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Cryopreservation (CRP) and thawing of semen samples is 
associated with significant damage to spermatozoa. The 
pathophysiological mechanism of this damage is poorly 
understood. There is a possibility that freezing and thawing may 
trigger apoptotic process in spermatozoa. This study aims at 
evaluating the differences in the levels of active caspases 
present in fresh and cryopreserved spermatozoa at different 
stages of maturation. Semen samples from healthy donors that 
were either cryopreserved or collected fresh were pooled to 
create 10 pools of cryopreserved and 8 pools of fresh semen. 
After 2-layer density gradient centrifugation, the samples were 
separated into the 90% pellet (mature fraction) and the interface 
between the 47% and 90% layers (immature fraction). Using the 
carboxyfluorescein derivatives assay, (CaspaTagTM, Intergen, 
Oxford, England), the levels of active caspase (aCp) 3, 8 and 9 
were estimated in both the fractions via flow cytometry. Both the 
mature and immature subsets of spermatozoa of the CRP pools 
had significantly higher levels of aCp 3, 8 and 9 as compared to 
fresh pools. CRP is associated with significant increase in aCp 
activity in both mature and immature subsets of ejaculated 
human spermatozoa. This indicates that activated apoptotic 
enzymes in the cryopreserved spermatozoa may play a key role 
in reduction of the fertility potential due to freezing and thawing. 
 Mature Fraction† Immature Fraction† 
(%) Fresh  

(n=8) 
CRP 

(n=10) P∗ Fresh  
(n=8) 

CRP 
(n=10) P∗ 

aCp3 20.3 ± 
8.6 

38.1 ± 
13.3 < 0.01 38.6 ± 

11.7 
65.7 ± 
10.1 < 0.01 

aCp8 19.7 ± 
8.1 

37.1 ± 
12.3 < 0.01 37.0 ± 

10.9 
66.9 ± 

9.4 < 0.01 
aCp9 22.7 ± 

9.0 
38.3 ± 
10.5 < 0.01 40.6 ± 

11.6 
63.0 ± 

7.5 < 0.01 
†Values are expressed as mean  ±  SD; ∗P <0.05 was significant by Mann-Whitney U test  


