ca2+ level can also modulate 
meiotic cell cycle depending upon it’s intraoocyte concentration. A transient increase of 
cytosolic free Ca2+ is required for spontaneous exit from diplotene- as well as M-II arrest, 
while high sustained level results in the maintenance of diplotene, M-II as well as M-III like 
arrest. The depletion of internal stores and increase of cytosolic free Ca2+ level leads to 
generation of reactive oxygen species (ROS). A moderate level of ROS modulates 
phosphorylation status of Cdk1 and cyclin B1 degradation that leads to MPF destabilization. 
The destabilized MPF in oocytes results spontaneous exit from diplotene as well as M-II 
arrest. On the other hand, further increase of cytosolic free Ca2+ generates higher than the 
physiological level of ROS sufficient to induce MPF destabilization. The destabilized MPF 
mediates spontaneous meiotic resumption in mammalian oocytes. Indeed, Ca2+ plays a major 
role in the modulation of meiotic cell cycle probably by inducing generation of ROS in 
mammalian oocytes.  

Keywords: Calcium, Meiotic cell cycle, Oocyte, ROS, MPF. 




