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Abstract

Background: No matter the test, DNA damage is caused by a break in nuclear material (DNA) and low 
semen quality. The likelihood of a normal pregnancy reduces dramatically when it reaches the limit. 
Objective: The purpose of the present study was to measure the sperm DNA fragmentation and inhibin B 
hormone levels in sick and healthy people to establish their link as well as to examine Staphylococcus 
aureus as a causative factor of genital tract infections and sperm DNA fragmentation. Methodology: This 
was designed as comparative cross-sectional study which was conducted in the Department of Forensic 
Science at College of Science, Al-Karah University for Science, Baghdad, Iraq, during the period from 
April 2023 to August 2025. An adult men aged between (17 and 51 years) were registered in this study. 
Microscopic examination of seminal fluid split the samples into three groups: low sperm count, normal 
sperm count, and control. We used a SCA scope to count fragmented and not fragmented sperm. Inhibin B 
levels were measured in all participants' blood. Seminal fluid samples cultivated on mannitol medium 
yielded Staphylococcus aureus.  Results: A total number of 30 infected patients were recruited for this 
study of which 33.3% had low sperm counts, 33.3% cases were normal, and 33.3% healthy. We measured 
sperm nucleic acid fragmentation with SCASCOPE. Three groups had substantial differences in high and 
low nucleic acid fragmentation. Sperm fragmentation was highest in the third age group and lowest in the 
first. The three groups exhibited identical inhibin B levels. Staphylococcus aureus infected 54% and left 
46% uninfected. Bacteria contaminated samples fragmented nucleic acids most. Bacteria lower inhibin B 
hormone levels while uninfected people raise them. Conclusion: Blood levels of inhibin B were strongly 
correlated with sperm nucleic acid fragmentation in this investigation.  The study also showed that 
Staphylococcus aureus, a common source of genital tract infections, caused sperm deformity and DNA 
fragmentation.  The need of early diagnosis utilizing inhibin B blood levels and treating infections with 
antibiotics to reduce damage and increase fertility to prevent sperm nucleic acid fragmentation in males is 
highlighted in this study. [Bangladesh Journal of Infectious Diseases, June 2026;13(1):79-86]
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Introduction
DNA damage results from a break in the nuclear 
material (single-stranded and double-stranded 

nucleic acid), and its problems are related to poor 
semen quality1, regardless of the tests used to detect 
such a pathological condition2. When its level 

exceeds the required limit, the probability of a 
normal pregnancy decreases significantly3. 
Approximately fifty million couples around the 
world are affected by infertility, with men being the 
primary cause in 50 % of the cases that have been 
documented. The most common cause is 
abnormally low levels of sperm production4. After 
being released from the seminal epithelium, sperm 
cells undergo a series of divisions throughout the 
process of sperm production, which is a very 
complicated process that finally results in the 
formation of sperm cells. During the process of 
moving to the epididymis, they go through several 
changes, the most significant of which are the 
acquisition of motility and the increase in the 
compression of the chromatin material5,6. To 
determine the generation of sperm, sperm analysis 
is performed, which includes determining their 
motility, count, concentration, and morphology. It is 
believed that this test is able to accurately forecast a 
pregnancy that occurs naturally7,8. 
Inhibin B is a glycoprotein hormone produced by 
Sertoli cells. It has a major role in regulating the 
secretion of the FSH hormone, which is secreted by 
the pituitary gland via negative feedback8. High 
FSH levels can stimulate the production of inhibin 
B, which is associated with spermatogenesis9,10. This 
hormone provides accurate prediction of 
spermatogenesis by working with FSH, as the 
former's role is to regulate the latter's levels. Inhibin 
B indicates the function of Sertoli cells only11,12. 
Infertility rates have increased recently, and this is 
due to the quality and composition of sperm, 
especially in the last ten years, as the rate of 
infertility among men has increased more than 
among women. The reason for the spike is the male 
factor of infertility, as it affects sperm formation, 
which leads to the appearance of acquired 
reproductive system defects, congenital 
malformations, glandular reproductive infections, 
endocrine disorders, and genetic immune factors13. 
Bacterial infections are among the most important 
factors affecting this14. The effect of 
microorganisms on sperm is indicated by several 
mechanisms, including increased levels of free 
oxygen radicals15, activation of autoimmunity 
against sperm and production of antisperm 
virulence factors16, excessive use of antibiotics17, 
sperm aggregation and clumping, and cellular 
morphological changes18. It has been found that 
bacteria belonging to the Staphylococcus aureus 
species are resistant to a wide variety of 
antibiotics19.
 In addition to their rising resistance to antibiotics, 

particularly resistance to methicillin and 
vancomycin, they are responsible for the spread of 
disease because they possess malignant genes that 
code for enzymes, toxins, and other components 
that are linked to cancer. This Gram-positive 
bacterium is one of the most common types, as it 
can be extracted from sperm samples. A decrease in 
sperm motility as well as clumping and aggregation 
of sperm are the results of studies that have 
demonstrated its prevalence in semen to a greater 
extent than other types20.

Methodology
Study Settings and Population: This 
cross-sectional study, was conducted in the 
Department of Department of Forensic Science, 
College of Science, Al-Karah University for 
Science, Baghdad, Iraq, during the period from 
April 2023 to August 2025 for two and half year. 
Adult men aged between (17 and 51 years) were 
registered in this study. Participants were selected 
from the rest based on routine semen analysis, 
where the sperm count was recorded and divided 
into three groups: a group with a Oligospermia 
count, a group with a normal sperm count, and a 
healthy group. The study also included registering 
patients with genital tract infections. Samples were 
collected from different locations at Yarmouk 
Teaching Hospital, private external laboratories, 
and reproductive health and infertility specialist 
clinics.
Semen Collection: Semen samples were obtained 
from all participants by masturbation after a period 
of abstinence from intercourse lasting 3 to 4 days. 
The samples were collected in sterile, dry containers 
with large and wide openings and incubated at a 
temperature of 37 degrees Celsius. Afterwards, the 
semen analysis was performed within one hour. The 
semen analysis was performed according to the 
procedures of the World Health Organization for 
2010. A part of the sample was taken, and the 
chromatin dispersion was examined using a 
SCA-Scope (Micrototic) device of Spanish origin 
according to the approved kit ( Gold Cytosperm kit). 
This method operates on the principle of chromatin 
material dispersion, as described in (source), using 
special dyes that stain the chromatin in the form of 
halos.
Serum Collection: Five ml of venous blood was 
collected from each participant and separated by 
centrifugation. The serum was transferred to special 
tubes, and the concentration of inhibin B in the 
serum was measured using a commercially 
available enzyme-linked immunosorbent assay 

(ELISA) kit designed by Ansh-Lab according to the 
catalogue ( LOT=121521) . The normal range for 
the age group was between 134.5 and 173.9 pg./ml.
Bacterial Culture: Semen samples were collected 
and diluted in sterile saline (1:10). One milliliter of 
each sample was centrifuged at 15,000 rpm for 
approximately 15 minutes. The sediment was 
suspended in 100 µm of sterile saline after removing 
the supernatant. The concentrated sediment cell 
pellets were placed on blood agar and mannitol 
agar. All media were incubated at 37°C for 24 
hours. The colonies' growth on the agar was 
determined based on their size and color 
characteristics. Bacterial isolates were examined 
using several biochemical and physiological tests to 
determine their sex, and the species was identified 
using a Vitek 2 system (BioMérieux, France) 
according to the manufacturer's instructions.
Statistical analysis:  Data were statistically 
analyzed using the program statistical analysis 
system –SAS (21). are compared the significant 
differences between the averages using the Duncan 
test (22) polynomial.
Ethical Consideration: The study design has been 
approved by the College of Science Research Ethics 
Committee at the Al-Karah University for Science 
(Ref. No.0923/0074, dated the 25th of September 
2023).

Results
Initially, more than 100 samples (semen and blood) 
were collected from adult men. Their semen was 
examined routinely, and 90 samples were selected 
from among the participants, ranging in age from 17 
years to 51 years. 30 patients (33.3%) were 
classified as having oligospermia, 30 patients 
(33.3%) as having normal sperm, and 30 individuals 
(33.3%) as being healthy. Semen parameters were 
analyzed in terms of chromatin dispersion 
according to the kit method approved by 
SCA-Scope (Gold Cyto Sperm DNA Kit). Based on 
the examination, sperm appeared in two different 
forms: the first was a fragmented DNA form, and 
the second was a non-fragmented form for all study 
groups, as shown in (Figure I).
The relationship between different types of diseases 
and sperm characteristics based on DNA 
fragmentation were recorded. The study groups 
were divided into three groups. The first group had 
a low sperm count, with an arithmetic mean for 
DNA fragmentation in sperm of 73.94 ± 3.95, while 
the mean for non-fragmented sperm was 26.76 ± 
4.03, indicating a significant difference between the 
two cases. In the normal sperm group, the 
fragmented and Non fragmented sperm recorded 
were (55.56 ± 3.73) and (47.44 ± 3.65), 
respectively, where there is no significant difference 
between the two cases. In the healthy sperm group, 

the DNA fragmented and Non fragmented sperm 
recorded were 14.35 ± 1.69 and 85.03 ± 1.71, 
respectively. There is a highly significant difference 
between the two cases. Regarding the significant 
differences among the three groups, a highly 
significant difference was found (P<0.01) (Table 1).

The Role of Age in Sperm Pathology and Inhibin 
B Level Measurement: The age groups were 
divided into three categories. The first age group (17 
to 27 years) showed a decrease in chromatin 
fragmentation in sperm compared to the other 
groups and an increase in normal-shaped sperm and 
inhibin B levels. The second age group (28 to 35 
years) showed a lower mean percentage of sperm 
with chromatin fragmentation, while the percentage 
of normal sperm was high, as was the inhibin B 
level. The results for the third age group (37 to 51 
years) were different. Sperm with genetic 
fragmentation were higher than in the other age 
groups, while the percentage of normal sperm was 
lower, and inhibin B levels were lower than in the 
other groups. There was a significant difference 
between the three age groups regarding chromatin 
fragmentation and its absence, but no significant 
difference was found in inhibin B levels, as shown 
in (Table 2).
Infections in the reproductive tract and their 
relationship to chromatin fragmentation in 
sperm and inhibin B levels in the blood:  The 
number of semen samples infected with a bacterial 
infection (Staphylococcus aureus) was 46(40.0%), 
while the number of uninfected (healthy) samples 
was 54(60.0%),  (Figure II).

Samples infected with bacterial infections exhibited 
an increase in chromatin fragmentation, with an 
arithmetic mean of 69.14 ± 3.85, while these same 
samples demonstrated a decrease in the level of 
inhibin B hormone (53.90 ± 4.76). In contrast, 
healthy samples showed an increase in 
normal-shaped sperm and also an increase in inhibin 
B hormone, indicating a highly significant 

difference between the healthy group and the group 
infected with Staphylococcus aureus bacteria (Table 
3).

Discussion
Despite the high rate of male infertility, the precise 
mechanisms affecting such cases are numerous, 
including local injuries or infections in the 
reproductive tract, hormonal influences, and genetic 
and environmental factors, all of which play a major 
role in increasing the incidence of such cases. There 
are several causes of male infertility due to sperm 
DNA damage, foremost among them being abnormal 
chromatin packaging and sperm remodeling during 
spermatogenesis23. Programmed cell death during 
epididymis maturation also plays a role24, and 
oxidative stress has a pivotal role in infertility25. 
Medications, physical therapy, radiation, bacterial 
infections, ageing, pollutants, and toxins also 
contribute to sperm DNA damage26,27. Male infertility 
is also attributed to oxidative stress (ROS), which 
regulates the production of reactive oxygen species in 
seminal fluid, leading to an imbalance between 
oxygen species and antioxidants25. 
Studies on the development of infertility and the 
variation in sperm functions have proven that it is 
attributed to the presence of free radicals28. It has 
been proven that oxidative stress and a decrease in 
the antioxidant capacity of sperm are related to the 
level of different types of free radicals25. These 
radicals come from different sources, the most 
important of which are inflammation, infection, 
smoking, alcohol, radiation, toxic chemicals, male 
reproductive gland diseases, and varicocele28. Genital 
infections are a common cause of male infertility. 
Mycoplasma, Staphylococcus aureus, and 
Pseudomonas aeruginosa are causes of genital tract 
infections that lead to an increase in nuclear 
fragmentation by interfering with the structure of 
DNA27. This is attributed to the fact that they change 
the ratios of protamine 1 and 229. They also increase 
the production of ROS radicals, which leads to DNA 
damage30. Age has always been a factor that 
negatively affects seminal fluid27, as increasing age 
increases ROS types, lipid oxidation, and 

mitochondrial stress, which is associated with 
ageing31,27. 
Studies have shown that men with normal sperm had 
higher DNA damage in older men, i.e., over 40 years 
of age, compared to males younger than 40 years of 
age32. This is consistent with a study that was 
conducted where the results were somewhat similar. 
Another study on 25,445 men who visit fertility 
doctors found that the father's age increases the 
percentage of DNA damage in sperm. Age is also an 
important factor, as the quality and quantity of sperm 
decrease with age in men33. The rate of chromosomal 
abnormalities is associated with a decrease in sperm 
motility32, as the likelihood of damage to the DNA 
accumulated within the sperm increases, leading to 
increased damage34. Studies have also proven the role 
of oxidative stress, which, when increased, weakens 
the mechanisms of DNA repair, leading to poor sperm 
quality35. Another study conducted by36 have proved 
that with age, the likelihood of damage to the DNA 
accumulated within the sperm increases, as this 
damage leads to the inability of the sperm to fertilise 
the eggs and may also increase the risk of genetic 
abnormalities in offspring.
These studies are also consistent with the current 
study, as older ages had a higher percentage of DNA 
damage in sperm. Staphylococcus aureus is a type of 
bacteria that causes diseases, particularly in the male 
reproductive tract. Numerous studies have revealed it 
to be the most frequently isolated type of bacteria 
from seminal fluid. Previous studies showed that 
51.85% of seminal fluid samples were contaminated 
with Staphylococcus aureus, as indicated by study37. 
Another study showed the presence of 
Staphylococcus aureus in 68.2% of seminal fluid38. 
These studies support the current research, as the 
bacteria produce a protein with a molecular weight of 
20 kDa, which was purified by study39 and named 
SIF. This protein has the ability to completely 
immobilise sperm at a concentration of 150 mg/ml, 
while 200 mg/ml is the sperm-lethal concentration. 
Studies revealed pathogenic bacterial cultures in 48% 
of semen samples, with the most Gram-positive 
samples being Staphylococcus aureus. These results 
support the current study and are consistent with 

previous studies conducted by40 and41. 
Thus, these results are consistent with the results of 
the current study, as the latter is an important 
bacterium in reproductive tract infections42. The 
explanation for this case is that after the bacteria 
enter, they recognize TLR-like receptors, which are 
pathogen recognition receptors, where they begin a 
series of inflammatory signals in the cells of the 
testis, epididymis, and areas of the male reproductive 
system43. This response contributes to tissue damage 
and causes sperm defects that lead to infertility43,44. 
Studies have shown a significant increase in sperm 
DNA fragmentation (SDF) in seminal fluid samples 
infected with Staphylococcus bacteria. This explains 
the effect of bacterial infection on sperm DNA 
integrity45. Studies have shown a clear correlation 
between DNA fragmentation levels and bacterial 
factors in seminal fluid, indicating the presence of 
oxidative stress and inflammation in seminal fluid, 
which in turn leads to DNA damage46. Numerous 
studies have also shown that infertile individuals have 
a higher percentage of SDF compared to fertile 
individuals47,48.
This is consistent with the findings and is attributed 
to reactive oxygen species (ROS), which increase in 
their levels in the presence of bacteria49. The increase 
in ROS is a result of the stimulation of white blood 
cells, which in turn affects DNA. This is related to the 
fact that white blood cells and their increase are 
associated with the presence of infection50. Studies 
have shown that inhibin B levels in azoospermia are 
much lower than in men with normal sperm and 
oligospermia. It has also been shown that inhibin B is 
produced by Sertoli cells in response to FSH, and that 
inhibition of this hormone on spermatogenesis leads 
to decreased production of inhibin B, which fuels 
spermatogenesis disorder, as confirmed by51. 
Other studies have shown that serum inhibin B 
concentration was much lower in men with failure of 
spermatogenesis, such as those with arrested 
maturation51. This suggests that serum inhibin B may 
be a reliable surrogate marker of spermatogenesis 
activity in men with oligospermia. These results are 
consistent with previous studies that have confirmed 
the role of inhibin B in assessing male infertility52-53. 
The strengths of this study lie in evaluating both the 
fragmentation of sperm nuclear material and its 
relationship to the inhibin B hormone, as well as 
bacterial infection, which allows for the evaluation 
and identification of the causes of weak sperm 
production and its normal composition. It provided a 
pathophysiological explanation for male infertility. 
Moreover, measuring the percentage of bacterial 

infection reinforced the clinical importance affecting 
sperm physiology. Although the study sample does 
not exceed one hundred samples, it is possible to rely 
on the study as a starting point for finding the 
relationship of the inhibin B hormone and bacterial 
infection and its effect on the nature of sperm. In the 
end, such studies need comprehensive expansion, an 
increase in study samples, and further investigation.

