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Objective: 
Oxidative stress (OS)-induced damage to sperm plays a major role in the pathogenesis of male infertility. Seminal 
OS is more likely caused by excessive reactive oxygen species (ROS) generation, via abnormal sperm and activated 
leukocytes, rather than reduced antioxidant capacity. We postulate that ROS measurement in neat semen is reflective 
of OS in vivo as it represents the balance between ROS generation and scavenging. The objective of our study was 
to examine the correlation of ROS levels in neat semen with standard semen parameters.  
 
Design: 
Prospective study in a male infertility clinic.  
 
Materials/Methods: 
Semen samples obtained from infertile men (n = 34) and normal donors (n = 9) were examined according to the 
World Health Organization (WHO) criteria. Seminal leukocytes were examined by Endtz test. Levels of ROS were 
determined in neat semen by a chemiluminescenec assay. Results were expressed as X 104 counted photons per 
minute (cpm)/20 X 106 sperm/mL. Patients were classified as OS-negative (<1.5 X104 cpm) and OS-positive (≥1.5 
X104) based on ROS levels in neat semen of normal donors. 
 
Results: 
Median (25%, 75% inter-quartile range) values of ROS and standard semen parameters in donors and the 2 patient 
groups are shown in the table. ROS levels in the neat semen were significantly correlated with seminal leukocytic 
counts (r = 0.65, P <0.0001), sperm concentration (r = -0.52, P = 0.0003), motility (r = -0.41, P = 0.006), and 
morphology (r = -0.34, P = 0.02).  
 
Conclusions: 
Our results demonstrate a strong correlation between levels of ROS in the neat semen and classical semen 
parameters. We observed significant differences in ROS levels in neat semen and seminal leukocytic count between 
OS-positive and OS-negative patient groups. ROS levels in neat semen are predictive of poor semen quality and 
excessive leukocytic contamination. Effective control of OS should include treatment strategies directed towards 
removal of seminal leukocytes and/or antioxidant supplementation.  
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Variable  Donors  OS-
negative  

OS-
positive  a  b  c  

 (n = 9)  (n = 11)  (n = 23)     

Concentration (X 106/mL)  85 (64, 87) 60 (24, 
102)  28 (16, 51) 0.27  0.003  0.14  

Motility (%)  64 (57, 69) 54 (42, 61) 42 (32, 59) 0.05  0.004  0.25  
Morphology (%)  34 (30, 38) 22 (18, 30) 21 (14, 27) 0.002  0.0004  0.53  

WBCs (X 106/mL)  0.1 (0, 0.1) 0.0  0.6 (0.1, 
2.6)  0.24  0.005  0.0005  

ROS - neat (X 104 cpm)  0.3 (0.2, 
0.9)  0.3 (0.2, 1) 19 (6, 143) 1  0.0001  <0.0001  

Values are median and interquartile range (25%, 75%). a: Donors vs. OS-negative patients; b: Donors vs. OS-
positive patients; c: OS-negative patients vs. OS-positive patients. Results were analyzed by Wilcoxon Rank-Sum 
Test, P <0.05 was significant.  

 
 


