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Objective: Recent studies have indicated an important role for apoptosis in the pathophysiology of male infertility. 
The objective of this study was to evaluate the differential expression of phosphatidylserine in mature and immature 
spermatozoa from infertile men and normal donors.  
 
Design: Prospective Study  
 
Materials/Methods: We randomly selected a group of infertile men (n = 23) with a history of infertility of more 
than one year. Semen samples were obtained after 2 to 3 days of sexual abstinence and examined according to 
World Health Organization (WHO, 1999) guidelines to determine sperm concentration, motility, and morphology. 
Samples from 17 normal donors served as a control. Mature and immature spermatozoa were separated into two 
different aliquots using density gradient centrifugation. Expression of phosphatidylserine on the outer surface of 
apoptotic spermatozoa was detected by using FITC-labeled annexin-V kit. Propidium iodide (PI) stain was included 
to differentiate between apoptotic and necrotic spermatozoa. Analysis of the samples for apoptosis and necrosis was 
performed using conventional epifluorescent microscopy under the oil immersion lens (X100). Two hundred 
spermatozoa were randomly assessed and classified as normal (negative annexin-V and PI), apoptotic (positive 
annexin-V and negative PI) and necrotic (positive annexin-V and PI).  
 
Results: Five out of 23 (22%) patients had normal standard semen parameters (sperm concentration ≥ 20 X106/ml, 
motility ≥ 50% and morphology ≥ 30%). The differences in sperm concentration and motility between donors and 
patients were not statistically significant. The percentage of normal sperm forms in patients was significantly lower 
than in donors 〈21 (14, 30) vs. 33 (25, 35)〉 (P = 0.01). Comparison between percent apoptosis and necrosis in 
mature and immature spermatozoa in both donors and infertile men is shown in the table.  
 
Conclusions: The results from our study indicate that levels of apoptosis in mature spermatozoa from infertile men 
are significantly higher compared to their levels in the normal donors. In addition, levels of apoptosis were 
significantly higher in mature spermatozoa compared to immature spermatozoa both in donors and patients. Our 
results indicate that the clearance of mature spermatozoa earmarked for elimination by apoptosis is prevented due to 
the presence of a defect in infertile men. Studies are underway to identify the defects underlying this form of aborted 
apoptosis.  
 
Supported by: None  
Sperm Fraction  Donors (n = 17)  Infertile men (n = 23)  P-value*  
Mature sperm (% 
apoptosis) - A  12.0 (7, 14)  20.5 (11, 27)  0.04  

Immature sperm (% 
apoptosis) - B  7.0 (5, 11)  9.0 (6, 13)  0.25  

P-value†: A vs B  0.02  0.001   
Mature sperm (% 
necrosis) - C  16.5 (14, 27)  21.5 (19, 31)  0.03  

Immature sperm (% 
necrosis) - D  55.5 (41, 61)  61 (65, 79)  0.03  

P-value†: C vs D  <0.0001  <0.0001   
Values are median and interquartile range (25th & 75Th percentiles). Wilcoxon rank-sum test was used for the 
analysis. *P < 0.05 was significant. †P value within each group.  

 
 


