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Disruption of the mitochondrial membrane and externalization of 
phosphatidylserine (EPS) have been shown to adversely affect 
sperm function and viability. Both are also events of apoptosis. 
There is a possibility that apoptosis may be the common process 
that accounts for the above mentioned observations. The 
objective of our study was to determine the correlation between 
the integrity of the mitochondrial membrane potential (∆ψm) and 
EPS in ejaculated human spermatozoa. Semen samples from 
healthy donors were pooled to create 18 pools of semen. The 
mature and immature fractions were separated after 2-layer 
density gradient centrifugation. Using Annexin V labeled 
paramagnetic beads that bind specifically to phosphatidylserine 
and after passage through a magnetic field, the EPS+ 
spermatozoa were separated from the EPS- ones. The 
proportion of spermatozoa with intact ∆ψm was measured in all 
subpopulations using a lipophilic cation dye that fluoresces red in 
intact ∆ψm and green with disrupted ∆ψm. The analysis was done 
using bi-color flow cytometry. The EPS+ spermatozoa had a 
significantly lower proportion of intact ∆ψm as compared to the 
EPS-. This is true for both mature and immature fractions. Our 
results demonstrate that the EPS and disruption of mitochondrial 
membrane integrity are strongly associated with each other. 
They may represent the early phases of apoptosis in 
spermatozoa. 

Mature fraction Immature fraction 
 EPS + EPS - ∗P  EPS + EPS - P∗  

Intact 
∆ψm (%) 

28.0 ± 
18.9 

71.2 ± 
24.2 

< 
0.01 

16.9 ± 
8.5 

55.4 ± 
13.6 

< 
0.01 

Values are expressed as mean ± SD; ∗P < 0.05 was significant 
by Wilcoxon matched pairs test. 