Conclusion
This study demonstrated a strong correlation between 
blood levels of inhibin B and deterioration in semen 
quality, specifically sperm nucleic acid 
fragmentation. It also highlighted the significant role 
of Staphylococcus aureus, a common cause of genital 
tract infections, which was linked to sperm 
malformation and fragmentation, particularly of 
sperm DNA. This study underscores the importance 
of early diagnosis of these conditions using inhibin B 
blood levels and emphasizes the importance of 
treating infections with antibiotics to minimize 
damage and improve fertility, thus preventing sperm 
nucleic acid fragmentation in men. This work 
strengthens the effectiveness of treatment strategies 
for affected individuals.
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Introduction
DNA damage results from a break in the nuclear 
material (single-stranded and double-stranded 

nucleic acid), and its problems are related to poor 
semen quality1, regardless of the tests used to detect 
such a pathological condition2. When its level 

exceeds the required limit, the probability of a 
normal pregnancy decreases significantly3. 
Approximately fifty million couples around the 
world are affected by infertility, with men being the 
primary cause in 50 % of the cases that have been 
documented. The most common cause is 
abnormally low levels of sperm production4. After 
being released from the seminal epithelium, sperm 
cells undergo a series of divisions throughout the 
process of sperm production, which is a very 
complicated process that finally results in the 
formation of sperm cells. During the process of 
moving to the epididymis, they go through several 
changes, the most significant of which are the 
acquisition of motility and the increase in the 
compression of the chromatin material5,6. To 
determine the generation of sperm, sperm analysis 
is performed, which includes determining their 
motility, count, concentration, and morphology. It is 
believed that this test is able to accurately forecast a 
pregnancy that occurs naturally7,8. 
Inhibin B is a glycoprotein hormone produced by 
Sertoli cells. It has a major role in regulating the 
secretion of the FSH hormone, which is secreted by 
the pituitary gland via negative feedback8. High 
FSH levels can stimulate the production of inhibin 
B, which is associated with spermatogenesis9,10. This 
hormone provides accurate prediction of 
spermatogenesis by working with FSH, as the 
former's role is to regulate the latter's levels. Inhibin 
B indicates the function of Sertoli cells only11,12. 
Infertility rates have increased recently, and this is 
due to the quality and composition of sperm, 
especially in the last ten years, as the rate of 
infertility among men has increased more than 
among women. The reason for the spike is the male 
factor of infertility, as it affects sperm formation, 
which leads to the appearance of acquired 
reproductive system defects, congenital 
malformations, glandular reproductive infections, 
endocrine disorders, and genetic immune factors13. 
Bacterial infections are among the most important 
factors affecting this14. The effect of 
microorganisms on sperm is indicated by several 
mechanisms, including increased levels of free 
oxygen radicals15, activation of autoimmunity 
against sperm and production of antisperm 
virulence factors16, excessive use of antibiotics17, 
sperm aggregation and clumping, and cellular 
morphological changes18. It has been found that 
bacteria belonging to the Staphylococcus aureus 
species are resistant to a wide variety of 
antibiotics19.
 In addition to their rising resistance to antibiotics, 

particularly resistance to methicillin and 
vancomycin, they are responsible for the spread of 
disease because they possess malignant genes that 
code for enzymes, toxins, and other components 
that are linked to cancer. This Gram-positive 
bacterium is one of the most common types, as it 
can be extracted from sperm samples. A decrease in 
sperm motility as well as clumping and aggregation 
of sperm are the results of studies that have 
demonstrated its prevalence in semen to a greater 
extent than other types20.

Methodology
Study Settings and Population: This 
cross-sectional study, was conducted in the 
Department of Department of Forensic Science, 
College of Science, Al-Karah University for 
Science, Baghdad, Iraq, during the period from 
April 2023 to August 2025 for two and half year. 
Adult men aged between (17 and 51 years) were 
registered in this study. Participants were selected 
from the rest based on routine semen analysis, 
where the sperm count was recorded and divided 
into three groups: a group with a Oligospermia 
count, a group with a normal sperm count, and a 
healthy group. The study also included registering 
patients with genital tract infections. Samples were 
collected from different locations at Yarmouk 
Teaching Hospital, private external laboratories, 
and reproductive health and infertility specialist 
clinics.
Semen Collection: Semen samples were obtained 
from all participants by masturbation after a period 
of abstinence from intercourse lasting 3 to 4 days. 
The samples were collected in sterile, dry containers 
with large and wide openings and incubated at a 
temperature of 37 degrees Celsius. Afterwards, the 
semen analysis was performed within one hour. The 
semen analysis was performed according to the 
procedures of the World Health Organization for 
2010. A part of the sample was taken, and the 
chromatin dispersion was examined using a 
SCA-Scope (Micrototic) device of Spanish origin 
according to the approved kit ( Gold Cytosperm kit). 
This method operates on the principle of chromatin 
material dispersion, as described in (source), using 
special dyes that stain the chromatin in the form of 
halos.
Serum Collection: Five ml of venous blood was 
collected from each participant and separated by 
centrifugation. The serum was transferred to special 
tubes, and the concentration of inhibin B in the 
serum was measured using a commercially 
available enzyme-linked immunosorbent assay 
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(ELISA) kit designed by Ansh-Lab according to the 
catalogue ( LOT=121521) . The normal range for 
the age group was between 134.5 and 173.9 pg./ml.
Bacterial Culture: Semen samples were collected 
and diluted in sterile saline (1:10). One milliliter of 
each sample was centrifuged at 15,000 rpm for 
approximately 15 minutes. The sediment was 
suspended in 100 µm of sterile saline after removing 
the supernatant. The concentrated sediment cell 
pellets were placed on blood agar and mannitol 
agar. All media were incubated at 37°C for 24 
hours. The colonies' growth on the agar was 
determined based on their size and color 
characteristics. Bacterial isolates were examined 
using several biochemical and physiological tests to 
determine their sex, and the species was identified 
using a Vitek 2 system (BioMérieux, France) 
according to the manufacturer's instructions.
Statistical analysis:  Data were statistically 
analyzed using the program statistical analysis 
system –SAS (21). are compared the significant 
differences between the averages using the Duncan 
test (22) polynomial.
Ethical Consideration: The study design has been 
approved by the College of Science Research Ethics 
Committee at the Al-Karah University for Science 
(Ref. No.0923/0074, dated the 25th of September 
2023).

Results
Initially, more than 100 samples (semen and blood) 
were collected from adult men. Their semen was 
examined routinely, and 90 samples were selected 
from among the participants, ranging in age from 17 
years to 51 years. 30 patients (33.3%) were 
classified as having oligospermia, 30 patients 
(33.3%) as having normal sperm, and 30 individuals 
(33.3%) as being healthy. Semen parameters were 
analyzed in terms of chromatin dispersion 
according to the kit method approved by 
SCA-Scope (Gold Cyto Sperm DNA Kit). Based on 
the examination, sperm appeared in two different 
forms: the first was a fragmented DNA form, and 
the second was a non-fragmented form for all study 
groups, as shown in (Figure I).
The relationship between different types of diseases 
and sperm characteristics based on DNA 
fragmentation were recorded. The study groups 
were divided into three groups. The first group had 
a low sperm count, with an arithmetic mean for 
DNA fragmentation in sperm of 73.94 ± 3.95, while 
the mean for non-fragmented sperm was 26.76 ± 
4.03, indicating a significant difference between the 
two cases. In the normal sperm group, the 
fragmented and Non fragmented sperm recorded 
were (55.56 ± 3.73) and (47.44 ± 3.65), 
respectively, where there is no significant difference 
between the two cases. In the healthy sperm group, 

the DNA fragmented and Non fragmented sperm 
recorded were 14.35 ± 1.69 and 85.03 ± 1.71, 
respectively. There is a highly significant difference 
between the two cases. Regarding the significant 
differences among the three groups, a highly 
significant difference was found (P<0.01) (Table 1).

The Role of Age in Sperm Pathology and Inhibin 
B Level Measurement: The age groups were 
divided into three categories. The first age group (17 
to 27 years) showed a decrease in chromatin 
fragmentation in sperm compared to the other 
groups and an increase in normal-shaped sperm and 
inhibin B levels. The second age group (28 to 35 
years) showed a lower mean percentage of sperm 
with chromatin fragmentation, while the percentage 
of normal sperm was high, as was the inhibin B 
level. The results for the third age group (37 to 51 
years) were different. Sperm with genetic 
fragmentation were higher than in the other age 
groups, while the percentage of normal sperm was 
lower, and inhibin B levels were lower than in the 
other groups. There was a significant difference 
between the three age groups regarding chromatin 
fragmentation and its absence, but no significant 
difference was found in inhibin B levels, as shown 
in (Table 2).
Infections in the reproductive tract and their 
relationship to chromatin fragmentation in 
sperm and inhibin B levels in the blood:  The 
number of semen samples infected with a bacterial 
infection (Staphylococcus aureus) was 46(40.0%), 
while the number of uninfected (healthy) samples 
was 54(60.0%),  (Figure II).

Samples infected with bacterial infections exhibited 
an increase in chromatin fragmentation, with an 
arithmetic mean of 69.14 ± 3.85, while these same 
samples demonstrated a decrease in the level of 
inhibin B hormone (53.90 ± 4.76). In contrast, 
healthy samples showed an increase in 
normal-shaped sperm and also an increase in inhibin 
B hormone, indicating a highly significant 

difference between the healthy group and the group 
infected with Staphylococcus aureus bacteria (Table 
3).

Discussion
Despite the high rate of male infertility, the precise 
mechanisms affecting such cases are numerous, 
including local injuries or infections in the 
reproductive tract, hormonal influences, and genetic 
and environmental factors, all of which play a major 
role in increasing the incidence of such cases. There 
are several causes of male infertility due to sperm 
DNA damage, foremost among them being abnormal 
chromatin packaging and sperm remodeling during 
spermatogenesis23. Programmed cell death during 
epididymis maturation also plays a role24, and 
oxidative stress has a pivotal role in infertility25. 
Medications, physical therapy, radiation, bacterial 
infections, ageing, pollutants, and toxins also 
contribute to sperm DNA damage26,27. Male infertility 
is also attributed to oxidative stress (ROS), which 
regulates the production of reactive oxygen species in 
seminal fluid, leading to an imbalance between 
oxygen species and antioxidants25. 
Studies on the development of infertility and the 
variation in sperm functions have proven that it is 
attributed to the presence of free radicals28. It has 
been proven that oxidative stress and a decrease in 
the antioxidant capacity of sperm are related to the 
level of different types of free radicals25. These 
radicals come from different sources, the most 
important of which are inflammation, infection, 
smoking, alcohol, radiation, toxic chemicals, male 
reproductive gland diseases, and varicocele28. Genital 
infections are a common cause of male infertility. 
Mycoplasma, Staphylococcus aureus, and 
Pseudomonas aeruginosa are causes of genital tract 
infections that lead to an increase in nuclear 
fragmentation by interfering with the structure of 
DNA27. This is attributed to the fact that they change 
the ratios of protamine 1 and 229. They also increase 
the production of ROS radicals, which leads to DNA 
damage30. Age has always been a factor that 
negatively affects seminal fluid27, as increasing age 
increases ROS types, lipid oxidation, and 

mitochondrial stress, which is associated with 
ageing31,27. 
Studies have shown that men with normal sperm had 
higher DNA damage in older men, i.e., over 40 years 
of age, compared to males younger than 40 years of 
age32. This is consistent with a study that was 
conducted where the results were somewhat similar. 
Another study on 25,445 men who visit fertility 
doctors found that the father's age increases the 
percentage of DNA damage in sperm. Age is also an 
important factor, as the quality and quantity of sperm 
decrease with age in men33. The rate of chromosomal 
abnormalities is associated with a decrease in sperm 
motility32, as the likelihood of damage to the DNA 
accumulated within the sperm increases, leading to 
increased damage34. Studies have also proven the role 
of oxidative stress, which, when increased, weakens 
the mechanisms of DNA repair, leading to poor sperm 
quality35. Another study conducted by36 have proved 
that with age, the likelihood of damage to the DNA 
accumulated within the sperm increases, as this 
damage leads to the inability of the sperm to fertilise 
the eggs and may also increase the risk of genetic 
abnormalities in offspring.
These studies are also consistent with the current 
study, as older ages had a higher percentage of DNA 
damage in sperm. Staphylococcus aureus is a type of 
bacteria that causes diseases, particularly in the male 
reproductive tract. Numerous studies have revealed it 
to be the most frequently isolated type of bacteria 
from seminal fluid. Previous studies showed that 
51.85% of seminal fluid samples were contaminated 
with Staphylococcus aureus, as indicated by study37. 
Another study showed the presence of 
Staphylococcus aureus in 68.2% of seminal fluid38. 
These studies support the current research, as the 
bacteria produce a protein with a molecular weight of 
20 kDa, which was purified by study39 and named 
SIF. This protein has the ability to completely 
immobilise sperm at a concentration of 150 mg/ml, 
while 200 mg/ml is the sperm-lethal concentration. 
Studies revealed pathogenic bacterial cultures in 48% 
of semen samples, with the most Gram-positive 
samples being Staphylococcus aureus. These results 
support the current study and are consistent with 

previous studies conducted by40 and41. 
Thus, these results are consistent with the results of 
the current study, as the latter is an important 
bacterium in reproductive tract infections42. The 
explanation for this case is that after the bacteria 
enter, they recognize TLR-like receptors, which are 
pathogen recognition receptors, where they begin a 
series of inflammatory signals in the cells of the 
testis, epididymis, and areas of the male reproductive 
system43. This response contributes to tissue damage 
and causes sperm defects that lead to infertility43,44. 
Studies have shown a significant increase in sperm 
DNA fragmentation (SDF) in seminal fluid samples 
infected with Staphylococcus bacteria. This explains 
the effect of bacterial infection on sperm DNA 
integrity45. Studies have shown a clear correlation 
between DNA fragmentation levels and bacterial 
factors in seminal fluid, indicating the presence of 
oxidative stress and inflammation in seminal fluid, 
which in turn leads to DNA damage46. Numerous 
studies have also shown that infertile individuals have 
a higher percentage of SDF compared to fertile 
individuals47,48.
This is consistent with the findings and is attributed 
to reactive oxygen species (ROS), which increase in 
their levels in the presence of bacteria49. The increase 
in ROS is a result of the stimulation of white blood 
cells, which in turn affects DNA. This is related to the 
fact that white blood cells and their increase are 
associated with the presence of infection50. Studies 
have shown that inhibin B levels in azoospermia are 
much lower than in men with normal sperm and 
oligospermia. It has also been shown that inhibin B is 
produced by Sertoli cells in response to FSH, and that 
inhibition of this hormone on spermatogenesis leads 
to decreased production of inhibin B, which fuels 
spermatogenesis disorder, as confirmed by51. 
Other studies have shown that serum inhibin B 
concentration was much lower in men with failure of 
spermatogenesis, such as those with arrested 
maturation51. This suggests that serum inhibin B may 
be a reliable surrogate marker of spermatogenesis 
activity in men with oligospermia. These results are 
consistent with previous studies that have confirmed 
the role of inhibin B in assessing male infertility52-53. 
The strengths of this study lie in evaluating both the 
fragmentation of sperm nuclear material and its 
relationship to the inhibin B hormone, as well as 
bacterial infection, which allows for the evaluation 
and identification of the causes of weak sperm 
production and its normal composition. It provided a 
pathophysiological explanation for male infertility. 
Moreover, measuring the percentage of bacterial 

infection reinforced the clinical importance affecting 
sperm physiology. Although the study sample does 
not exceed one hundred samples, it is possible to rely 
on the study as a starting point for finding the 
relationship of the inhibin B hormone and bacterial 
infection and its effect on the nature of sperm. In the 
end, such studies need comprehensive expansion, an 
increase in study samples, and further investigation.

Conclusion
This study demonstrated a strong correlation between 
blood levels of inhibin B and deterioration in semen 
quality, specifically sperm nucleic acid 
fragmentation. It also highlighted the significant role 
of Staphylococcus aureus, a common cause of genital 
tract infections, which was linked to sperm 
malformation and fragmentation, particularly of 
sperm DNA. This study underscores the importance 
of early diagnosis of these conditions using inhibin B 
blood levels and emphasizes the importance of 
treating infections with antibiotics to minimize 
damage and improve fertility, thus preventing sperm 
nucleic acid fragmentation in men. This work 
strengthens the effectiveness of treatment strategies 
for affected individuals.

Acknowledgements
The authors were indebted to all the respondents for their kind 
cooperation.

Conflict of interest:
The authors declared no conflict of interest.

Financial Disclosure 
This study did not receive any funding. 

Authors’ contributions
Conceptualization, methods and literature review: Hasan Ali 
Mohamed Aljezani; Statistical analysis and Data collection: 
Rafeef Yousif Rashid; Preparation  of draft manuscript: 
Bairmani, M,S; Finalization of  manuscript: Shahad 
Mohammed. All the authors  approved the final manuscript.  

Data Availability
Any questions regarding the availability of the study's supporting 
data should be addressed to the corresponding author,  who can 
provide it upon justifiable request. 
Ethics Approval and Consent to Participate   The Institutional 
Review Board granted the study ethical  approval. Since this was a 
prospective study, every study  participant provided formal 
informed consent. Each method  followed the appropriate rules and 
regulations.

