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Objective: 
Artificially induced reactive oxygen species (ROS) has been shown to cause an increase in DNA fragmentation. 
Increased levels of ROS in neat semen may reflect oxidative stress (OS) status in vivo. The objective of this study 
was to examine the relationship between ROS levels in neat semen and the susceptibility of sperm chromatin to 
acid-induced denaturation in situ as measured by sperm chromatin structure assay (SCSA).  
 
Design: 
Prospective study in a male infertility clinic.  
 
Materials/Methods: 
Semen samples were obtained from 34 infertility patients and 9 normal donors (selected on the basis of normal 
semen parameters as per World Health Organization guidelines). Levels of ROS were determined in neat semen by a 
chemiluminescence assay. Results were expressed as X 104 counted photons per minute (cpm)/20 X 106 sperm/mL. 
Chromatin abnormalities/DNA damage were quantified by flow cytometric SCSA based on the susceptibility of 
DNA to acid-induced denaturation derived from red (denatured, single-stranded DNA) and green (double stranded 
DNA) fluorescence of approximately 5000 acridine orange-stained sperm. Alpha t (αt) was calculated as the ratio of 
the red fluorescence to the total of red and green fluorescence of individual sperm cells [αt = red/total (red + green)]. 
Mean αt (Xαt), SDαt, and percentage of cells outside the main population (COMPαt, i.e. percentage of cells with 
denatured DNA) were calculated.  
 
Results: 
We determined a cut-off value for OS of >1.5 X 104 cpm based on ROS levels in the neat semen of donors. Patients 
were classified into 2 groups, OS-negative [≤1.5 X 104 cpm (n = 11)] and OS-positive [>1.5 X 104 cpm (n = 23)]. 
Median (25%, 75% inter-quartile range) ROS values and mean (± SD) values of SCSA parameters in the donors and 
the 2 patient groups are shown in the table below. ROS levels in neat semen were significantly correlated with Xαt 
(r = 0.68, P = 0.0001), SDαt (r = 0.683, P = 0.0001), and COMPαt (r = 0.654, P = 0.0003).  
 
Conclusions: 
Our results demonstrate a strong positive correlation of ROS levels in neat semen and the extent of SCSA-defined 
sperm chromatin damage. OS-negative and OS-positive patient groups had significantly higher DNA damage 
compared to the donors. However, no significant differences in SCSA parameters were observed between OS-
negative and OS-positive patients indicating that OS is associated with and/or contributing to DNA damage in some 
but not all infertility patients.  
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Variable  Donors  OS-
negative  

OS-
positive  a  b  c  

ROS-neat (X 104 cpm)  0.3 (0.2, 
0.9)  0.3 (0.2, 1) 19 (6, 143) 0.98  0.0001  <0.0001  

Xαt (channels)  227 (±19)  293 (±59)  320 (±61)  0.026  0.007  0.335  
SDαt (channels)  144 (±19)  204 (±37)  231 (±37)  0.016  0.005  0.231  
COMPαt (%)  13 (±4)  26 (±13)  31 (±12)  0.032  0.007  0.442  
a - P-value of donors vs. OS-negative; b - P-value of donors vs. OS-positive; C - P-value of OS-negative vs. OS-
positive. 

 



 


