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The inclusion of apoptotic sperm during in vitro fertilization may be 
one of the reasons for suboptimal success rates. The binding with 
annexin-V microbeads during magnetic cell separation (MACS) can 
effectively eliminate apoptotic spermatozoa. Our aim was to evaluate 
the oocyte penetration capacity of the annexin-V negative (non-
apoptotic) fraction using the zona free hamster oocyte penetration 
assay (SPA). Semen specimens collected from 16 donors were 
subjected to double density gradient centrifugation (DGC) followed by 
MACS. A non-separated aliquot of each sample served as control. All 
aliquots were subjected to capacitation followed by the SPA. Results 
were evaluated as the percentage of oocytes penetrated by sperm 
(SPA) and the average number of sperm penetrated per oocytes 
(sperm capacitation index, SCI). The sperm quality was monitored in 
terms of motility and the presence of apoptotic markers: caspase 3 
activation (CP3), disruption of transmembrane mitochondrial potential 
(TMP) and externalized phosphatidylserine (EPS). Annexin-negative 
sperm were characterized by highest motility, intact TMP, low CP3 
and EPS levels compared to controls and annexin positive sperm. 
Similarly, annexin negative sperm had the highest SPA and SCI 
values (table). In conclusion, annexin negative sperm display superior 
quality and oocyte penetration capacity compared to sperm prepared 
by routine DGC. The selection of non-apoptotic spermatozoa by 
MACS may help improve IVF outcome. 

Parameter Controls Annexin-negative Annexin-positive 
Motility (%) 76.2 ±8.6 83.2 ±8.1** 19.2 ±9.7** 
CP3 (% active) 8.9 ±8.1 3.7 ±1.2* 57.6 ±16.1** 
TMP (% intact) 87.9 ±11.1 92.2 ±8.4** 39.1±15.7** 
EPS (% positive) 5.8±3.2 3.4 ±1.7 54.9 ±18.1** 
SPA (% penetrated) 33.8 ±6.9 44.5 ±12.6** 20.8 ±5.3** 
SCI  1.5 ±0.6 1.8 ±0.3* 1.2 ±0.4* 
Values are expressed as mean ± standard deviation. **p<0.01; * p<0.05 in 
comparison to control 


