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Modulation Of Mitochondrial Mediated Apoptosis In Ejaculated Human 
Spermatozoa And Its Impact On Sperm Motility  
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Objective: Intact mitochondrial metabolism is a prerequisite for motility and fertilizing 
potential of the spermatozoa. Mitochondria are highly susceptible to cellular stress and 
respond to membrane changes similar to those seen after apoptosis and/or necrosis. The 
aim of our study was to examine the effect of specific mitochondrial inducer of apoptosis 
(betulinic acid, BA) and inhibitor of apoptosis (bongkregic acid, BOA) on sperm 
motility. 
Design: Prospective-controlled study. 
Materials and Methods: Washed spermatozoa from 10 infertile male patients were 
incubated with 100 µmol/L BA or 100 µmol/L BOA for 1, 3, and 6 hours. Controls 
consisted of spermatozoa with an equal volume of phosphate buffered saline (PBS). The 
percentages of motile spermatozoa and other sperm motion characteristics were measured 
by computer assisted sperm motion analyzer (CASA). 
Results: BA resulted in a significant decrease of motility and straight line velocity 
(VSL), which resulted in a complete loss of motility after 3 hours of incubation. In 
contrast, percent motility and VSL were significantly improved (up to 24.7 % increase in 
progressive motile sperm within the first hour) in spermatozoa incubated with BOA. 
However, the efficacy of the motility-improving effect decreased with time (table). 
Conclusion: Both antagonists and agonists of mitochondria derived apoptotic pathways 
have a significant impact on sperm motility. The administration of BOA may help 
maintain sperm motility and velocity particularly if the incubation time does not exceed 3 
hours and might be therefore used for therapeutic interventions to influence the motility 
of spermatozoa. In contrast, disruption of motility by BA may be useful as an affective 
spermicidal. 
Support: None 
Table: Percentage of progressive motile sperm and their straightline velocity (VSL) in 
neat semen samples and after incubation with BA and BOA.  
Progressive Motility(%) Time (h) Control Betulinic acid Bongkregic acid 



 1 18.2 ± 6.1 1.5 ± 2.4* 42.9 ± 28.5* 

 3 16.3 ± 11.8 0* 26.1 ± 15.0* 

 6 19.8 ± 21.1 0* 11.5 ± 5.6 

VSL (µm/s)     

 1 14.9 ± 4.2 9.9 ± 7.1* 20.4 ± 12.8* 

 3 9.4 ± 2.8 0* 12.6 ± 3.3* 

 6 8.1 ± 6.6 0* 10.7 ± 6.6 

 
*P<0.05 compared to control.  
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