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Objective: Animal studies have suggested that apoptosis, i.e. programmed cell death, is a key regulator of 
spermatogenesis in normal and pathological states. In this study we compared levels of apoptosis in ejaculated 
spermatozoa from a group of infertile men and normal sperm donors.  
 
Design: Prospective study in a male infertility clinic.  
 
Materials/Methods: Our study included a randomly selected group of infertile men (n = 28) with a history of 
infertility of more than one year. Twenty-two donors with normal standard semen parameters served as a control. 
Semen samples were obtained after 2 to 3 days of sexual abstinence and examined according to World Health 
Organization guidelines (WHO, 1999). Semen smears were prepared for assessment of sperm morphology by WHO 
method and by Kruger strict criteria. Levels of apoptosis were detected using Annexin-V staining assay that detects 
externalization of phosphatidylserine to the outer surface of the plasma membrane of apoptotic spermatozoa. 
Propidium iodide (PI) stain was used to exclude necrotic spermatozoa. The percent apoptosis and necrosis were 
determined by epifluorescent microscopy. Two-hundred spermatozoa were randomly examined and classified as: 
normal (negative annexin-V and PI), apoptotic (positive annexin-V and negative PI) and necrotic (positive annexin-
V and PI).  
 
Results: Comparisons of study parameters between patients and donors are shown in the table. Levels of apoptosis 
and necrosis were inversely correlated with sperm motility (r = -0.32, P = 0.03 & r = -0.53, P <0.0001; respectively) 
and normal sperm forms, using strict criteria, (r = -0.31, P = 0.03 & r = -0.31, P = 0.03; respectively). Standard 
sperm parameters failed to predict high levels of apoptosis, using different cut-off values of apoptosis.  
 
Conclusions: Our results indicate a significant increase in the levels of apoptosis in ejaculated spermatozoa from 
infertile men. Standard sperm parameters are not predictive of high levels of apoptosis. Apoptosis may be an 
independent phenomenon, which plays an important role in the pathophysiology of male infertility. Further research 
is required to elucidate the exact mechanism(s) of association of apoptosis with male infertility.  
 
Supported by: None  
Parameters  Normal Donors (n = 22) Infertile Men (n = 28)  P-value  
Concentration (1X106/mL)  69 (52, 125)  40 (20, 77)  0.02  
Motility (%)  68 (57, 77)  45 (36, 62)  0.003  
Morphology by WHO (%)  34 (27, 36)  22 (15, 36)  0.02  
Morphology by strict criteria 
(%)  10 (8, 13)  6 (3, 11)  0.005  

Apoptosis (%)  6.7 (5, 8)  12 (9, 16)  <0.001  
Necrosis (%)  34 (27, 46)  56 (46, 63)  <0.001  
Values are median and intequartile range (25th and 75th percentiles). Wilcoxon rank-sum test was used for the 
analysis. P <0.05 was significant.  

 
 


