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Objective: A ROS-mediated pathway of apoptosis, programmed cell death, has been suggested based on the finding 
that hydrogen peroxide induces apoptosis in cell cultures. However, the role of ROS in the pathogenesis of apoptosis 
in spermatozoa from infertile men is unclear. The objective of this study was to examine the relationship of seminal 
ROS with levels of apoptosis in ejaculated spermatozoa from infertile men.  
 
Design: Prospective study in a male infertility clinic.  
 
Materials/Methods: Our study included a randomly selected group of infertile men (n = 26) with a history of 
infertility of more than one year. Twenty-two donors with normal standard semen parameters served as a control. 
Semen samples were obtained after 2 to 3 days of sexual abstinence. Levels of apoptosis were examined using 
Annexin-V staining assay that detects externalization of phosphatidylserine to the outer surface of the plasma 
membrane of apoptotic spermatozoa. Propidium iodide (PI) stain was used to exclude necrotic spermatozoa. The 
percent apoptosis and necrosis were determined by epifluorescent microscopy. Two-hundred spermatozoa were 
randomly examined and classified as: normal (negative annexin-V and PI), apoptotic (positive annexin-V and 
negative PI) and necrotic (positive annexin-V and PI). Levels of seminal ROS and total antioxidant capacity (TAC) 
were determined using a chemiluminescence assay. The composite ROS-TAC score was calculated as a measure of 
oxidative stress (OS).  
 
Results: Comparisons of study parameters between donors and patients are shown in the table. Levels of apoptosis 
and necrosis were correlated positively with ROS (r = 0.34, P = 0.02 & r = 0.29, P = 0.04; respectively) and 
negatively with ROS-TAC scores (r = -0.39, P = 0.007 & r = 0.32, P = 0.03; respectively). The correlation of 
apoptosis and necrosis with TAC was not significant (P = 0.19, P = 0.25; respectively).  
 
Conclusions: Our results show a significant correlation between apoptosis and high levels of seminal OS, as 
measured by the composite ROS-TAC scores. Levels of apoptosis were significantly correlated with ROS and not 
with TAC. The significant correlation between ROS and apoptosis in spermatozoa from infertile men may indicate a 
ROS-mediated pathway of apoptosis in these patients. Future research should be directed towards defining the 
mechanisms of regulation of apoptosis, which may help in our understanding of the pathophysiology of male 
infertility.  
 
Supported by: None  
Variables  Donors (n = 22)  Infertile men (n = 26)  P-value  
ROS (cpm)  0.1 (0, 1)  0.39 (0, 5)  0.03  
TAC (Trolox equivalent)  652 (476, 779)  422 (339, 591)  0.02  
ROS-TAC score  51 (41, 53)  42 (30, 49)  0.005  
Apoptosis (%)  6.8 (5, 8)  12 (9, 16)  <0.001  
Necrosis (%)  34 (27, 46)  56 (46, 63)  <0.001  
Values are median and interquartile range (25th & 75th percentiles). Wilcoxon rank-sum test was used for 
analysis. P <0.05 was significant. 

 
 


