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Objective: 
Seminal oxidative stress (OS) is defined as an imbalance between reactive oxygen species (ROS) production and 
total antioxidant capacity (TAC), and is highly correlated with male infertility. Evaluation of seminal OS status is of 
important diagnostic and prognostic value in a male infertility clinic. The objective of this study was to compare two 
methods for evaluation of the seminal OS: 1) by measurement of ROS directly in neat semen, and 2) by 
measurement of ROS in washed semen, TAC in seminal plasma, and the calculation of a composite ROS-TAC 
score. 
 
Design: 
Prospective study in a male infertility clinic. 
 
Materials/Methods: 
Semen samples were obtained from 9 normal donors and from 34 infertile men. Donors were selected on the basis of 
normal semen parameters and negative Endtz (≤1 X 106 WBCs/mL) as per World Health Organization guidelines. 
Levels of ROS were determined in neat (unprocessed) semen and after simple wash and re-suspension, by a 
chemiluminescenec assay using luminol as a probe. Results were expressed as X104 counted photons per minute/20 
X106 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. Total non-enzymatic antioxidant capacity (TAC) was measured in 
seminal plasma by an enhanced chemiluminescence assay and results were expressed as trolox equivalents. A 
composite value of ROS-TAC score was calculated by principal component analysis using ROS values in washed 
semen.  
 
Results: 
Median (25%, 75% inter-quartile range) values of ROS in neat, and washed semen, TAC and ROS-TAC score of 
donors and the 2 patient groups are shown in the table. ROS levels in neat semen was highly correlated with ROS in 
washed semen (r = 0.87, P <0.001), and with ROS-TAC score (r = -0.75, P <0.001).  
 
Conclusions: 
Our results demonstrate a strong relationship between ROS levels in neat semen and the composite value of ROS-
TAC score from washed semen. We conclude that ROS measurement in neat semen can be incorporated as a routine 
andrology laboratory procedure for assessment of oxidative stress.  
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Variable  Donors  OS-
negative  

OS-
positive  a  b  c  

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

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

ROS - washed semen (X 104 
cpm)  10 (4, 17)  79 (13, 

177)  
1468 (514, 
11496)  0.03  0.0003  0.0008  

TAC (trolox equivalents)  908 (736, 
1129)  

797 (575, 
966)  

739 (627, 
1047)  0.31  0.24  0.94  

ROS-TAC score  53 (51, 55) 49 (47, 52) 36 (32, 44) 0.04  0.001  0.001  
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. 

 
 