Copyright: © Islam et al. 2026. Published by Bangladesh 
Journal of Infectious Diseases. This is an open-access article 
and is licensed under the Creative Commons Attribution 
Non-Commercial 4.0 International License (CC BY-NC 4.0). 
This license permits others to distribute, remix, adapt and 
reproduce or changes in any medium or format as long as it will 
give appropriate credit to the original author(s) with the proper 
citation of the original work as well as the source and this is 

used for noncommercial purposes only. To view a copy of this 
license, please see: 
https://www.creativecommons.org/licenses/by-nc/4.0/

How to cite this article: Aljezani HA, Rashid RY, Bairmani MS, 
Mustafa SM. Assessment of DNA Fragmentation and Inhibin-B 
Hormone Levels in Infertile Men with Genital Tract Infections 
Caused by Staphylococcus. Bangladesh J Infect Dis 
2026;13(1):79-86

ORCID:
Hasan Ali Mohamed Aljezani: 
https://orcid.org/0009-0003-6278-7961
Rafeef Yousif Rashid: https://orcid.org/0009-0009-5747-5043
Mohammed Shawket Bairmani.: 
https://orcid.org/0009-0009-0072-8230
Shahad Mohammed Mustafa: 
https://orcid.org/0009-0004-9440-431X

Article Info
Received on: 10 December 2025 
Accepted on: 20 January 2026 
Published on: 26 June 2026

References 
1. Muratori M, Marchiani S, Tamburrino L, Cambi M, Lotti F, 
Natali I, Filimberti E, Noci I, Forti G, Maggi M, Baldi E. DNA 
fragmentation in brighter sperm predicts male fertility 
independently from age and semen parameters. Fertility and 
sterility. 2015 Sep 1;104(3):582-90. 
2. Ribas‐Maynou J, García‐Peiró A, Fernández‐Encinas A, Abad 
C, Amengual MJ, Prada E, Navarro J, Benet J. Comprehensive 
analysis of sperm DNA fragmentation by five different assays: 
TUNEL assay, SCSA, SCD test and alkaline and neutral Comet 
assay. Andrology. 2013 Sep;1(5):715-22.
3. Evenson DP, Jost LK, Marshall D, Zinaman MJ, Clegg E, 
Purvis K, De Angelis P, Claussen OP. Utility of the sperm 
chromatin structure assay as a diagnostic and prognostic tool in 
the human fertility clinic. Human reproduction. 1999 Apr 
1;14(4):1039-49.
4. Punab M, Poolamets O, Paju P, Vihljajev V, Pomm K, Ladva R, 
Korrovits P, Laan M. Causes of male infertility: a 9-year 
prospective monocentre study on 1737 patients with reduced total 
sperm counts. Human reproduction. 2017 Jan 1;32(1):18-31.
5. Tournaye H, Krausz C, Oates RD. Novel concepts in the 
aetiology of male reproductive impairment. The lancet Diabetes 
& endocrinology. 2017 Jul 1;5(7):544-53.
6. O’Flaherty C, Matsushita-Fournier D. Reactive oxygen species 
and protein modifications in spermatozoa. Biology of 
Reproduction. 2017 Oct 1;97(4):577-85.
7. James ER, Carrell DT, Aston KI, Jenkins TG, Yeste M, 
Salas-Huetos A. The role of the epididymis and the contribution 
of epididymosomes to mammalian reproduction. International 
journal of molecular sciences. 2020 Jul 29;21(15):5377.
8. Guzick DS, Overstreet JW, Factor-Litvak P, Brazil CK, 
Nakajima ST, Coutifaris C, Carson SA, Cisneros P, Steinkampf 
MP, Hill JA, Xu D. Sperm morphology, motility, and 
concentration in fertile and infertile men. New England Journal of 
Medicine. 2001 Nov 8;345(19):1388-93.
9. Leushuis E, Van Der Steeg JW, Steures P, Repping S, Bossuyt 
PM, Mol BW, Hompes PG, Van Der Veen F. Semen analysis and 
prediction of natural conception. Human Reproduction. 2014 Jul 
1;29(7):1360-7.
10. Braun JM, Messerlian C, Hauser R. Fathers matter: why it’s 
time to consider the impact of paternal environmental exposures 
on children’s health. Current epidemiology reports. 2017 
Mar;4(1):46-55.
11. Anderson RA, Sharpe RM. Regulation of inhibin production 
in the human male and its clinical applications. International 
journal of andrology. 2000 Jun;23(3):136-44.

12. Ramaswamy S, Marshall GR, McNeilly AS, Plant TM. 
Dynamics of the follicle-stimulating hormone (FSH)-inhibin B 
feedback loop and its role in regulating spermatogenesis in the 
adult male rhesus monkey (Macaca mulatta) as revealed by 
unilateral orchidectomy. Endocrinology. 2000 Jan 
1;141(1):18-27.
13. Jankowska K, Suszczewicz N, Rabijewski M, Dudek P, 
Zgliczyński W, Maksym RB. Inhibin-b and FSH are good 
indicators of spermatogenesis but not the best indicators of 
fertility. Life. 2022 Mar 30;12(4):511.
14. Wang J, Lu N, Zhang S, Tang Z, Huang Y, Li W, Liu G. 
Reference range and cutoff value of serum inhibin B to predict 
successful sperm retrieval: A cross‐sectional study of 30 613 
Chinese men. Clinical Endocrinology. 2020 Mar;92(3):232-40.
 15. Agarwal A, Makker K, Sharma R. Clinical relevance of 
oxidative stress in male factor infertility: an update. American 
journal of reproductive immunology. 2008 Jan;59(1):2-11.
16. Farsimadan M, Motamedifar M. Bacterial infection of the 
male reproductive system causing infertility. Journal of 
reproductive immunology. 2020 Nov 1;142:103183.
17. Sukarjati S, Kusuma PS, Binawati DK. An extract of protein 
pili and filtrat of human spermatozoa: A chemical review. 
InJournal of Physics: Conference Series 2020 Feb 1 (Vol. 1469, 
No. 1, p. 012003). IOP Publishing.
18. du Plessis SS, van Zijl Drive F. The effect of streptozotocin 
induced diabetes on sperm function: A closer look at AGEs, 
RAGEs, MAPKs and activation of the apoptotic pathway. The 
Possible Ameliorating Effects of Rooibos, Honeybush and 
Sutherlandia on Diabetes-Induced Reproductive Impairment in 
Adult Male Wistar Rats. 2020 Mar:182.
19. Schuppe HC, Pilatz A, Meinhardt A, Behre HM. Infections 
and inflammation of the seminal ducts and accessory sex glands. 
InAndrology: Male Reproductive Health and Dysfunction 2023 
Oct 27 (pp. 353-371). Cham: Springer International Publishing.
20. Zeyad A, Amor H, Hammadeh ME. The impact of bacterial 
infections on human spermatozoa. International Journal of 
Women’s Health and Reproduction Sciences. 2017 Jun 
4;5(4):243-52.
 21. Kaur S, Prabha V, Shukla G, Sarwal A. Interference of 
human spermatozoal motility by live Staphylococcus aureus. Am 
J Biomed Sci. 2010;2(1):91-7.
22. Duncan DB. Multiple range and multiple F tests. biometrics. 
1955 Mar 1;11(1):1-42
23. Cary NJ. Statistical analysis system, User's guide. Statistical. 
Version 9. SAS. Inst. Inc. USA. 2012;48.
24. Agarwal A, Gupta S, Du Plessis S, Sharma R, Esteves SC, 
Cirenza C, Eliwa J, Al-Najjar W, Kumaresan D, Haroun N, Philby 
S. Abstinence time and its impact on basic and advanced semen 
parameters. Urology. 2016 Aug 1;94:102-10.
25. Gosálvez J, López-Fernández C, Fernandez JL, Esteves SC, 
Johnston SD. Unpacking the mysteries of sperm DNA 
fragmentation: ten frequently asked questions. Journal of 
Reproductive Biotechnology and Fertility. 2015 Aug 
31;4:2058915815594454.
26. Zakaria, M., Al-ibraheemi, A. and Ennaji, M., Clinical 
Guidelines for Sperm DNA Fragmentation (SDF) is Associated 
with Male Infertility from Reactive Oxygen Species (ROS). 
Gynecol Reprod Health. 2021; 5 (4): 1-7. Correspondence: 
Mustafa Zakaria, Consultant at IRIFIV Fertility Center, 
Administrative Deputy and Writer for the Association for 
Scientific Research of the IRIFIV-AISRG Group, Casablanca, 
Morocco, Tel: 212600662288.
27. Wright C, Milne S, Leeson H. Sperm DNA damage caused by 
oxidative stress: modifiable clinical, lifestyle and nutritional 
factors in male infertility. Reproductive biomedicine online. 2014 
Jun 1;28(6):684-703.
28. Cho CL, Agarwal A, Majzoub A, Esteves SC. Clinical utility 
of sperm DNA fragmentation testing: concise practice 
recommendations. Translational Andrology and Urology. 2017 
Sep;6(Suppl 4):S366.
29. Agarwal A, Majzoub A, Baskaran S, Selvam MK, Cho CL, 

Henkel R, Finelli R, Leisegang K, Sengupta P, Barbarosie C, 
Parekh N. Sperm DNA fragmentation: a new guideline for 
clinicians. The world journal of men's health. 2020 Aug 
6;38(4):412..
30. Zeyad A, Hamad MF, Hammadeh ME. The effects of 
bacterial infection on human sperm nuclear protamine P1/P2 ratio 
and DNA integrity. Andrologia. 2018 Mar;50(2):e12841.
31. Pino V, Sanz A, Valdés N, Crosby J, Mackenna A. The effects 
of aging on semen parameters and sperm DNA fragmentation. 
JBRA assisted reproduction. 2020 Jan;24(1):82.. 
32. Das M, Al-Hathal N, San-Gabriel M, Phillips S, Kadoch IJ, 
Bissonnette F, Holzer H, Zini A. High prevalence of isolated 
sperm DNA damage in infertile men with advanced paternal age. 
Journal of assisted reproduction and genetics. 2013 
Jun;30(6):843-8.
33. Kumar N, Singh AK. Trends of male factor infertility, an 
important cause of infertility: A review of literature. Journal of 
human reproductive sciences. 2015 Oct 1;8(4):191-6.
34. Puscheck EE, Jeyendran RS. The impact of male factor on 
recurrent pregnancy loss. Topics in Obstetrics & Gynecology. 
2007 Dec 31;27(24):1-6.
35. Liang FQ, Godley BF. Oxidative stress-induced mitochondrial 
DNA damage in human retinal pigment epithelial cells: a possible 
mechanism for RPE aging and age-related macular degeneration. 
Experimental eye research. 2003 Apr 1;76(4):397-403.
36. Panner Selvam MK, Ambar RF, Agarwal A, Henkel R. 
Etiologies of sperm DNA damage and its impact on male 
infertility. Andrologia. 2021 Feb;53(1):e13706.
37. Prabha V, Aanam TD, Kaur S. Bacteriological study of the 
cervix of females suffering from unexplained infertility. Am J 
Biomed Sci. 2011 Apr 1;3(2):84-9.
38. Emokpae MA, Uadia PO, Sadiq NM. Contribution of 
bacterial infection to male infertility in Nigerians. Online J Health 
Allied Sci. 2009 May 5;8(1):6.
39. Prabha V, Gupta T, Kaur S, Kaur N, Kala S, Singh A. 
Isolation of a spermatozoal immobilization factor from 
Staphylococcus aureus filtrates. Canadian journal of 
microbiology. 2009 Jul;55(7):874-8.
40. Eini F, Kutenaei MA, Zareei F, Dastjerdi ZS, Shirzeyli MH, 
Salehi E. Effect of bacterial infection on sperm quality and DNA 
fragmentation in subfertile men with Leukocytospermia. BMC 
Molecular and Cell Biology. 2021 Aug 13;22(1):42.
41. Nasrallah YS, Anani M, Omar HH, Hashem AA. 
Microbiological profiles of semen culture in male infertility. 
Human Andrology. 2018 Jun 1;8(2):34-42.
42. Esmailkhani A, Akhi MT, Sadeghi J, Niknafs B, Bialvaei AZ, 
Farzadi L, Safadel N. Assessing the prevalence of Staphylococcus 
aureus in infertile male patients in Tabriz, northwest Iran. 

International Journal of Reproductive BioMedicine. 2018 
Jul;16(7):469.
43. Dutta S, Sengupta P, Izuka E, Menuba I, Jegasothy R, 
Nwagha U. Staphylococcal infections and infertility: mechanisms 
and management. Molecular and Cellular Biochemistry. 2020 
Nov;474(1):57-72.
44. Li J, Li B, Song J, Liu H, Bi W, Dong G, Zhou T. 
Characteristic and mechanism of immobilization effect of 
Staphylococcus aureus on human spermatozoa. Microbial 
pathogenesis. 2018 Jun 1;119:28-34.
45. Haidl F, Haidl G, Oltermann I, Allam JP. Seminal parameters 
of chronic male genital inflammation are associated with 
disturbed sperm DNA integrity. Andrologia. 2015 
May;47(4):464-9.
46. Osman A, Alsomait H, Seshadri S, El-Toukhy T, Khalaf Y. 
The effect of sperm DNA fragmentation on live birth rate after 
IVF or ICSI: a systematic review and meta-analysis. 
Reproductive biomedicine online. 2015 Feb 1;30(2):120-7.
47. Simon L, Zini A, Dyachenko A, Ciampi A, Carrell DT. A 
systematic review and meta-analysis to determine the effect of 
sperm DNA damage on in vitro fertilization and intracytoplasmic 
sperm injection outcome. Asian journal of andrology. 2017 Jan 
1;19(1):80-90.
48. Ho CL, Vaughan‐Constable DR, Ramsay J, Jayasena C, 
Tharakan T, Yap T, Whiteman I, Graham N, Minhas S, Homa ST. 
The relationship between genitourinary microorganisms and 
oxidative stress, sperm DNA fragmentation and semen 
parameters in infertile men. Andrologia. 2022 Mar;54(2):e14322.
49. Liu KS, Mao XD, Pan F, An RF. Effect and mechanisms of 
reproductive tract infection on oxidative stress parameters, sperm 
DNA fragmentation, and semen quality in infertile males. 
Reproductive Biology and Endocrinology. 2021 Jun 28;19(1):97.
50. Anderson RA, Sharpe RM. Regulation of inhibin production 
in the human male and its clinical applications. International 
journal of andrology. 2000 Jun;23(3):136-44.
51. Klingmüller D, Haidl G. Inhibin B in men with normal and 
disturbed spermatogenesis. Human Reproduction. 1997 Nov 
1;12(11):2376-8.
52. Andersson AM, Petersen JH, Jørgensen N, Jensen TK, 
Skakkebæk NE. Serum inhibin B and follicle-stimulating 
hormone levels as tools in the evaluation of infertile men: 
significance of adequate reference values from proven fertile 
men. The Journal of Clinical Endocrinology & Metabolism. 2004 
Jun 1;89(6):2873-9.
53. Hu YA, Huang YF, Xu JP, Zhu PY. Inhibin B levels of serum 
and seminal plasma in fertile and infertile males. Zhonghua nan 
ke xue= National Journal of Andrology. 2003 Sep 1;9(6):447-50.



Bangladesh J Infect Dis 81 June 2026│ Volume 13│Number 1

Introduction
DNA damage results from a break in the nuclear 
material (single-stranded and double-stranded 

nucleic acid), and its problems are related to poor 
semen quality1, regardless of the tests used to detect 
such a pathological condition2. When its level 

exceeds the required limit, the probability of a 
normal pregnancy decreases significantly3. 
Approximately fifty million couples around the 
world are affected by infertility, with men being the 
primary cause in 50 % of the cases that have been 
documented. The most common cause is 
abnormally low levels of sperm production4. After 
being released from the seminal epithelium, sperm 
cells undergo a series of divisions throughout the 
process of sperm production, which is a very 
complicated process that finally results in the 
formation of sperm cells. During the process of 
moving to the epididymis, they go through several 
changes, the most significant of which are the 
acquisition of motility and the increase in the 
compression of the chromatin material5,6. To 
determine the generation of sperm, sperm analysis 
is performed, which includes determining their 
motility, count, concentration, and morphology. It is 
believed that this test is able to accurately forecast a 
pregnancy that occurs naturally7,8. 
Inhibin B is a glycoprotein hormone produced by 
Sertoli cells. It has a major role in regulating the 
secretion of the FSH hormone, which is secreted by 
the pituitary gland via negative feedback8. High 
FSH levels can stimulate the production of inhibin 
B, which is associated with spermatogenesis9,10. This 
hormone provides accurate prediction of 
spermatogenesis by working with FSH, as the 
former's role is to regulate the latter's levels. Inhibin 
B indicates the function of Sertoli cells only11,12. 
Infertility rates have increased recently, and this is 
due to the quality and composition of sperm, 
especially in the last ten years, as the rate of 
infertility among men has increased more than 
among women. The reason for the spike is the male 
factor of infertility, as it affects sperm formation, 
which leads to the appearance of acquired 
reproductive system defects, congenital 
malformations, glandular reproductive infections, 
endocrine disorders, and genetic immune factors13. 
Bacterial infections are among the most important 
factors affecting this14. The effect of 
microorganisms on sperm is indicated by several 
mechanisms, including increased levels of free 
oxygen radicals15, activation of autoimmunity 
against sperm and production of antisperm 
virulence factors16, excessive use of antibiotics17, 
sperm aggregation and clumping, and cellular 
morphological changes18. It has been found that 
bacteria belonging to the Staphylococcus aureus 
species are resistant to a wide variety of 
antibiotics19.
 In addition to their rising resistance to antibiotics, 

particularly resistance to methicillin and 
vancomycin, they are responsible for the spread of 
disease because they possess malignant genes that 
code for enzymes, toxins, and other components 
that are linked to cancer. This Gram-positive 
bacterium is one of the most common types, as it 
can be extracted from sperm samples. A decrease in 
sperm motility as well as clumping and aggregation 
of sperm are the results of studies that have 
demonstrated its prevalence in semen to a greater 
extent than other types20.

