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Objective: The mechanism(s) of increased sperm chromatin abnormalities/DNA damage in infertile men has not 
been established. However, such a defect has been recently attributed to abnormal apoptotic degeneration. The most 
characteristic feature of apoptosis is DNA double-strand breaks via activation of endogenous nucleases. In this 
study, we examined the susceptibility of sperm chromatin/DNA to acid-induced denaturation in situ, as assessed by 
the SCSA, in relation to levels of apoptosis in ejaculated spermatozoa.  
 
Design: Prospective study.  
 
Materials/Methods: Semen samples were obtained from a randomly selected group of infertile men (n = 15) with a 
history of infertility of more than one year. Samples from 7 healthy sperm donors served as a control. Standard 
semen analysis was performed according to the World Health Organization guidelines (WHO, 1999). Levels of 
apoptosis were detected using Annexin-V staining assay. Sperm nuclear DNA damage was assessed by SCSA, and 
results were expressed as DNA fragmentation index (DFI %). Apoptotic spermatozoa were identified by the 
expression of phosphatidylserine on the outer surface of the plasma membrane. Propidium iodide stain was used to 
exclude necrotic spermatozoa. 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) by epifluorescent microscopy.  
 
Results: Comparisons of study parameters are shown in the table. The percentage apoptosis in ejaculated 
spermatozoa was significantly correlated with levels of SCSA-defined DNA damage (r = 0.43, P = 0.02). The 
correlation of percentage necrosis with SCSA-defined DNA damage was not statistically significant (P = 0.29).  
 
Conclusions: Our results indicated that levels of apoptosis and SCSA-defined DNA damage were both significantly 
higher in the infertile men compared to the controls. Our study also demonstrates a significant positive relationship 
between the expression of apoptotic marker (phosphatidylserine) and the susceptibility of sperm chromatin/DNA to 
acid-induced denaturation as determined by the SCSA. These results support the recent hypothesis of a significant 
role of apoptosis in the pathogenesis of sperm nuclear DNA damage. In addition, our data indicate the potential of 
the SCSA to indirectly assess the apoptotic fraction of sperm DNA damage.  
 
Supported by: None  
Variables  Donors (n = 7)  Patients (n = 15)  P-value  
% DFI  15.6 (12, 24)  24 (20, 31)  0.04  
Apoptosis (%)  6.8 (4, 8)  12 (9, 16)  0.001  
Necrosis (%)  33 (27, 41)  59 (48, 66)  0.001  
Sperm concentration 
(X106/mL)  76 (58, 130)  40 (18, 80)  0.008  

Motility (%)  75 (71, 80)  42 (33, 51)  0.001  
Normal forms by WHO (%)  35 (35, 40)  20 (14, 23)  0.001  
Values are median and interquartile range (25% and 75%). Wilcoxon rank-sum test was used for the analysis. P 
<0.05 was significant. 

 
 


