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 Abstract 

Reactive oxygen species (ROS) are produced in the male genital tract by 
spermatozoa and leukocytes, such as neutrophils and macrophages. The 
regulation of sperm activities, including acrosome responses and capacitation, 
is mediated by ROS. As a first line of defense, neutrophils and macrophages 
undergo a "oxidative burst" as a result of high ROS generation brought on by 
infections.  Infection causes an imbalance of pro- and antioxidants favoring the 
former, which causes oxidative stress and inhibits motility and fertilization of 
sperm as well as the previously described functions. Because of the increased 
contact time and absence of antioxidant defense, ROS produced during testis 
and epididymis infections is extremely damaging to sperm. Only extremely 
high levels of ROS-producing leukocytes are detrimental to sperm functions in 
the final ejaculate. 
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Introduction  
Infertility affects up to 15% of the world's population(1).  Male infertility accounts for 

around 20% of cases, while 40% of infertile couples will contribute (2). The reactive 

oxygen species (ROS) is an oxygen molecule that has one or more unpaired electrons in 

atomic orbits. For example, adding one electron to dioxygen (O2) produces radical 

superoxide anion (O2), the fundamental type of ROS. Superoxide can be transformed 

directly or indirectly (metallic, enzymatic) into secondary ROS, such as radical hydroxyl 

((OH)) (3). Superoxide is the primary ROS produced by biological machinery (4).  

Leukocytes (macrophages and polymorphonuclear neutrophils) play an important role in 

male infertility by producing reactive oxygen species (ROS). ROS has a physiological 

role at a low level (5). However, at high levels, they generate oxidative stress, which 

overwhelms the physiology of sperm and causes damage. This damage was discovered to 

be caused by lipid peroxidation of the plasma membrane (6). When ROS enter the sperm, 
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they attack the genetic components, destroying and blocking intracellular mitochondrial 

DNA synthesis with ATP (7). Functionality and sperm motility are both compromised 

when ATP is not produced properly (8). This can lead to infertility in men. Oxidative 

stress can also lower the success rates of assisted reproductive techniques including in 

vitro fertilization (IVF) and intracytoplasmic sperm injection (ICSI) (9).  Previously, the 

WHO threshold for leukocytospermia was criticized as being excessively high due to the 

negative effects of seminal leukocytes on sperm at low levels (10, 11). The presence of 

less than 106 WBC/mL of leukocytes (Low-Leukocytospermia) has been demonstrated to  

reduce motility and DNA integrity (11). The majority of infertile urogenital tract 

infection / inflammation patients are asymptomatic, indicating a high risk of chronic 

illness (12, 13). Acute and chronic infection after male reproductive inflammation can 

impair sperm function as well as the Spermatogenetic processes that induce qualitative 

and quantitative alterations in sperm (14). Bacteriospermia affects the normal process of 

fertility through any of these mechanisms:the spermatogenesis deterioration, reduced 

motility of sperm, morphological alterations, altered acrosome reaction, anti-sperm 

antibody formation, reactive oxygen species formation, resulting in a higher DNA 

fragmentation index (15).  

 

Materials and Methods 

 
 Eighty seminal fluid samples of infertile males are collected, and twenty samples are 

collected from fertile males as control group.  The semen samples was collected in sterile 

clean dry and leak-proof container after 2-3 days abstinence. Before getting a culture, 

patients do not take any antibiotics.To avoid contamination, patients are advised to wash 

their hands and external genitals before ejaculation and to urinate before collecting 

semen samples. 

 

 

Bacteriological study  
 

 

 All samples are cultured on blood agar, Mac Conkey agar, and chocolate agar plates 

using a semi-quantitative culture method and an appropriate incubation duration. 
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Immunological study  
 

The seminal samples are centrifuged for 7 minutes at 3000 rpm, and the seminal plasma 

is collected in a sterile tube and refrigerated at -20 °C until the ROS levels are measured 

using an ELISA assay. 

 

 

Data Analysis  
 

IBM SPSS Statistics Version 22 (Statistical Package for the Social Sciences)." Analyzed 

the data and displayed it in tables. 

 

 

Results  
 

The table shows the association between ROS and seminal parameters with positive and 

negative culture in the infertile group. 

 

 

 

Variables Culture +ve Culture -ve P value 

 

 

 

 

Mean ± SD 

 

 
Mean ± SD 

 
 

 

 

ROS 

 

 

5.17 ±1.136 

 

 

 

3.11 ±0.429 

 

 

0.003 

(HS) 

Total sperm 80.12±21.41 72.38±13.17 0.159 

(NS) 

Motility 52.11±4.73 53.55±9.24 0.45 

(NS) 

Abnormal 

morphology 

17.56±5.27 16.24±4.11 0.87 

(NS) 

Liquefication time 20.21±2.63 25.64±5.77 0.007 

(HS) 

Volume of sample 2.43±0.50 2.52±0.69 0.58 

(NS) 
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The results of the  above table are in agreement with the results of (16) who found that 

there was significant differences in ROS level between culture positive and culture 

negative group.  
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