Methodology
Study Settings and Population: This 
cross-sectional study, was conducted in the 
Department of Department of Forensic Science, 
College of Science, Al-Karah University for 
Science, Baghdad, Iraq, during the period from 
April 2023 to August 2025 for two and half year. 
Adult men aged between (17 and 51 years) were 
registered in this study. Participants were selected 
from the rest based on routine semen analysis, 
where the sperm count was recorded and divided 
into three groups: a group with a Oligospermia 
count, a group with a normal sperm count, and a 
healthy group. The study also included registering 
patients with genital tract infections. Samples were 
collected from different locations at Yarmouk 
Teaching Hospital, private external laboratories, 
and reproductive health and infertility specialist 
clinics.
Semen Collection: Semen samples were obtained 
from all participants by masturbation after a period 
of abstinence from intercourse lasting 3 to 4 days. 
The samples were collected in sterile, dry containers 
with large and wide openings and incubated at a 
temperature of 37 degrees Celsius. Afterwards, the 
semen analysis was performed within one hour. The 
semen analysis was performed according to the 
procedures of the World Health Organization for 
2010. A part of the sample was taken, and the 
chromatin dispersion was examined using a 
SCA-Scope (Micrototic) device of Spanish origin 
according to the approved kit ( Gold Cytosperm kit). 
This method operates on the principle of chromatin 
material dispersion, as described in (source), using 
special dyes that stain the chromatin in the form of 
halos.
Serum Collection: Five ml of venous blood was 
collected from each participant and separated by 
centrifugation. The serum was transferred to special 
tubes, and the concentration of inhibin B in the 
serum was measured using a commercially 
available enzyme-linked immunosorbent assay 
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(ELISA) kit designed by Ansh-Lab according to the 
catalogue ( LOT=121521) . The normal range for 
the age group was between 134.5 and 173.9 pg./ml.
Bacterial Culture: Semen samples were collected 
and diluted in sterile saline (1:10). One milliliter of 
each sample was centrifuged at 15,000 rpm for 
approximately 15 minutes. The sediment was 
suspended in 100 µm of sterile saline after removing 
the supernatant. The concentrated sediment cell 
pellets were placed on blood agar and mannitol 
agar. All media were incubated at 37°C for 24 
hours. The colonies' growth on the agar was 
determined based on their size and color 
characteristics. Bacterial isolates were examined 
using several biochemical and physiological tests to 
determine their sex, and the species was identified 
using a Vitek 2 system (BioMérieux, France) 
according to the manufacturer's instructions.
Statistical analysis:  Data were statistically 
analyzed using the program statistical analysis 
system –SAS (21). are compared the significant 
differences between the averages using the Duncan 
test (22) polynomial.
Ethical Consideration: The study design has been 
approved by the College of Science Research Ethics 
Committee at the Al-Karah University for Science 
(Ref. No.0923/0074, dated the 25th of September 
2023).

Results
Initially, more than 100 samples (semen and blood) 
were collected from adult men. Their semen was 
examined routinely, and 90 samples were selected 
from among the participants, ranging in age from 17 
years to 51 years. 30 patients (33.3%) were 
classified as having oligospermia, 30 patients 
(33.3%) as having normal sperm, and 30 individuals 
(33.3%) as being healthy. Semen parameters were 
analyzed in terms of chromatin dispersion 
according to the kit method approved by 
SCA-Scope (Gold Cyto Sperm DNA Kit). Based on 
the examination, sperm appeared in two different 
forms: the first was a fragmented DNA form, and 
the second was a non-fragmented form for all study 
groups, as shown in (Figure I).
The relationship between different types of diseases 
and sperm characteristics based on DNA 
fragmentation were recorded. The study groups 
were divided into three groups. The first group had 
a low sperm count, with an arithmetic mean for 
DNA fragmentation in sperm of 73.94 ± 3.95, while 
the mean for non-fragmented sperm was 26.76 ± 
4.03, indicating a significant difference between the 
two cases. In the normal sperm group, the 
fragmented and Non fragmented sperm recorded 
were (55.56 ± 3.73) and (47.44 ± 3.65), 
respectively, where there is no significant difference 
between the two cases. In the healthy sperm group, 

the DNA fragmented and Non fragmented sperm 
recorded were 14.35 ± 1.69 and 85.03 ± 1.71, 
respectively. There is a highly significant difference 
between the two cases. Regarding the significant 
differences among the three groups, a highly 
significant difference was found (P<0.01) (Table 1).

The Role of Age in Sperm Pathology and Inhibin 
B Level Measurement: The age groups were 
divided into three categories. The first age group (17 
to 27 years) showed a decrease in chromatin 
fragmentation in sperm compared to the other 
groups and an increase in normal-shaped sperm and 
inhibin B levels. The second age group (28 to 35 
years) showed a lower mean percentage of sperm 
with chromatin fragmentation, while the percentage 
of normal sperm was high, as was the inhibin B 
level. The results for the third age group (37 to 51 
years) were different. Sperm with genetic 
fragmentation were higher than in the other age 
groups, while the percentage of normal sperm was 
lower, and inhibin B levels were lower than in the 
other groups. There was a significant difference 
between the three age groups regarding chromatin 
fragmentation and its absence, but no significant 
difference was found in inhibin B levels, as shown 
in (Table 2).
Infections in the reproductive tract and their 
relationship to chromatin fragmentation in 
sperm and inhibin B levels in the blood:  The 
number of semen samples infected with a bacterial 
infection (Staphylococcus aureus) was 46(40.0%), 
while the number of uninfected (healthy) samples 
was 54(60.0%),  (Figure II).

Samples infected with bacterial infections exhibited 
an increase in chromatin fragmentation, with an 
arithmetic mean of 69.14 ± 3.85, while these same 
samples demonstrated a decrease in the level of 
inhibin B hormone (53.90 ± 4.76). In contrast, 
healthy samples showed an increase in 
normal-shaped sperm and also an increase in inhibin 
B hormone, indicating a highly significant 

difference between the healthy group and the group 
infected with Staphylococcus aureus bacteria (Table 
3).

Discussion
Despite the high rate of male infertility, the precise 
mechanisms affecting such cases are numerous, 
including local injuries or infections in the 
reproductive tract, hormonal influences, and genetic 
and environmental factors, all of which play a major 
role in increasing the incidence of such cases. There 
are several causes of male infertility due to sperm 
DNA damage, foremost among them being abnormal 
chromatin packaging and sperm remodeling during 
spermatogenesis23. Programmed cell death during 
epididymis maturation also plays a role24, and 
oxidative stress has a pivotal role in infertility25. 
Medications, physical therapy, radiation, bacterial 
infections, ageing, pollutants, and toxins also 
contribute to sperm DNA damage26,27. Male infertility 
is also attributed to oxidative stress (ROS), which 
regulates the production of reactive oxygen species in 
seminal fluid, leading to an imbalance between 
oxygen species and antioxidants25. 
Studies on the development of infertility and the 
variation in sperm functions have proven that it is 
attributed to the presence of free radicals28. It has 
been proven that oxidative stress and a decrease in 
the antioxidant capacity of sperm are related to the 
level of different types of free radicals25. These 
radicals come from different sources, the most 
important of which are inflammation, infection, 
smoking, alcohol, radiation, toxic chemicals, male 
reproductive gland diseases, and varicocele28. Genital 
infections are a common cause of male infertility. 
Mycoplasma, Staphylococcus aureus, and 
Pseudomonas aeruginosa are causes of genital tract 
infections that lead to an increase in nuclear 
fragmentation by interfering with the structure of 
DNA27. This is attributed to the fact that they change 
the ratios of protamine 1 and 229. They also increase 
the production of ROS radicals, which leads to DNA 
damage30. Age has always been a factor that 
negatively affects seminal fluid27, as increasing age 
increases ROS types, lipid oxidation, and 

mitochondrial stress, which is associated with 
ageing31,27. 
Studies have shown that men with normal sperm had 
higher DNA damage in older men, i.e., over 40 years 
of age, compared to males younger than 40 years of 
age32. This is consistent with a study that was 
conducted where the results were somewhat similar. 
Another study on 25,445 men who visit fertility 
doctors found that the father's age increases the 
percentage of DNA damage in sperm. Age is also an 
important factor, as the quality and quantity of sperm 
decrease with age in men33. The rate of chromosomal 
abnormalities is associated with a decrease in sperm 
motility32, as the likelihood of damage to the DNA 
accumulated within the sperm increases, leading to 
increased damage34. Studies have also proven the role 
of oxidative stress, which, when increased, weakens 
the mechanisms of DNA repair, leading to poor sperm 
quality35. Another study conducted by36 have proved 
that with age, the likelihood of damage to the DNA 
accumulated within the sperm increases, as this 
damage leads to the inability of the sperm to fertilise 
the eggs and may also increase the risk of genetic 
abnormalities in offspring.
These studies are also consistent with the current 
study, as older ages had a higher percentage of DNA 
damage in sperm. Staphylococcus aureus is a type of 
bacteria that causes diseases, particularly in the male 
reproductive tract. Numerous studies have revealed it 
to be the most frequently isolated type of bacteria 
from seminal fluid. Previous studies showed that 
51.85% of seminal fluid samples were contaminated 
with Staphylococcus aureus, as indicated by study37. 
Another study showed the presence of 
Staphylococcus aureus in 68.2% of seminal fluid38. 
These studies support the current research, as the 
bacteria produce a protein with a molecular weight of 
20 kDa, which was purified by study39 and named 
SIF. This protein has the ability to completely 
immobilise sperm at a concentration of 150 mg/ml, 
while 200 mg/ml is the sperm-lethal concentration. 
Studies revealed pathogenic bacterial cultures in 48% 
of semen samples, with the most Gram-positive 
samples being Staphylococcus aureus. These results 
support the current study and are consistent with 

previous studies conducted by40 and41. 
Thus, these results are consistent with the results of 
the current study, as the latter is an important 
bacterium in reproductive tract infections42. The 
explanation for this case is that after the bacteria 
enter, they recognize TLR-like receptors, which are 
pathogen recognition receptors, where they begin a 
series of inflammatory signals in the cells of the 
testis, epididymis, and areas of the male reproductive 
system43. This response contributes to tissue damage 
and causes sperm defects that lead to infertility43,44. 
Studies have shown a significant increase in sperm 
DNA fragmentation (SDF) in seminal fluid samples 
infected with Staphylococcus bacteria. This explains 
the effect of bacterial infection on sperm DNA 
integrity45. Studies have shown a clear correlation 
between DNA fragmentation levels and bacterial 
factors in seminal fluid, indicating the presence of 
oxidative stress and inflammation in seminal fluid, 
which in turn leads to DNA damage46. Numerous 
studies have also shown that infertile individuals have 
a higher percentage of SDF compared to fertile 
individuals47,48.
This is consistent with the findings and is attributed 
to reactive oxygen species (ROS), which increase in 
their levels in the presence of bacteria49. The increase 
in ROS is a result of the stimulation of white blood 
cells, which in turn affects DNA. This is related to the 
fact that white blood cells and their increase are 
associated with the presence of infection50. Studies 
have shown that inhibin B levels in azoospermia are 
much lower than in men with normal sperm and 
oligospermia. It has also been shown that inhibin B is 
produced by Sertoli cells in response to FSH, and that 
inhibition of this hormone on spermatogenesis leads 
to decreased production of inhibin B, which fuels 
spermatogenesis disorder, as confirmed by51. 
Other studies have shown that serum inhibin B 
concentration was much lower in men with failure of 
spermatogenesis, such as those with arrested 
maturation51. This suggests that serum inhibin B may 
be a reliable surrogate marker of spermatogenesis 
activity in men with oligospermia. These results are 
consistent with previous studies that have confirmed 
the role of inhibin B in assessing male infertility52-53. 
The strengths of this study lie in evaluating both the 
fragmentation of sperm nuclear material and its 
relationship to the inhibin B hormone, as well as 
bacterial infection, which allows for the evaluation 
and identification of the causes of weak sperm 
production and its normal composition. It provided a 
pathophysiological explanation for male infertility. 
Moreover, measuring the percentage of bacterial 

infection reinforced the clinical importance affecting 
sperm physiology. Although the study sample does 
not exceed one hundred samples, it is possible to rely 
on the study as a starting point for finding the 
relationship of the inhibin B hormone and bacterial 
infection and its effect on the nature of sperm. In the 
end, such studies need comprehensive expansion, an 
increase in study samples, and further investigation.

Conclusion
This study demonstrated a strong correlation between 
blood levels of inhibin B and deterioration in semen 
quality, specifically sperm nucleic acid 
fragmentation. It also highlighted the significant role 
of Staphylococcus aureus, a common cause of genital 
tract infections, which was linked to sperm 
malformation and fragmentation, particularly of 
sperm DNA. This study underscores the importance 
of early diagnosis of these conditions using inhibin B 
blood levels and emphasizes the importance of 
treating infections with antibiotics to minimize 
damage and improve fertility, thus preventing sperm 
nucleic acid fragmentation in men. This work 
strengthens the effectiveness of treatment strategies 
for affected individuals.
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Figure I: Showing of Shape of sperm according to study group showing (Blue Arrow: not fragmented DNA, 
Red Arrow: fragmented DNA) A: Oligospermia group, B- Normal count sperm group, C- healthy group
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Introduction
DNA damage results from a break in the nuclear 
material (single-stranded and double-stranded 

nucleic acid), and its problems are related to poor 
semen quality1, regardless of the tests used to detect 
such a pathological condition2. When its level 

exceeds the required limit, the probability of a 
normal pregnancy decreases significantly3. 
Approximately fifty million couples around the 
world are affected by infertility, with men being the 
primary cause in 50 % of the cases that have been 
documented. The most common cause is 
abnormally low levels of sperm production4. After 
being released from the seminal epithelium, sperm 
cells undergo a series of divisions throughout the 
process of sperm production, which is a very 
complicated process that finally results in the 
formation of sperm cells. During the process of 
moving to the epididymis, they go through several 
changes, the most significant of which are the 
acquisition of motility and the increase in the 
compression of the chromatin material5,6. To 
determine the generation of sperm, sperm analysis 
is performed, which includes determining their 
motility, count, concentration, and morphology. It is 
believed that this test is able to accurately forecast a 
pregnancy that occurs naturally7,8. 
Inhibin B is a glycoprotein hormone produced by 
Sertoli cells. It has a major role in regulating the 
secretion of the FSH hormone, which is secreted by 
the pituitary gland via negative feedback8. High 
FSH levels can stimulate the production of inhibin 
B, which is associated with spermatogenesis9,10. This 
hormone provides accurate prediction of 
spermatogenesis by working with FSH, as the 
former's role is to regulate the latter's levels. Inhibin 
B indicates the function of Sertoli cells only11,12. 
Infertility rates have increased recently, and this is 
due to the quality and composition of sperm, 
especially in the last ten years, as the rate of 
infertility among men has increased more than 
among women. The reason for the spike is the male 
factor of infertility, as it affects sperm formation, 
which leads to the appearance of acquired 
reproductive system defects, congenital 
malformations, glandular reproductive infections, 
endocrine disorders, and genetic immune factors13. 
Bacterial infections are among the most important 
factors affecting this14. The effect of 
microorganisms on sperm is indicated by several 
mechanisms, including increased levels of free 
oxygen radicals15, activation of autoimmunity 
against sperm and production of antisperm 
virulence factors16, excessive use of antibiotics17, 
sperm aggregation and clumping, and cellular 
morphological changes18. It has been found that 
bacteria belonging to the Staphylococcus aureus 
species are resistant to a wide variety of 
antibiotics19.
 In addition to their rising resistance to antibiotics, 

particularly resistance to methicillin and 
vancomycin, they are responsible for the spread of 
disease because they possess malignant genes that 
code for enzymes, toxins, and other components 
that are linked to cancer. This Gram-positive 
bacterium is one of the most common types, as it 
can be extracted from sperm samples. A decrease in 
sperm motility as well as clumping and aggregation 
of sperm are the results of studies that have 
demonstrated its prevalence in semen to a greater 
extent than other types20.

