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Objectives:  Sperm capacitation is a fundamental step for in vivo fertilization.  This process comprises a series of biochemical and 
structural changes, and includes an increase in the frequency and amplitude of sperm head and tail movements.  Such change in 
the motion pattern is termed hyperactivation (HA), which constitutes a marker of capacitation.  We studied to what extent the 
swim-up technique is effective in promoting in vitro capacitation.   
Design:  HA was determined in fresh and cryo-thawed sperm specimens processed by swim-up technique, and then incubated in 
vitro under capacitating conditions.  
Materials and Methods:  IRB approval was obtained for this study.  Donor semen samples (n=15) were divided into two equal 
aliquots:  the first aliquot was treated by “swim-up” (fresh); the second one was cryopreserved using the liquid nitrogen vapor 
method, and then treated by “swim-up” after thawing (frozen).  After processing, the fresh and frozen specimens were incubated 
in a BWW culture media containing 3% bovine serum albumin at 37°C under 5% CO2 in air for 3 hours.  The percentage of 
spermatozoa exhibiting HA according to the Robertson criteria (star-spin + transitional) was determined using a computer assisted 
semen analyzer immediately after processing and after 3 hours incubation period.  The Wilcoxon rank sum test was used to detect 
differences in HA.  
Results:  The frequency of spermatozoa exhibiting HA in unprocessed, processed and incubated specimens is shown in the table.  
 
 Fresh specimens Frozen specimens 
 unprocessed1 swim-up2 in vitro incubation3 unprocessed4 swim-up5 in vitro incubation6 
HA (%) 1.1 (0.0-1.8) 1.4 (0.0-2.1) 5.2 (1.7-8.1) 0.14 (0.0-0.41) 0.46 (0.0-1.3) 1.0 (0.0-1.9) 
p 0.881,2 ; <0.011,3 <0.012,3 - 0.594,5; 0.024,6 0.072,5; 0.095,6 <0.013,6 
Values are median (25%-75% interquartile range). 
 
Conclusions:  1) Sperm washing by swim-up does not promote sperm capacitation per se, as assessed by HA, in fresh or frozen 
specimens; 2) In vitro incubation of processed specimens under capacitating conditions for 3 hours significantly increases HA in 
fresh specimens, but not in frozen ones; 3) The frequency of spermatozoa exhibiting HA is significantly lower in frozen 
specimens than fresh ones either after processing or incubation. 
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