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Objective: Morphologically abnormal spermatozoa, especially those with large head or cytoplasmic retention, have 
been shown for their capacity to generate high ROS. There is growing interest in the role of high seminal ROS in 
male infertility. In this study, we examined the correlation of different sperm morphological defects with levels of 
seminal ROS.  
Design: Prospective study.  
Materials/Methods: Semen specimens were obtained from 8 normal fertile donors (group 1) and 39 infertile men. 
Seminal leukocyte concentrations were determined by a myeloperoxidase-staining test. The 39 infertile men were 
classified as non-leukocytospermic (≤1X106 leukocytes/mL, group 2, n = 25) and leukocytospermic (>1X106 
leukocytes/mL, group 3, n = 14). Sperm concentration and motility were assessed by the WHO standards. Sperm 
morphology in Pap-stained semen smears was assessed applying the strict criteria and utilizing a multiple entry 
scoring technique. Sperm with borderline morphology was defined as sperm with rounded head, slight post 
acrosomal narrowing or a slight loss of the oval shape of sperm head. A sperm deformity index (SDI) was calculated 
by dividing the total number of deformities observed by the number of sperm randomly selected and evaluated. 
Levels of seminal ROS were determined by a chemiluminescence assay and results expressed as X106 counted 
photons per minute (cpm)/20X106 sperm/mL.  
Results: The median and inter-quartile range (25% and 75%) of ROS, semen parameters, SDI and other 
morphological characteristics are shown in the table. After adjusting for seminal leukocytes, levels of seminal ROS 
were correlated positively with amorphous sperm heads (r = 0.38; P = 0.007), cytoplasmic droplets (r = 0.3; P = 
0.04), acrosomal damage (r = 0.45; P = 0.002) and tail defects (r = 0.44; P = 0.002), and negatively with borderline 
sperm morphology (r = -0.58, P <0.0001).  
Conclusions: This is the first study, to the best of our knowledge, reporting a significant correlation between 
increased seminal ROS and sperm tail defects. In addition, our results support earlier reports of the relationship of 
high seminal ROS with sperm head and midpiece abnormalities, and with increased acrosomal damage.  
Supported by: None  
Parameters  Group 1  Group 2  Group 3  A  B  C  
 (n = 8)  (n = 14)  (n = 25)     
Seminal ROS (X 
106cpm)  

0.1 (0.1, 
0.75)  4.4 (0.35, 13) 171 (40, 426) 0.9  0.001  0.0001  

Sperm 
Concentration (X 
106/mL)  

68 (37, 97)  26 (16, 62)  12 (9, 20)  0.14  0.2  0.9  

Sperm Motility 
(%)  73 (64, 78)  50 (33, 62)  38 (26, 55)  0.0001  0.0009  0.3  

Normal 
Morphology (%)  12 (8, 14)  7 (5, 11)  6 (3, 8)  0.12  0.008  0.14  

SDI  1.59 (1.5, 
1.7)  

1.7 (1.5, 
1.98)  2 (1.7, 2.6)  0.7  0.015  0.017  

Borderline 
Morphology (%)  15 (13, 20)  7 (4, 14)  6 (2, 9)  0.036  0.002  0.22  

Acrosomal 
Damage (%)  25 (21, 30)  26 (20, 32)  33 (28, 52)  0.68  0.01  0.03  

Cytoplasmic 
Droplet (%)  3 (0, 8)  8 (4, 12)  12 (6, 19)  0.29  0.02  0.16  

Tail Defects (%)  5 (2, 12)  7 (4, 16)  8 (2, 24)  0.98  0.034  0.005  
A = P value of group 1 vs. group 2; B = P value of group 1 vs. group 3; and C = P value of group 2 vs. group 3; as 
determined by analysis of variance and simultaneous pair-wise comparisons. 

 