Methodology
Study Settings and Population: This 
cross-sectional study, was conducted in the 
Department of Department of Forensic Science, 
College of Science, Al-Karah University for 
Science, Baghdad, Iraq, during the period from 
April 2023 to August 2025 for two and half year. 
Adult men aged between (17 and 51 years) were 
registered in this study. Participants were selected 
from the rest based on routine semen analysis, 
where the sperm count was recorded and divided 
into three groups: a group with a Oligospermia 
count, a group with a normal sperm count, and a 
healthy group. The study also included registering 
patients with genital tract infections. Samples were 
collected from different locations at Yarmouk 
Teaching Hospital, private external laboratories, 
and reproductive health and infertility specialist 
clinics.
Semen Collection: Semen samples were obtained 
from all participants by masturbation after a period 
of abstinence from intercourse lasting 3 to 4 days. 
The samples were collected in sterile, dry containers 
with large and wide openings and incubated at a 
temperature of 37 degrees Celsius. Afterwards, the 
semen analysis was performed within one hour. The 
semen analysis was performed according to the 
procedures of the World Health Organization for 
2010. A part of the sample was taken, and the 
chromatin dispersion was examined using a 
SCA-Scope (Micrototic) device of Spanish origin 
according to the approved kit ( Gold Cytosperm kit). 
This method operates on the principle of chromatin 
material dispersion, as described in (source), using 
special dyes that stain the chromatin in the form of 
halos.
Serum Collection: Five ml of venous blood was 
collected from each participant and separated by 
centrifugation. The serum was transferred to special 
tubes, and the concentration of inhibin B in the 
serum was measured using a commercially 
available enzyme-linked immunosorbent assay 
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(ELISA) kit designed by Ansh-Lab according to the 
catalogue ( LOT=121521) . The normal range for 
the age group was between 134.5 and 173.9 pg./ml.
Bacterial Culture: Semen samples were collected 
and diluted in sterile saline (1:10). One milliliter of 
each sample was centrifuged at 15,000 rpm for 
approximately 15 minutes. The sediment was 
suspended in 100 µm of sterile saline after removing 
the supernatant. The concentrated sediment cell 
pellets were placed on blood agar and mannitol 
agar. All media were incubated at 37°C for 24 
hours. The colonies' growth on the agar was 
determined based on their size and color 
characteristics. Bacterial isolates were examined 
using several biochemical and physiological tests to 
determine their sex, and the species was identified 
using a Vitek 2 system (BioMérieux, France) 
according to the manufacturer's instructions.
Statistical analysis:  Data were statistically 
analyzed using the program statistical analysis 
system –SAS (21). are compared the significant 
differences between the averages using the Duncan 
test (22) polynomial.
Ethical Consideration: The study design has been 
approved by the College of Science Research Ethics 
Committee at the Al-Karah University for Science 
(Ref. No.0923/0074, dated the 25th of September 
2023).

Results
Initially, more than 100 samples (semen and blood) 
were collected from adult men. Their semen was 
examined routinely, and 90 samples were selected 
from among the participants, ranging in age from 17 
years to 51 years. 30 patients (33.3%) were 
classified as having oligospermia, 30 patients 
(33.3%) as having normal sperm, and 30 individuals 
(33.3%) as being healthy. Semen parameters were 
analyzed in terms of chromatin dispersion 
according to the kit method approved by 
SCA-Scope (Gold Cyto Sperm DNA Kit). Based on 
the examination, sperm appeared in two different 
forms: the first was a fragmented DNA form, and 
the second was a non-fragmented form for all study 
groups, as shown in (Figure I).
The relationship between different types of diseases 
and sperm characteristics based on DNA 
fragmentation were recorded. The study groups 
were divided into three groups. The first group had 
a low sperm count, with an arithmetic mean for 
DNA fragmentation in sperm of 73.94 ± 3.95, while 
the mean for non-fragmented sperm was 26.76 ± 
4.03, indicating a significant difference between the 
two cases. In the normal sperm group, the 
fragmented and Non fragmented sperm recorded 
were (55.56 ± 3.73) and (47.44 ± 3.65), 
respectively, where there is no significant difference 
between the two cases. In the healthy sperm group, 

the DNA fragmented and Non fragmented sperm 
recorded were 14.35 ± 1.69 and 85.03 ± 1.71, 
respectively. There is a highly significant difference 
between the two cases. Regarding the significant 
differences among the three groups, a highly 
significant difference was found (P<0.01) (Table 1).

The Role of Age in Sperm Pathology and Inhibin 
B Level Measurement: The age groups were 
divided into three categories. The first age group (17 
to 27 years) showed a decrease in chromatin 
fragmentation in sperm compared to the other 
groups and an increase in normal-shaped sperm and 
inhibin B levels. The second age group (28 to 35 
years) showed a lower mean percentage of sperm 
with chromatin fragmentation, while the percentage 
of normal sperm was high, as was the inhibin B 
level. The results for the third age group (37 to 51 
years) were different. Sperm with genetic 
fragmentation were higher than in the other age 
groups, while the percentage of normal sperm was 
lower, and inhibin B levels were lower than in the 
other groups. There was a significant difference 
between the three age groups regarding chromatin 
fragmentation and its absence, but no significant 
difference was found in inhibin B levels, as shown 
in (Table 2).
Infections in the reproductive tract and their 
relationship to chromatin fragmentation in 
sperm and inhibin B levels in the blood:  The 
number of semen samples infected with a bacterial 
infection (Staphylococcus aureus) was 46(40.0%), 
while the number of uninfected (healthy) samples 
was 54(60.0%),  (Figure II).

Samples infected with bacterial infections exhibited 
an increase in chromatin fragmentation, with an 
arithmetic mean of 69.14 ± 3.85, while these same 
samples demonstrated a decrease in the level of 
inhibin B hormone (53.90 ± 4.76). In contrast, 
healthy samples showed an increase in 
normal-shaped sperm and also an increase in inhibin 
B hormone, indicating a highly significant 

difference between the healthy group and the group 
infected with Staphylococcus aureus bacteria (Table 
3).

Discussion
Despite the high rate of male infertility, the precise 
mechanisms affecting such cases are numerous, 
including local injuries or infections in the 
reproductive tract, hormonal influences, and genetic 
and environmental factors, all of which play a major 
role in increasing the incidence of such cases. There 
are several causes of male infertility due to sperm 
DNA damage, foremost among them being abnormal 
chromatin packaging and sperm remodeling during 
spermatogenesis23. Programmed cell death during 
epididymis maturation also plays a role24, and 
oxidative stress has a pivotal role in infertility25. 
Medications, physical therapy, radiation, bacterial 
infections, ageing, pollutants, and toxins also 
contribute to sperm DNA damage26,27. Male infertility 
is also attributed to oxidative stress (ROS), which 
regulates the production of reactive oxygen species in 
seminal fluid, leading to an imbalance between 
oxygen species and antioxidants25. 
Studies on the development of infertility and the 
variation in sperm functions have proven that it is 
attributed to the presence of free radicals28. It has 
been proven that oxidative stress and a decrease in 
the antioxidant capacity of sperm are related to the 
level of different types of free radicals25. These 
radicals come from different sources, the most 
important of which are inflammation, infection, 
smoking, alcohol, radiation, toxic chemicals, male 
reproductive gland diseases, and varicocele28. Genital 
infections are a common cause of male infertility. 
Mycoplasma, Staphylococcus aureus, and 
Pseudomonas aeruginosa are causes of genital tract 
infections that lead to an increase in nuclear 
fragmentation by interfering with the structure of 
DNA27. This is attributed to the fact that they change 
the ratios of protamine 1 and 229. They also increase 
the production of ROS radicals, which leads to DNA 
damage30. Age has always been a factor that 
negatively affects seminal fluid27, as increasing age 
increases ROS types, lipid oxidation, and 

mitochondrial stress, which is associated with 
ageing31,27. 
Studies have shown that men with normal sperm had 
higher DNA damage in older men, i.e., over 40 years 
of age, compared to males younger than 40 years of 
age32. This is consistent with a study that was 
conducted where the results were somewhat similar. 
Another study on 25,445 men who visit fertility 
doctors found that the father's age increases the 
percentage of DNA damage in sperm. Age is also an 
important factor, as the quality and quantity of sperm 
decrease with age in men33. The rate of chromosomal 
abnormalities is associated with a decrease in sperm 
motility32, as the likelihood of damage to the DNA 
accumulated within the sperm increases, leading to 
increased damage34. Studies have also proven the role 
of oxidative stress, which, when increased, weakens 
the mechanisms of DNA repair, leading to poor sperm 
quality35. Another study conducted by36 have proved 
that with age, the likelihood of damage to the DNA 
accumulated within the sperm increases, as this 
damage leads to the inability of the sperm to fertilise 
the eggs and may also increase the risk of genetic 
abnormalities in offspring.
These studies are also consistent with the current 
study, as older ages had a higher percentage of DNA 
damage in sperm. Staphylococcus aureus is a type of 
bacteria that causes diseases, particularly in the male 
reproductive tract. Numerous studies have revealed it 
to be the most frequently isolated type of bacteria 
from seminal fluid. Previous studies showed that 
51.85% of seminal fluid samples were contaminated 
with Staphylococcus aureus, as indicated by study37. 
Another study showed the presence of 
Staphylococcus aureus in 68.2% of seminal fluid38. 
These studies support the current research, as the 
bacteria produce a protein with a molecular weight of 
20 kDa, which was purified by study39 and named 
SIF. This protein has the ability to completely 
immobilise sperm at a concentration of 150 mg/ml, 
while 200 mg/ml is the sperm-lethal concentration. 
Studies revealed pathogenic bacterial cultures in 48% 
of semen samples, with the most Gram-positive 
samples being Staphylococcus aureus. These results 
support the current study and are consistent with 

previous studies conducted by40 and41. 
Thus, these results are consistent with the results of 
the current study, as the latter is an important 
bacterium in reproductive tract infections42. The 
explanation for this case is that after the bacteria 
enter, they recognize TLR-like receptors, which are 
pathogen recognition receptors, where they begin a 
series of inflammatory signals in the cells of the 
testis, epididymis, and areas of the male reproductive 
system43. This response contributes to tissue damage 
and causes sperm defects that lead to infertility43,44. 
Studies have shown a significant increase in sperm 
DNA fragmentation (SDF) in seminal fluid samples 
infected with Staphylococcus bacteria. This explains 
the effect of bacterial infection on sperm DNA 
integrity45. Studies have shown a clear correlation 
between DNA fragmentation levels and bacterial 
factors in seminal fluid, indicating the presence of 
oxidative stress and inflammation in seminal fluid, 
which in turn leads to DNA damage46. Numerous 
studies have also shown that infertile individuals have 
a higher percentage of SDF compared to fertile 
individuals47,48.
This is consistent with the findings and is attributed 
to reactive oxygen species (ROS), which increase in 
their levels in the presence of bacteria49. The increase 
in ROS is a result of the stimulation of white blood 
cells, which in turn affects DNA. This is related to the 
fact that white blood cells and their increase are 
associated with the presence of infection50. Studies 
have shown that inhibin B levels in azoospermia are 
much lower than in men with normal sperm and 
oligospermia. It has also been shown that inhibin B is 
produced by Sertoli cells in response to FSH, and that 
inhibition of this hormone on spermatogenesis leads 
to decreased production of inhibin B, which fuels 
spermatogenesis disorder, as confirmed by51. 
Other studies have shown that serum inhibin B 
concentration was much lower in men with failure of 
spermatogenesis, such as those with arrested 
maturation51. This suggests that serum inhibin B may 
be a reliable surrogate marker of spermatogenesis 
activity in men with oligospermia. These results are 
consistent with previous studies that have confirmed 
the role of inhibin B in assessing male infertility52-53. 
The strengths of this study lie in evaluating both the 
fragmentation of sperm nuclear material and its 
relationship to the inhibin B hormone, as well as 
bacterial infection, which allows for the evaluation 
and identification of the causes of weak sperm 
production and its normal composition. It provided a 
pathophysiological explanation for male infertility. 
Moreover, measuring the percentage of bacterial 

infection reinforced the clinical importance affecting 
sperm physiology. Although the study sample does 
not exceed one hundred samples, it is possible to rely 
on the study as a starting point for finding the 
relationship of the inhibin B hormone and bacterial 
infection and its effect on the nature of sperm. In the 
end, such studies need comprehensive expansion, an 
increase in study samples, and further investigation.

Conclusion
This study demonstrated a strong correlation between 
blood levels of inhibin B and deterioration in semen 
quality, specifically sperm nucleic acid 
fragmentation. It also highlighted the significant role 
of Staphylococcus aureus, a common cause of genital 
tract infections, which was linked to sperm 
malformation and fragmentation, particularly of 
sperm DNA. This study underscores the importance 
of early diagnosis of these conditions using inhibin B 
blood levels and emphasizes the importance of 
treating infections with antibiotics to minimize 
damage and improve fertility, thus preventing sperm 
nucleic acid fragmentation in men. This work 
strengthens the effectiveness of treatment strategies 
for affected individuals.
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Table 1: Relation Between the Types of Samples 
and Types of Pathogenic Case (Mean±Std. Error)

Type of Cases
Oligo
Normal
Healthy
Significant

Fragmented 
73.94± 3.95a
55.56± 3.73b
14.35± 1.69c

**

Not Fragmented 
26.76± 4.03c
47.44± 3.65b
85.03± 1.71a

**

Table 2: Distribution of Age groups according to Pathology of sperm and Inhibin B level in serum 
(Mean±Std. Error)

Age Group
17 to 27 Years
28 to 35 Years
37 to 51 Years
Significant

Fragmented 
37.20±6.37b
49.95±5.27ab
55.25±4.98a

*

Not Fragmented 
63.64±6.19a
50.42±5.16ab
46.62±4.95b

*

Inhibin B
75.19±5.02a
71.49±4.97a
67.02±5.57a

n.s.

Figure II: showing of infection percent according 
to number of samples infected with Staphylococcus 
aureus

Figure III: Showing of growth bacteria (Staphylococcus 
aureus) in Mannitol agar isolated from Seminal fluid of 
human
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Introduction
DNA damage results from a break in the nuclear 
material (single-stranded and double-stranded 

nucleic acid), and its problems are related to poor 
semen quality1, regardless of the tests used to detect 
such a pathological condition2. When its level 

exceeds the required limit, the probability of a 
normal pregnancy decreases significantly3. 
Approximately fifty million couples around the 
world are affected by infertility, with men being the 
primary cause in 50 % of the cases that have been 
documented. The most common cause is 
abnormally low levels of sperm production4. After 
being released from the seminal epithelium, sperm 
cells undergo a series of divisions throughout the 
process of sperm production, which is a very 
complicated process that finally results in the 
formation of sperm cells. During the process of 
moving to the epididymis, they go through several 
changes, the most significant of which are the 
acquisition of motility and the increase in the 
compression of the chromatin material5,6. To 
determine the generation of sperm, sperm analysis 
is performed, which includes determining their 
motility, count, concentration, and morphology. It is 
believed that this test is able to accurately forecast a 
pregnancy that occurs naturally7,8. 
Inhibin B is a glycoprotein hormone produced by 
Sertoli cells. It has a major role in regulating the 
secretion of the FSH hormone, which is secreted by 
the pituitary gland via negative feedback8. High 
FSH levels can stimulate the production of inhibin 
B, which is associated with spermatogenesis9,10. This 
hormone provides accurate prediction of 
spermatogenesis by working with FSH, as the 
former's role is to regulate the latter's levels. Inhibin 
B indicates the function of Sertoli cells only11,12. 
Infertility rates have increased recently, and this is 
due to the quality and composition of sperm, 
especially in the last ten years, as the rate of 
infertility among men has increased more than 
among women. The reason for the spike is the male 
factor of infertility, as it affects sperm formation, 
which leads to the appearance of acquired 
reproductive system defects, congenital 
malformations, glandular reproductive infections, 
endocrine disorders, and genetic immune factors13. 
Bacterial infections are among the most important 
factors affecting this14. The effect of 
microorganisms on sperm is indicated by several 
mechanisms, including increased levels of free 
oxygen radicals15, activation of autoimmunity 
against sperm and production of antisperm 
virulence factors16, excessive use of antibiotics17, 
sperm aggregation and clumping, and cellular 
morphological changes18. It has been found that 
bacteria belonging to the Staphylococcus aureus 
species are resistant to a wide variety of 
antibiotics19.
 In addition to their rising resistance to antibiotics, 

particularly resistance to methicillin and 
vancomycin, they are responsible for the spread of 
disease because they possess malignant genes that 
code for enzymes, toxins, and other components 
that are linked to cancer. This Gram-positive 
bacterium is one of the most common types, as it 
can be extracted from sperm samples. A decrease in 
sperm motility as well as clumping and aggregation 
of sperm are the results of studies that have 
demonstrated its prevalence in semen to a greater 
extent than other types20.

