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ROS play a role in causation of male factor infertility. Damaged 
mitochondria, during apoptosis, have been shown to generate 
increased ROS in other cell types. We hypothesize that ROS 
generation may be higher in spermatozoa having EPS (apoptotic 
or necrotic). The main objective of our study was to examine this 
relationship. Semen samples from healthy donors were pooled to 
create 7 pools of semen. After 2-layer density gradient 
centrifugation, the mature (Mt) and the immature (Imt) fractions 
were separated. The EPS+ spermatozoa were separated from 
the EPS- ones using Annexin V labeled superparamagnetic 
beads that bind specifically to EPS+ cells, and passage through 
a magnetic field. ROS generation was measured by the 
chemiluminescence assay. ROS generation was significantly 
higher in the EPS+ spermatozoa of Mt but not the Imt fraction. 
The Imt subfractions had higher ROS generation than the 
corresponding Mt subfractions. ROS generation is significantly 
higher in the Mt EPS+ spermatozoa. This subfraction may be 
composed of a higher proportion of early apoptotic spermatozoa 
compared to the immature EPS+ subfraction. We speculate that 
the enrichment of these early apoptotic cells may result in a 
higher ROS production. In the Imt fraction, the EPS+ 
spermatozoa may be necrotic or late apoptotic, whose 
enrichment would not affect the ROS production.  

ROS levels†  
EPS positive EPS negative P∗ 

Mt fraction 0.16  
(0.061, 0.539) 

0.07  
(0.04, 0.2) < 0.05 

Imt fraction 1.7 (0.9, 2.14) 2.3 (1.15, 4.5) > 0.05 
P value∗ < 0.05 < 0.05  

Values expressed as median (interquartile ranges); †Results 
expressed  as X106 counted photons per 20 X 106 spermatozoa; 
∗P <0.05 was significant by Wilcoxon matched pairs test  
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