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DNA-fragmentation has been implicated as a cause of male 
infertility. The distribution of DNA damage among spermatozoa 
at different stages of maturation is not well understood. The main 
objective of our study was to examine this distribution and to 
check whether it varies among fresh and cryopreserved semen 
samples. Semen samples from healthy donors were pooled to 
create 8 pools of fresh and 10 pools of cryopreserved (CRP) 
semen. After 2-layer density gradient centrifugation, the mature 
(Mt) and the immature (Imt) fractions were separated.  Using 
theTUNEL assay, the proportion of cells with DNA fragmentation 
was estimated in both the fractions via flow cytometry. The Imt 
subset of the spermatozoa had significantly higher levels of DNA 
fragmentation than the Mt ones. This difference was also 
significant when only the CRP pools are considered. The fresh 
pools have the same trend but the difference did not reach 
statistical significance. There was an increase in the DNA 
fragmentation in the CRP pools but it did not reach statistical 
significance. It can be concluded that Imt spermatozoa have 
higher levels of DNA fragmentation than the Mt ones. CRP does 
not result in significant DNA damage. This suggests that the 
DNA of both the Mt and Imt subsets is quite resistant to 
immediate further damage due to CRP and thawing. 

 Mature Immature ∗P 
Fresh (n = 8) - A 26.0 ± 11.3 32.4 ± 11.3 >0.05 
CRP (n = 10) - B 36.1 ± 17.5 45.6 ± 18.5 < 0.01 
All pools (n = 18) 31.6 ± 15.6 39.7 ± 16.7 < 0.01 
†P (A Vs B) > 0.05 > 0.05  

Values are mean ± SD; ∗P <0.05 was significant by Wilcoxon 
matched pairs test and †Mann-Whitney U test  
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