Methodology
Study Settings and Population: This 
cross-sectional study, was conducted in the 
Department of Department of Forensic Science, 
College of Science, Al-Karah University for 
Science, Baghdad, Iraq, during the period from 
April 2023 to August 2025 for two and half year. 
Adult men aged between (17 and 51 years) were 
registered in this study. Participants were selected 
from the rest based on routine semen analysis, 
where the sperm count was recorded and divided 
into three groups: a group with a Oligospermia 
count, a group with a normal sperm count, and a 
healthy group. The study also included registering 
patients with genital tract infections. Samples were 
collected from different locations at Yarmouk 
Teaching Hospital, private external laboratories, 
and reproductive health and infertility specialist 
clinics.
Semen Collection: Semen samples were obtained 
from all participants by masturbation after a period 
of abstinence from intercourse lasting 3 to 4 days. 
The samples were collected in sterile, dry containers 
with large and wide openings and incubated at a 
temperature of 37 degrees Celsius. Afterwards, the 
semen analysis was performed within one hour. The 
semen analysis was performed according to the 
procedures of the World Health Organization for 
2010. A part of the sample was taken, and the 
chromatin dispersion was examined using a 
SCA-Scope (Micrototic) device of Spanish origin 
according to the approved kit ( Gold Cytosperm kit). 
This method operates on the principle of chromatin 
material dispersion, as described in (source), using 
special dyes that stain the chromatin in the form of 
halos.
Serum Collection: Five ml of venous blood was 
collected from each participant and separated by 
centrifugation. The serum was transferred to special 
tubes, and the concentration of inhibin B in the 
serum was measured using a commercially 
available enzyme-linked immunosorbent assay 
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(ELISA) kit designed by Ansh-Lab according to the 
catalogue ( LOT=121521) . The normal range for 
the age group was between 134.5 and 173.9 pg./ml.
Bacterial Culture: Semen samples were collected 
and diluted in sterile saline (1:10). One milliliter of 
each sample was centrifuged at 15,000 rpm for 
approximately 15 minutes. The sediment was 
suspended in 100 µm of sterile saline after removing 
the supernatant. The concentrated sediment cell 
pellets were placed on blood agar and mannitol 
agar. All media were incubated at 37°C for 24 
hours. The colonies' growth on the agar was 
determined based on their size and color 
characteristics. Bacterial isolates were examined 
using several biochemical and physiological tests to 
determine their sex, and the species was identified 
using a Vitek 2 system (BioMérieux, France) 
according to the manufacturer's instructions.
Statistical analysis:  Data were statistically 
analyzed using the program statistical analysis 
system –SAS (21). are compared the significant 
differences between the averages using the Duncan 
test (22) polynomial.
Ethical Consideration: The study design has been 
approved by the College of Science Research Ethics 
Committee at the Al-Karah University for Science 
(Ref. No.0923/0074, dated the 25th of September 
2023).

Results
Initially, more than 100 samples (semen and blood) 
were collected from adult men. Their semen was 
examined routinely, and 90 samples were selected 
from among the participants, ranging in age from 17 
years to 51 years. 30 patients (33.3%) were 
classified as having oligospermia, 30 patients 
(33.3%) as having normal sperm, and 30 individuals 
(33.3%) as being healthy. Semen parameters were 
analyzed in terms of chromatin dispersion 
according to the kit method approved by 
SCA-Scope (Gold Cyto Sperm DNA Kit). Based on 
the examination, sperm appeared in two different 
forms: the first was a fragmented DNA form, and 
the second was a non-fragmented form for all study 
groups, as shown in (Figure I).
The relationship between different types of diseases 
and sperm characteristics based on DNA 
fragmentation were recorded. The study groups 
were divided into three groups. The first group had 
a low sperm count, with an arithmetic mean for 
DNA fragmentation in sperm of 73.94 ± 3.95, while 
the mean for non-fragmented sperm was 26.76 ± 
4.03, indicating a significant difference between the 
two cases. In the normal sperm group, the 
fragmented and Non fragmented sperm recorded 
were (55.56 ± 3.73) and (47.44 ± 3.65), 
respectively, where there is no significant difference 
between the two cases. In the healthy sperm group, 

the DNA fragmented and Non fragmented sperm 
recorded were 14.35 ± 1.69 and 85.03 ± 1.71, 
respectively. There is a highly significant difference 
between the two cases. Regarding the significant 
differences among the three groups, a highly 
significant difference was found (P<0.01) (Table 1).

The Role of Age in Sperm Pathology and Inhibin 
B Level Measurement: The age groups were 
divided into three categories. The first age group (17 
to 27 years) showed a decrease in chromatin 
fragmentation in sperm compared to the other 
groups and an increase in normal-shaped sperm and 
inhibin B levels. The second age group (28 to 35 
years) showed a lower mean percentage of sperm 
with chromatin fragmentation, while the percentage 
of normal sperm was high, as was the inhibin B 
level. The results for the third age group (37 to 51 
years) were different. Sperm with genetic 
fragmentation were higher than in the other age 
groups, while the percentage of normal sperm was 
lower, and inhibin B levels were lower than in the 
other groups. There was a significant difference 
between the three age groups regarding chromatin 
fragmentation and its absence, but no significant 
difference was found in inhibin B levels, as shown 
in (Table 2).
Infections in the reproductive tract and their 
relationship to chromatin fragmentation in 
sperm and inhibin B levels in the blood:  The 
number of semen samples infected with a bacterial 
infection (Staphylococcus aureus) was 46(40.0%), 
while the number of uninfected (healthy) samples 
was 54(60.0%),  (Figure II).

Samples infected with bacterial infections exhibited 
an increase in chromatin fragmentation, with an 
arithmetic mean of 69.14 ± 3.85, while these same 
samples demonstrated a decrease in the level of 
inhibin B hormone (53.90 ± 4.76). In contrast, 
healthy samples showed an increase in 
normal-shaped sperm and also an increase in inhibin 
B hormone, indicating a highly significant 

difference between the healthy group and the group 
infected with Staphylococcus aureus bacteria (Table 
3).

Discussion
Despite the high rate of male infertility, the precise 
mechanisms affecting such cases are numerous, 
including local injuries or infections in the 
reproductive tract, hormonal influences, and genetic 
and environmental factors, all of which play a major 
role in increasing the incidence of such cases. There 
are several causes of male infertility due to sperm 
DNA damage, foremost among them being abnormal 
chromatin packaging and sperm remodeling during 
spermatogenesis23. Programmed cell death during 
epididymis maturation also plays a role24, and 
oxidative stress has a pivotal role in infertility25. 
Medications, physical therapy, radiation, bacterial 
infections, ageing, pollutants, and toxins also 
contribute to sperm DNA damage26,27. Male infertility 
is also attributed to oxidative stress (ROS), which 
regulates the production of reactive oxygen species in 
seminal fluid, leading to an imbalance between 
oxygen species and antioxidants25. 
Studies on the development of infertility and the 
variation in sperm functions have proven that it is 
attributed to the presence of free radicals28. It has 
been proven that oxidative stress and a decrease in 
the antioxidant capacity of sperm are related to the 
level of different types of free radicals25. These 
radicals come from different sources, the most 
important of which are inflammation, infection, 
smoking, alcohol, radiation, toxic chemicals, male 
reproductive gland diseases, and varicocele28. Genital 
infections are a common cause of male infertility. 
Mycoplasma, Staphylococcus aureus, and 
Pseudomonas aeruginosa are causes of genital tract 
infections that lead to an increase in nuclear 
fragmentation by interfering with the structure of 
DNA27. This is attributed to the fact that they change 
the ratios of protamine 1 and 229. They also increase 
the production of ROS radicals, which leads to DNA 
damage30. Age has always been a factor that 
negatively affects seminal fluid27, as increasing age 
increases ROS types, lipid oxidation, and 

mitochondrial stress, which is associated with 
ageing31,27. 
Studies have shown that men with normal sperm had 
higher DNA damage in older men, i.e., over 40 years 
of age, compared to males younger than 40 years of 
age32. This is consistent with a study that was 
conducted where the results were somewhat similar. 
Another study on 25,445 men who visit fertility 
doctors found that the father's age increases the 
percentage of DNA damage in sperm. Age is also an 
important factor, as the quality and quantity of sperm 
decrease with age in men33. The rate of chromosomal 
abnormalities is associated with a decrease in sperm 
motility32, as the likelihood of damage to the DNA 
accumulated within the sperm increases, leading to 
increased damage34. Studies have also proven the role 
of oxidative stress, which, when increased, weakens 
the mechanisms of DNA repair, leading to poor sperm 
quality35. Another study conducted by36 have proved 
that with age, the likelihood of damage to the DNA 
accumulated within the sperm increases, as this 
damage leads to the inability of the sperm to fertilise 
the eggs and may also increase the risk of genetic 
abnormalities in offspring.
These studies are also consistent with the current 
study, as older ages had a higher percentage of DNA 
damage in sperm. Staphylococcus aureus is a type of 
bacteria that causes diseases, particularly in the male 
reproductive tract. Numerous studies have revealed it 
to be the most frequently isolated type of bacteria 
from seminal fluid. Previous studies showed that 
51.85% of seminal fluid samples were contaminated 
with Staphylococcus aureus, as indicated by study37. 
Another study showed the presence of 
Staphylococcus aureus in 68.2% of seminal fluid38. 
These studies support the current research, as the 
bacteria produce a protein with a molecular weight of 
20 kDa, which was purified by study39 and named 
SIF. This protein has the ability to completely 
immobilise sperm at a concentration of 150 mg/ml, 
while 200 mg/ml is the sperm-lethal concentration. 
Studies revealed pathogenic bacterial cultures in 48% 
of semen samples, with the most Gram-positive 
samples being Staphylococcus aureus. These results 
support the current study and are consistent with 

previous studies conducted by40 and41. 
Thus, these results are consistent with the results of 
the current study, as the latter is an important 
bacterium in reproductive tract infections42. The 
explanation for this case is that after the bacteria 
enter, they recognize TLR-like receptors, which are 
pathogen recognition receptors, where they begin a 
series of inflammatory signals in the cells of the 
testis, epididymis, and areas of the male reproductive 
system43. This response contributes to tissue damage 
and causes sperm defects that lead to infertility43,44. 
Studies have shown a significant increase in sperm 
DNA fragmentation (SDF) in seminal fluid samples 
infected with Staphylococcus bacteria. This explains 
the effect of bacterial infection on sperm DNA 
integrity45. Studies have shown a clear correlation 
between DNA fragmentation levels and bacterial 
factors in seminal fluid, indicating the presence of 
oxidative stress and inflammation in seminal fluid, 
which in turn leads to DNA damage46. Numerous 
studies have also shown that infertile individuals have 
a higher percentage of SDF compared to fertile 
individuals47,48.
This is consistent with the findings and is attributed 
to reactive oxygen species (ROS), which increase in 
their levels in the presence of bacteria49. The increase 
in ROS is a result of the stimulation of white blood 
cells, which in turn affects DNA. This is related to the 
fact that white blood cells and their increase are 
associated with the presence of infection50. Studies 
have shown that inhibin B levels in azoospermia are 
much lower than in men with normal sperm and 
oligospermia. It has also been shown that inhibin B is 
produced by Sertoli cells in response to FSH, and that 
inhibition of this hormone on spermatogenesis leads 
to decreased production of inhibin B, which fuels 
spermatogenesis disorder, as confirmed by51. 
Other studies have shown that serum inhibin B 
concentration was much lower in men with failure of 
spermatogenesis, such as those with arrested 
maturation51. This suggests that serum inhibin B may 
be a reliable surrogate marker of spermatogenesis 
activity in men with oligospermia. These results are 
consistent with previous studies that have confirmed 
the role of inhibin B in assessing male infertility52-53. 
The strengths of this study lie in evaluating both the 
fragmentation of sperm nuclear material and its 
relationship to the inhibin B hormone, as well as 
bacterial infection, which allows for the evaluation 
and identification of the causes of weak sperm 
production and its normal composition. It provided a 
pathophysiological explanation for male infertility. 
Moreover, measuring the percentage of bacterial 

infection reinforced the clinical importance affecting 
sperm physiology. Although the study sample does 
not exceed one hundred samples, it is possible to rely 
on the study as a starting point for finding the 
relationship of the inhibin B hormone and bacterial 
infection and its effect on the nature of sperm. In the 
end, such studies need comprehensive expansion, an 
increase in study samples, and further investigation.

Conclusion
This study demonstrated a strong correlation between 
blood levels of inhibin B and deterioration in semen 
quality, specifically sperm nucleic acid 
fragmentation. It also highlighted the significant role 
of Staphylococcus aureus, a common cause of genital 
tract infections, which was linked to sperm 
malformation and fragmentation, particularly of 
sperm DNA. This study underscores the importance 
of early diagnosis of these conditions using inhibin B 
blood levels and emphasizes the importance of 
treating infections with antibiotics to minimize 
damage and improve fertility, thus preventing sperm 
nucleic acid fragmentation in men. This work 
strengthens the effectiveness of treatment strategies 
for affected individuals.
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Table 3: Relation between bacterial infection and Pathogenesis of sperm and Inhibin B in serum

Culture Staph Aureus
Negative
Positive
Significant

Fragmented 
33.82±3.66b
69.14± 3.85a

**

Not Fragmented 
67.33±3.46a
31.69± 3.87b

**

Inhibin B
82.50±3.01a
53.90±4.76b

**
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Introduction
DNA damage results from a break in the nuclear 
material (single-stranded and double-stranded 

nucleic acid), and its problems are related to poor 
semen quality1, regardless of the tests used to detect 
such a pathological condition2. When its level 

exceeds the required limit, the probability of a 
normal pregnancy decreases significantly3. 
Approximately fifty million couples around the 
world are affected by infertility, with men being the 
primary cause in 50 % of the cases that have been 
documented. The most common cause is 
abnormally low levels of sperm production4. After 
being released from the seminal epithelium, sperm 
cells undergo a series of divisions throughout the 
process of sperm production, which is a very 
complicated process that finally results in the 
formation of sperm cells. During the process of 
moving to the epididymis, they go through several 
changes, the most significant of which are the 
acquisition of motility and the increase in the 
compression of the chromatin material5,6. To 
determine the generation of sperm, sperm analysis 
is performed, which includes determining their 
motility, count, concentration, and morphology. It is 
believed that this test is able to accurately forecast a 
pregnancy that occurs naturally7,8. 
Inhibin B is a glycoprotein hormone produced by 
Sertoli cells. It has a major role in regulating the 
secretion of the FSH hormone, which is secreted by 
the pituitary gland via negative feedback8. High 
FSH levels can stimulate the production of inhibin 
B, which is associated with spermatogenesis9,10. This 
hormone provides accurate prediction of 
spermatogenesis by working with FSH, as the 
former's role is to regulate the latter's levels. Inhibin 
B indicates the function of Sertoli cells only11,12. 
Infertility rates have increased recently, and this is 
due to the quality and composition of sperm, 
especially in the last ten years, as the rate of 
infertility among men has increased more than 
among women. The reason for the spike is the male 
factor of infertility, as it affects sperm formation, 
which leads to the appearance of acquired 
reproductive system defects, congenital 
malformations, glandular reproductive infections, 
endocrine disorders, and genetic immune factors13. 
Bacterial infections are among the most important 
factors affecting this14. The effect of 
microorganisms on sperm is indicated by several 
mechanisms, including increased levels of free 
oxygen radicals15, activation of autoimmunity 
against sperm and production of antisperm 
virulence factors16, excessive use of antibiotics17, 
sperm aggregation and clumping, and cellular 
morphological changes18. It has been found that 
bacteria belonging to the Staphylococcus aureus 
species are resistant to a wide variety of 
antibiotics19.
 In addition to their rising resistance to antibiotics, 

particularly resistance to methicillin and 
vancomycin, they are responsible for the spread of 
disease because they possess malignant genes that 
code for enzymes, toxins, and other components 
that are linked to cancer. This Gram-positive 
bacterium is one of the most common types, as it 
can be extracted from sperm samples. A decrease in 
sperm motility as well as clumping and aggregation 
of sperm are the results of studies that have 
demonstrated its prevalence in semen to a greater 
extent than other types20.

Methodology
Study Settings and Population: This 
cross-sectional study, was conducted in the 
Department of Department of Forensic Science, 
College of Science, Al-Karah University for 
Science, Baghdad, Iraq, during the period from 
April 2023 to August 2025 for two and half year. 
Adult men aged between (17 and 51 years) were 
registered in this study. Participants were selected 
from the rest based on routine semen analysis, 
where the sperm count was recorded and divided 
into three groups: a group with a Oligospermia 
count, a group with a normal sperm count, and a 
healthy group. The study also included registering 
patients with genital tract infections. Samples were 
collected from different locations at Yarmouk 
Teaching Hospital, private external laboratories, 
and reproductive health and infertility specialist 
clinics.
Semen Collection: Semen samples were obtained 
from all participants by masturbation after a period 
of abstinence from intercourse lasting 3 to 4 days. 
The samples were collected in sterile, dry containers 
with large and wide openings and incubated at a 
temperature of 37 degrees Celsius. Afterwards, the 
semen analysis was performed within one hour. The 
semen analysis was performed according to the 
procedures of the World Health Organization for 
2010. A part of the sample was taken, and the 
chromatin dispersion was examined using a 
SCA-Scope (Micrototic) device of Spanish origin 
according to the approved kit ( Gold Cytosperm kit). 
This method operates on the principle of chromatin 
material dispersion, as described in (source), using 
special dyes that stain the chromatin in the form of 
halos.
Serum Collection: Five ml of venous blood was 
collected from each participant and separated by 
centrifugation. The serum was transferred to special 
tubes, and the concentration of inhibin B in the 
serum was measured using a commercially 
available enzyme-linked immunosorbent assay 
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(ELISA) kit designed by Ansh-Lab according to the 
catalogue ( LOT=121521) . The normal range for 
the age group was between 134.5 and 173.9 pg./ml.
Bacterial Culture: Semen samples were collected 
and diluted in sterile saline (1:10). One milliliter of 
each sample was centrifuged at 15,000 rpm for 
approximately 15 minutes. The sediment was 
suspended in 100 µm of sterile saline after removing 
the supernatant. The concentrated sediment cell 
pellets were placed on blood agar and mannitol 
agar. All media were incubated at 37°C for 24 
hours. The colonies' growth on the agar was 
determined based on their size and color 
characteristics. Bacterial isolates were examined 
using several biochemical and physiological tests to 
determine their sex, and the species was identified 
using a Vitek 2 system (BioMérieux, France) 
according to the manufacturer's instructions.
Statistical analysis:  Data were statistically 
analyzed using the program statistical analysis 
system –SAS (21). are compared the significant 
differences between the averages using the Duncan 
test (22) polynomial.
Ethical Consideration: The study design has been 
approved by the College of Science Research Ethics 
Committee at the Al-Karah University for Science 
(Ref. No.0923/0074, dated the 25th of September 
2023).

Results
Initially, more than 100 samples (semen and blood) 
were collected from adult men. Their semen was 
examined routinely, and 90 samples were selected 
from among the participants, ranging in age from 17 
years to 51 years. 30 patients (33.3%) were 
classified as having oligospermia, 30 patients 
(33.3%) as having normal sperm, and 30 individuals 
(33.3%) as being healthy. Semen parameters were 
analyzed in terms of chromatin dispersion 
according to the kit method approved by 
SCA-Scope (Gold Cyto Sperm DNA Kit). Based on 
the examination, sperm appeared in two different 
forms: the first was a fragmented DNA form, and 
the second was a non-fragmented form for all study 
groups, as shown in (Figure I).
The relationship between different types of diseases 
and sperm characteristics based on DNA 
fragmentation were recorded. The study groups 
were divided into three groups. The first group had 
a low sperm count, with an arithmetic mean for 
DNA fragmentation in sperm of 73.94 ± 3.95, while 
the mean for non-fragmented sperm was 26.76 ± 
4.03, indicating a significant difference between the 
two cases. In the normal sperm group, the 
fragmented and Non fragmented sperm recorded 
were (55.56 ± 3.73) and (47.44 ± 3.65), 
respectively, where there is no significant difference 
between the two cases. In the healthy sperm group, 

the DNA fragmented and Non fragmented sperm 
recorded were 14.35 ± 1.69 and 85.03 ± 1.71, 
respectively. There is a highly significant difference 
between the two cases. Regarding the significant 
differences among the three groups, a highly 
significant difference was found (P<0.01) (Table 1).

The Role of Age in Sperm Pathology and Inhibin 
B Level Measurement: The age groups were 
divided into three categories. The first age group (17 
to 27 years) showed a decrease in chromatin 
fragmentation in sperm compared to the other 
groups and an increase in normal-shaped sperm and 
inhibin B levels. The second age group (28 to 35 
years) showed a lower mean percentage of sperm 
with chromatin fragmentation, while the percentage 
of normal sperm was high, as was the inhibin B 
level. The results for the third age group (37 to 51 
years) were different. Sperm with genetic 
fragmentation were higher than in the other age 
groups, while the percentage of normal sperm was 
lower, and inhibin B levels were lower than in the 
other groups. There was a significant difference 
between the three age groups regarding chromatin 
fragmentation and its absence, but no significant 
difference was found in inhibin B levels, as shown 
in (Table 2).
Infections in the reproductive tract and their 
relationship to chromatin fragmentation in 
sperm and inhibin B levels in the blood:  The 
number of semen samples infected with a bacterial 
infection (Staphylococcus aureus) was 46(40.0%), 
while the number of uninfected (healthy) samples 
was 54(60.0%),  (Figure II).

Samples infected with bacterial infections exhibited 
an increase in chromatin fragmentation, with an 
arithmetic mean of 69.14 ± 3.85, while these same 
samples demonstrated a decrease in the level of 
inhibin B hormone (53.90 ± 4.76). In contrast, 
healthy samples showed an increase in 
normal-shaped sperm and also an increase in inhibin 
B hormone, indicating a highly significant 

difference between the healthy group and the group 
infected with Staphylococcus aureus bacteria (Table 
3).

Discussion
Despite the high rate of male infertility, the precise 
mechanisms affecting such cases are numerous, 
including local injuries or infections in the 
reproductive tract, hormonal influences, and genetic 
and environmental factors, all of which play a major 
role in increasing the incidence of such cases. There 
are several causes of male infertility due to sperm 
DNA damage, foremost among them being abnormal 
chromatin packaging and sperm remodeling during 
spermatogenesis23. Programmed cell death during 
epididymis maturation also plays a role24, and 
oxidative stress has a pivotal role in infertility25. 
Medications, physical therapy, radiation, bacterial 
infections, ageing, pollutants, and toxins also 
contribute to sperm DNA damage26,27. Male infertility 
is also attributed to oxidative stress (ROS), which 
regulates the production of reactive oxygen species in 
seminal fluid, leading to an imbalance between 
oxygen species and antioxidants25. 
Studies on the development of infertility and the 
variation in sperm functions have proven that it is 
attributed to the presence of free radicals28. It has 
been proven that oxidative stress and a decrease in 
the antioxidant capacity of sperm are related to the 
level of different types of free radicals25. These 
radicals come from different sources, the most 
important of which are inflammation, infection, 
smoking, alcohol, radiation, toxic chemicals, male 
reproductive gland diseases, and varicocele28. Genital 
infections are a common cause of male infertility. 
Mycoplasma, Staphylococcus aureus, and 
Pseudomonas aeruginosa are causes of genital tract 
infections that lead to an increase in nuclear 
fragmentation by interfering with the structure of 
DNA27. This is attributed to the fact that they change 
the ratios of protamine 1 and 229. They also increase 
the production of ROS radicals, which leads to DNA 
damage30. Age has always been a factor that 
negatively affects seminal fluid27, as increasing age 
increases ROS types, lipid oxidation, and 

mitochondrial stress, which is associated with 
ageing31,27. 
Studies have shown that men with normal sperm had 
higher DNA damage in older men, i.e., over 40 years 
of age, compared to males younger than 40 years of 
age32. This is consistent with a study that was 
conducted where the results were somewhat similar. 
Another study on 25,445 men who visit fertility 
doctors found that the father's age increases the 
percentage of DNA damage in sperm. Age is also an 
important factor, as the quality and quantity of sperm 
decrease with age in men33. The rate of chromosomal 
abnormalities is associated with a decrease in sperm 
motility32, as the likelihood of damage to the DNA 
accumulated within the sperm increases, leading to 
increased damage34. Studies have also proven the role 
of oxidative stress, which, when increased, weakens 
the mechanisms of DNA repair, leading to poor sperm 
quality35. Another study conducted by36 have proved 
that with age, the likelihood of damage to the DNA 
accumulated within the sperm increases, as this 
damage leads to the inability of the sperm to fertilise 
the eggs and may also increase the risk of genetic 
abnormalities in offspring.
These studies are also consistent with the current 
study, as older ages had a higher percentage of DNA 
damage in sperm. Staphylococcus aureus is a type of 
bacteria that causes diseases, particularly in the male 
reproductive tract. Numerous studies have revealed it 
to be the most frequently isolated type of bacteria 
from seminal fluid. Previous studies showed that 
51.85% of seminal fluid samples were contaminated 
with Staphylococcus aureus, as indicated by study37. 
Another study showed the presence of 
Staphylococcus aureus in 68.2% of seminal fluid38. 
These studies support the current research, as the 
bacteria produce a protein with a molecular weight of 
20 kDa, which was purified by study39 and named 
SIF. This protein has the ability to completely 
immobilise sperm at a concentration of 150 mg/ml, 
while 200 mg/ml is the sperm-lethal concentration. 
Studies revealed pathogenic bacterial cultures in 48% 
of semen samples, with the most Gram-positive 
samples being Staphylococcus aureus. These results 
support the current study and are consistent with 

previous studies conducted by40 and41. 
Thus, these results are consistent with the results of 
the current study, as the latter is an important 
bacterium in reproductive tract infections42. The 
explanation for this case is that after the bacteria 
enter, they recognize TLR-like receptors, which are 
pathogen recognition receptors, where they begin a 
series of inflammatory signals in the cells of the 
testis, epididymis, and areas of the male reproductive 
system43. This response contributes to tissue damage 
and causes sperm defects that lead to infertility43,44. 
Studies have shown a significant increase in sperm 
DNA fragmentation (SDF) in seminal fluid samples 
infected with Staphylococcus bacteria. This explains 
the effect of bacterial infection on sperm DNA 
integrity45. Studies have shown a clear correlation 
between DNA fragmentation levels and bacterial 
factors in seminal fluid, indicating the presence of 
oxidative stress and inflammation in seminal fluid, 
which in turn leads to DNA damage46. Numerous 
studies have also shown that infertile individuals have 
a higher percentage of SDF compared to fertile 
individuals47,48.
This is consistent with the findings and is attributed 
to reactive oxygen species (ROS), which increase in 
their levels in the presence of bacteria49. The increase 
in ROS is a result of the stimulation of white blood 
cells, which in turn affects DNA. This is related to the 
fact that white blood cells and their increase are 
associated with the presence of infection50. Studies 
have shown that inhibin B levels in azoospermia are 
much lower than in men with normal sperm and 
oligospermia. It has also been shown that inhibin B is 
produced by Sertoli cells in response to FSH, and that 
inhibition of this hormone on spermatogenesis leads 
to decreased production of inhibin B, which fuels 
spermatogenesis disorder, as confirmed by51. 
Other studies have shown that serum inhibin B 
concentration was much lower in men with failure of 
spermatogenesis, such as those with arrested 
maturation51. This suggests that serum inhibin B may 
be a reliable surrogate marker of spermatogenesis 
activity in men with oligospermia. These results are 
consistent with previous studies that have confirmed 
the role of inhibin B in assessing male infertility52-53. 
The strengths of this study lie in evaluating both the 
fragmentation of sperm nuclear material and its 
relationship to the inhibin B hormone, as well as 
bacterial infection, which allows for the evaluation 
and identification of the causes of weak sperm 
production and its normal composition. It provided a 
pathophysiological explanation for male infertility. 
Moreover, measuring the percentage of bacterial 

infection reinforced the clinical importance affecting 
sperm physiology. Although the study sample does 
not exceed one hundred samples, it is possible to rely 
on the study as a starting point for finding the 
relationship of the inhibin B hormone and bacterial 
infection and its effect on the nature of sperm. In the 
end, such studies need comprehensive expansion, an 
increase in study samples, and further investigation.

Conclusion
This study demonstrated a strong correlation between 
blood levels of inhibin B and deterioration in semen 
quality, specifically sperm nucleic acid 
fragmentation. It also highlighted the significant role 
of Staphylococcus aureus, a common cause of genital 
tract infections, which was linked to sperm 
malformation and fragmentation, particularly of 
sperm DNA. This study underscores the importance 
of early diagnosis of these conditions using inhibin B 
blood levels and emphasizes the importance of 
treating infections with antibiotics to minimize 
damage and improve fertility, thus preventing sperm 
nucleic acid fragmentation in men. This work 
strengthens the effectiveness of treatment strategies 
for affected individuals.
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Introduction
DNA damage results from a break in the nuclear 
material (single-stranded and double-stranded 

nucleic acid), and its problems are related to poor 
semen quality1, regardless of the tests used to detect 
such a pathological condition2. When its level 

exceeds the required limit, the probability of a 
normal pregnancy decreases significantly3. 
Approximately fifty million couples around the 
world are affected by infertility, with men being the 
primary cause in 50 % of the cases that have been 
documented. The most common cause is 
abnormally low levels of sperm production4. After 
being released from the seminal epithelium, sperm 
cells undergo a series of divisions throughout the 
process of sperm production, which is a very 
complicated process that finally results in the 
formation of sperm cells. During the process of 
moving to the epididymis, they go through several 
changes, the most significant of which are the 
acquisition of motility and the increase in the 
compression of the chromatin material5,6. To 
determine the generation of sperm, sperm analysis 
is performed, which includes determining their 
motility, count, concentration, and morphology. It is 
believed that this test is able to accurately forecast a 
pregnancy that occurs naturally7,8. 
Inhibin B is a glycoprotein hormone produced by 
Sertoli cells. It has a major role in regulating the 
secretion of the FSH hormone, which is secreted by 
the pituitary gland via negative feedback8. High 
FSH levels can stimulate the production of inhibin 
B, which is associated with spermatogenesis9,10. This 
hormone provides accurate prediction of 
spermatogenesis by working with FSH, as the 
former's role is to regulate the latter's levels. Inhibin 
B indicates the function of Sertoli cells only11,12. 
Infertility rates have increased recently, and this is 
due to the quality and composition of sperm, 
especially in the last ten years, as the rate of 
infertility among men has increased more than 
among women. The reason for the spike is the male 
factor of infertility, as it affects sperm formation, 
which leads to the appearance of acquired 
reproductive system defects, congenital 
malformations, glandular reproductive infections, 
endocrine disorders, and genetic immune factors13. 
Bacterial infections are among the most important 
factors affecting this14. The effect of 
microorganisms on sperm is indicated by several 
mechanisms, including increased levels of free 
oxygen radicals15, activation of autoimmunity 
against sperm and production of antisperm 
virulence factors16, excessive use of antibiotics17, 
sperm aggregation and clumping, and cellular 
morphological changes18. It has been found that 
bacteria belonging to the Staphylococcus aureus 
species are resistant to a wide variety of 
antibiotics19.
 In addition to their rising resistance to antibiotics, 

particularly resistance to methicillin and 
vancomycin, they are responsible for the spread of 
disease because they possess malignant genes that 
code for enzymes, toxins, and other components 
that are linked to cancer. This Gram-positive 
bacterium is one of the most common types, as it 
can be extracted from sperm samples. A decrease in 
sperm motility as well as clumping and aggregation 
of sperm are the results of studies that have 
demonstrated its prevalence in semen to a greater 
extent than other types20.

Methodology
Study Settings and Population: This 
cross-sectional study, was conducted in the 
Department of Department of Forensic Science, 
College of Science, Al-Karah University for 
Science, Baghdad, Iraq, during the period from 
April 2023 to August 2025 for two and half year. 
Adult men aged between (17 and 51 years) were 
registered in this study. Participants were selected 
from the rest based on routine semen analysis, 
where the sperm count was recorded and divided 
into three groups: a group with a Oligospermia 
count, a group with a normal sperm count, and a 
healthy group. The study also included registering 
patients with genital tract infections. Samples were 
collected from different locations at Yarmouk 
Teaching Hospital, private external laboratories, 
and reproductive health and infertility specialist 
clinics.
Semen Collection: Semen samples were obtained 
from all participants by masturbation after a period 
of abstinence from intercourse lasting 3 to 4 days. 
The samples were collected in sterile, dry containers 
with large and wide openings and incubated at a 
temperature of 37 degrees Celsius. Afterwards, the 
semen analysis was performed within one hour. The 
semen analysis was performed according to the 
procedures of the World Health Organization for 
2010. A part of the sample was taken, and the 
chromatin dispersion was examined using a 
SCA-Scope (Micrototic) device of Spanish origin 
according to the approved kit ( Gold Cytosperm kit). 
This method operates on the principle of chromatin 
material dispersion, as described in (source), using 
special dyes that stain the chromatin in the form of 
halos.
Serum Collection: Five ml of venous blood was 
collected from each participant and separated by 
centrifugation. The serum was transferred to special 
tubes, and the concentration of inhibin B in the 
serum was measured using a commercially 
available enzyme-linked immunosorbent assay 
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(ELISA) kit designed by Ansh-Lab according to the 
catalogue ( LOT=121521) . The normal range for 
the age group was between 134.5 and 173.9 pg./ml.
Bacterial Culture: Semen samples were collected 
and diluted in sterile saline (1:10). One milliliter of 
each sample was centrifuged at 15,000 rpm for 
approximately 15 minutes. The sediment was 
suspended in 100 µm of sterile saline after removing 
the supernatant. The concentrated sediment cell 
pellets were placed on blood agar and mannitol 
agar. All media were incubated at 37°C for 24 
hours. The colonies' growth on the agar was 
determined based on their size and color 
characteristics. Bacterial isolates were examined 
using several biochemical and physiological tests to 
determine their sex, and the species was identified 
using a Vitek 2 system (BioMérieux, France) 
according to the manufacturer's instructions.
Statistical analysis:  Data were statistically 
analyzed using the program statistical analysis 
system –SAS (21). are compared the significant 
differences between the averages using the Duncan 
test (22) polynomial.
Ethical Consideration: The study design has been 
approved by the College of Science Research Ethics 
Committee at the Al-Karah University for Science 
(Ref. No.0923/0074, dated the 25th of September 
2023).

Results
Initially, more than 100 samples (semen and blood) 
were collected from adult men. Their semen was 
examined routinely, and 90 samples were selected 
from among the participants, ranging in age from 17 
years to 51 years. 30 patients (33.3%) were 
classified as having oligospermia, 30 patients 
(33.3%) as having normal sperm, and 30 individuals 
(33.3%) as being healthy. Semen parameters were 
analyzed in terms of chromatin dispersion 
according to the kit method approved by 
SCA-Scope (Gold Cyto Sperm DNA Kit). Based on 
the examination, sperm appeared in two different 
forms: the first was a fragmented DNA form, and 
the second was a non-fragmented form for all study 
groups, as shown in (Figure I).
The relationship between different types of diseases 
and sperm characteristics based on DNA 
fragmentation were recorded. The study groups 
were divided into three groups. The first group had 
a low sperm count, with an arithmetic mean for 
DNA fragmentation in sperm of 73.94 ± 3.95, while 
the mean for non-fragmented sperm was 26.76 ± 
4.03, indicating a significant difference between the 
two cases. In the normal sperm group, the 
fragmented and Non fragmented sperm recorded 
were (55.56 ± 3.73) and (47.44 ± 3.65), 
respectively, where there is no significant difference 
between the two cases. In the healthy sperm group, 

the DNA fragmented and Non fragmented sperm 
recorded were 14.35 ± 1.69 and 85.03 ± 1.71, 
respectively. There is a highly significant difference 
between the two cases. Regarding the significant 
differences among the three groups, a highly 
significant difference was found (P<0.01) (Table 1).

The Role of Age in Sperm Pathology and Inhibin 
B Level Measurement: The age groups were 
divided into three categories. The first age group (17 
to 27 years) showed a decrease in chromatin 
fragmentation in sperm compared to the other 
groups and an increase in normal-shaped sperm and 
inhibin B levels. The second age group (28 to 35 
years) showed a lower mean percentage of sperm 
with chromatin fragmentation, while the percentage 
of normal sperm was high, as was the inhibin B 
level. The results for the third age group (37 to 51 
years) were different. Sperm with genetic 
fragmentation were higher than in the other age 
groups, while the percentage of normal sperm was 
lower, and inhibin B levels were lower than in the 
other groups. There was a significant difference 
between the three age groups regarding chromatin 
fragmentation and its absence, but no significant 
difference was found in inhibin B levels, as shown 
in (Table 2).
Infections in the reproductive tract and their 
relationship to chromatin fragmentation in 
sperm and inhibin B levels in the blood:  The 
number of semen samples infected with a bacterial 
infection (Staphylococcus aureus) was 46(40.0%), 
while the number of uninfected (healthy) samples 
was 54(60.0%),  (Figure II).

Samples infected with bacterial infections exhibited 
an increase in chromatin fragmentation, with an 
arithmetic mean of 69.14 ± 3.85, while these same 
samples demonstrated a decrease in the level of 
inhibin B hormone (53.90 ± 4.76). In contrast, 
healthy samples showed an increase in 
normal-shaped sperm and also an increase in inhibin 
B hormone, indicating a highly significant 

difference between the healthy group and the group 
infected with Staphylococcus aureus bacteria (Table 
3).

Discussion
Despite the high rate of male infertility, the precise 
mechanisms affecting such cases are numerous, 
including local injuries or infections in the 
reproductive tract, hormonal influences, and genetic 
and environmental factors, all of which play a major 
role in increasing the incidence of such cases. There 
are several causes of male infertility due to sperm 
DNA damage, foremost among them being abnormal 
chromatin packaging and sperm remodeling during 
spermatogenesis23. Programmed cell death during 
epididymis maturation also plays a role24, and 
oxidative stress has a pivotal role in infertility25. 
Medications, physical therapy, radiation, bacterial 
infections, ageing, pollutants, and toxins also 
contribute to sperm DNA damage26,27. Male infertility 
is also attributed to oxidative stress (ROS), which 
regulates the production of reactive oxygen species in 
seminal fluid, leading to an imbalance between 
oxygen species and antioxidants25. 
Studies on the development of infertility and the 
variation in sperm functions have proven that it is 
attributed to the presence of free radicals28. It has 
been proven that oxidative stress and a decrease in 
the antioxidant capacity of sperm are related to the 
level of different types of free radicals25. These 
radicals come from different sources, the most 
important of which are inflammation, infection, 
smoking, alcohol, radiation, toxic chemicals, male 
reproductive gland diseases, and varicocele28. Genital 
infections are a common cause of male infertility. 
Mycoplasma, Staphylococcus aureus, and 
Pseudomonas aeruginosa are causes of genital tract 
infections that lead to an increase in nuclear 
fragmentation by interfering with the structure of 
DNA27. This is attributed to the fact that they change 
the ratios of protamine 1 and 229. They also increase 
the production of ROS radicals, which leads to DNA 
damage30. Age has always been a factor that 
negatively affects seminal fluid27, as increasing age 
increases ROS types, lipid oxidation, and 

mitochondrial stress, which is associated with 
ageing31,27. 
Studies have shown that men with normal sperm had 
higher DNA damage in older men, i.e., over 40 years 
of age, compared to males younger than 40 years of 
age32. This is consistent with a study that was 
conducted where the results were somewhat similar. 
Another study on 25,445 men who visit fertility 
doctors found that the father's age increases the 
percentage of DNA damage in sperm. Age is also an 
important factor, as the quality and quantity of sperm 
decrease with age in men33. The rate of chromosomal 
abnormalities is associated with a decrease in sperm 
motility32, as the likelihood of damage to the DNA 
accumulated within the sperm increases, leading to 
increased damage34. Studies have also proven the role 
of oxidative stress, which, when increased, weakens 
the mechanisms of DNA repair, leading to poor sperm 
quality35. Another study conducted by36 have proved 
that with age, the likelihood of damage to the DNA 
accumulated within the sperm increases, as this 
damage leads to the inability of the sperm to fertilise 
the eggs and may also increase the risk of genetic 
abnormalities in offspring.
These studies are also consistent with the current 
study, as older ages had a higher percentage of DNA 
damage in sperm. Staphylococcus aureus is a type of 
bacteria that causes diseases, particularly in the male 
reproductive tract. Numerous studies have revealed it 
to be the most frequently isolated type of bacteria 
from seminal fluid. Previous studies showed that 
51.85% of seminal fluid samples were contaminated 
with Staphylococcus aureus, as indicated by study37. 
Another study showed the presence of 
Staphylococcus aureus in 68.2% of seminal fluid38. 
These studies support the current research, as the 
bacteria produce a protein with a molecular weight of 
20 kDa, which was purified by study39 and named 
SIF. This protein has the ability to completely 
immobilise sperm at a concentration of 150 mg/ml, 
while 200 mg/ml is the sperm-lethal concentration. 
Studies revealed pathogenic bacterial cultures in 48% 
of semen samples, with the most Gram-positive 
samples being Staphylococcus aureus. These results 
support the current study and are consistent with 

previous studies conducted by40 and41. 
Thus, these results are consistent with the results of 
the current study, as the latter is an important 
bacterium in reproductive tract infections42. The 
explanation for this case is that after the bacteria 
enter, they recognize TLR-like receptors, which are 
pathogen recognition receptors, where they begin a 
series of inflammatory signals in the cells of the 
testis, epididymis, and areas of the male reproductive 
system43. This response contributes to tissue damage 
and causes sperm defects that lead to infertility43,44. 
Studies have shown a significant increase in sperm 
DNA fragmentation (SDF) in seminal fluid samples 
infected with Staphylococcus bacteria. This explains 
the effect of bacterial infection on sperm DNA 
integrity45. Studies have shown a clear correlation 
between DNA fragmentation levels and bacterial 
factors in seminal fluid, indicating the presence of 
oxidative stress and inflammation in seminal fluid, 
which in turn leads to DNA damage46. Numerous 
studies have also shown that infertile individuals have 
a higher percentage of SDF compared to fertile 
individuals47,48.
This is consistent with the findings and is attributed 
to reactive oxygen species (ROS), which increase in 
their levels in the presence of bacteria49. The increase 
in ROS is a result of the stimulation of white blood 
cells, which in turn affects DNA. This is related to the 
fact that white blood cells and their increase are 
associated with the presence of infection50. Studies 
have shown that inhibin B levels in azoospermia are 
much lower than in men with normal sperm and 
oligospermia. It has also been shown that inhibin B is 
produced by Sertoli cells in response to FSH, and that 
inhibition of this hormone on spermatogenesis leads 
to decreased production of inhibin B, which fuels 
spermatogenesis disorder, as confirmed by51. 
Other studies have shown that serum inhibin B 
concentration was much lower in men with failure of 
spermatogenesis, such as those with arrested 
maturation51. This suggests that serum inhibin B may 
be a reliable surrogate marker of spermatogenesis 
activity in men with oligospermia. These results are 
consistent with previous studies that have confirmed 
the role of inhibin B in assessing male infertility52-53. 
The strengths of this study lie in evaluating both the 
fragmentation of sperm nuclear material and its 
relationship to the inhibin B hormone, as well as 
bacterial infection, which allows for the evaluation 
and identification of the causes of weak sperm 
production and its normal composition. It provided a 
pathophysiological explanation for male infertility. 
Moreover, measuring the percentage of bacterial 

infection reinforced the clinical importance affecting 
sperm physiology. Although the study sample does 
not exceed one hundred samples, it is possible to rely 
on the study as a starting point for finding the 
relationship of the inhibin B hormone and bacterial 
infection and its effect on the nature of sperm. In the 
end, such studies need comprehensive expansion, an 
increase in study samples, and further investigation.

Conclusion
This study demonstrated a strong correlation between 
blood levels of inhibin B and deterioration in semen 
quality, specifically sperm nucleic acid 
fragmentation. It also highlighted the significant role 
of Staphylococcus aureus, a common cause of genital 
tract infections, which was linked to sperm 
malformation and fragmentation, particularly of 
sperm DNA. This study underscores the importance 
of early diagnosis of these conditions using inhibin B 
blood levels and emphasizes the importance of 
treating infections with antibiotics to minimize 
damage and improve fertility, thus preventing sperm 
nucleic acid fragmentation in men. This work 
strengthens the effectiveness of treatment strategies 
for affected individuals.
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Introduction
DNA damage results from a break in the nuclear 
material (single-stranded and double-stranded 

nucleic acid), and its problems are related to poor 
semen quality1, regardless of the tests used to detect 
such a pathological condition2. When its level 

exceeds the required limit, the probability of a 
normal pregnancy decreases significantly3. 
Approximately fifty million couples around the 
world are affected by infertility, with men being the 
primary cause in 50 % of the cases that have been 
documented. The most common cause is 
abnormally low levels of sperm production4. After 
being released from the seminal epithelium, sperm 
cells undergo a series of divisions throughout the 
process of sperm production, which is a very 
complicated process that finally results in the 
formation of sperm cells. During the process of 
moving to the epididymis, they go through several 
changes, the most significant of which are the 
acquisition of motility and the increase in the 
compression of the chromatin material5,6. To 
determine the generation of sperm, sperm analysis 
is performed, which includes determining their 
motility, count, concentration, and morphology. It is 
believed that this test is able to accurately forecast a 
pregnancy that occurs naturally7,8. 
Inhibin B is a glycoprotein hormone produced by 
Sertoli cells. It has a major role in regulating the 
secretion of the FSH hormone, which is secreted by 
the pituitary gland via negative feedback8. High 
FSH levels can stimulate the production of inhibin 
B, which is associated with spermatogenesis9,10. This 
hormone provides accurate prediction of 
spermatogenesis by working with FSH, as the 
former's role is to regulate the latter's levels. Inhibin 
B indicates the function of Sertoli cells only11,12. 
Infertility rates have increased recently, and this is 
due to the quality and composition of sperm, 
especially in the last ten years, as the rate of 
infertility among men has increased more than 
among women. The reason for the spike is the male 
factor of infertility, as it affects sperm formation, 
which leads to the appearance of acquired 
reproductive system defects, congenital 
malformations, glandular reproductive infections, 
endocrine disorders, and genetic immune factors13. 
Bacterial infections are among the most important 
factors affecting this14. The effect of 
microorganisms on sperm is indicated by several 
mechanisms, including increased levels of free 
oxygen radicals15, activation of autoimmunity 
against sperm and production of antisperm 
virulence factors16, excessive use of antibiotics17, 
sperm aggregation and clumping, and cellular 
morphological changes18. It has been found that 
bacteria belonging to the Staphylococcus aureus 
species are resistant to a wide variety of 
antibiotics19.
 In addition to their rising resistance to antibiotics, 

particularly resistance to methicillin and 
vancomycin, they are responsible for the spread of 
disease because they possess malignant genes that 
code for enzymes, toxins, and other components 
that are linked to cancer. This Gram-positive 
bacterium is one of the most common types, as it 
can be extracted from sperm samples. A decrease in 
sperm motility as well as clumping and aggregation 
of sperm are the results of studies that have 
demonstrated its prevalence in semen to a greater 
extent than other types20.

Methodology
Study Settings and Population: This 
cross-sectional study, was conducted in the 
Department of Department of Forensic Science, 
College of Science, Al-Karah University for 
Science, Baghdad, Iraq, during the period from 
April 2023 to August 2025 for two and half year. 
Adult men aged between (17 and 51 years) were 
registered in this study. Participants were selected 
from the rest based on routine semen analysis, 
where the sperm count was recorded and divided 
into three groups: a group with a Oligospermia 
count, a group with a normal sperm count, and a 
healthy group. The study also included registering 
patients with genital tract infections. Samples were 
collected from different locations at Yarmouk 
Teaching Hospital, private external laboratories, 
and reproductive health and infertility specialist 
clinics.
Semen Collection: Semen samples were obtained 
from all participants by masturbation after a period 
of abstinence from intercourse lasting 3 to 4 days. 
The samples were collected in sterile, dry containers 
with large and wide openings and incubated at a 
temperature of 37 degrees Celsius. Afterwards, the 
semen analysis was performed within one hour. The 
semen analysis was performed according to the 
procedures of the World Health Organization for 
2010. A part of the sample was taken, and the 
chromatin dispersion was examined using a 
SCA-Scope (Micrototic) device of Spanish origin 
according to the approved kit ( Gold Cytosperm kit). 
This method operates on the principle of chromatin 
material dispersion, as described in (source), using 
special dyes that stain the chromatin in the form of 
halos.
Serum Collection: Five ml of venous blood was 
collected from each participant and separated by 
centrifugation. The serum was transferred to special 
tubes, and the concentration of inhibin B in the 
serum was measured using a commercially 
available enzyme-linked immunosorbent assay 
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(ELISA) kit designed by Ansh-Lab according to the 
catalogue ( LOT=121521) . The normal range for 
the age group was between 134.5 and 173.9 pg./ml.
Bacterial Culture: Semen samples were collected 
and diluted in sterile saline (1:10). One milliliter of 
each sample was centrifuged at 15,000 rpm for 
approximately 15 minutes. The sediment was 
suspended in 100 µm of sterile saline after removing 
the supernatant. The concentrated sediment cell 
pellets were placed on blood agar and mannitol 
agar. All media were incubated at 37°C for 24 
hours. The colonies' growth on the agar was 
determined based on their size and color 
characteristics. Bacterial isolates were examined 
using several biochemical and physiological tests to 
determine their sex, and the species was identified 
using a Vitek 2 system (BioMérieux, France) 
according to the manufacturer's instructions.
Statistical analysis:  Data were statistically 
analyzed using the program statistical analysis 
system –SAS (21). are compared the significant 
differences between the averages using the Duncan 
test (22) polynomial.
Ethical Consideration: The study design has been 
approved by the College of Science Research Ethics 
Committee at the Al-Karah University for Science 
(Ref. No.0923/0074, dated the 25th of September 
2023).

Results
Initially, more than 100 samples (semen and blood) 
were collected from adult men. Their semen was 
examined routinely, and 90 samples were selected 
from among the participants, ranging in age from 17 
years to 51 years. 30 patients (33.3%) were 
classified as having oligospermia, 30 patients 
(33.3%) as having normal sperm, and 30 individuals 
(33.3%) as being healthy. Semen parameters were 
analyzed in terms of chromatin dispersion 
according to the kit method approved by 
SCA-Scope (Gold Cyto Sperm DNA Kit). Based on 
the examination, sperm appeared in two different 
forms: the first was a fragmented DNA form, and 
the second was a non-fragmented form for all study 
groups, as shown in (Figure I).
The relationship between different types of diseases 
and sperm characteristics based on DNA 
fragmentation were recorded. The study groups 
were divided into three groups. The first group had 
a low sperm count, with an arithmetic mean for 
DNA fragmentation in sperm of 73.94 ± 3.95, while 
the mean for non-fragmented sperm was 26.76 ± 
4.03, indicating a significant difference between the 
two cases. In the normal sperm group, the 
fragmented and Non fragmented sperm recorded 
were (55.56 ± 3.73) and (47.44 ± 3.65), 
respectively, where there is no significant difference 
between the two cases. In the healthy sperm group, 

the DNA fragmented and Non fragmented sperm 
recorded were 14.35 ± 1.69 and 85.03 ± 1.71, 
respectively. There is a highly significant difference 
between the two cases. Regarding the significant 
differences among the three groups, a highly 
significant difference was found (P<0.01) (Table 1).

The Role of Age in Sperm Pathology and Inhibin 
B Level Measurement: The age groups were 
divided into three categories. The first age group (17 
to 27 years) showed a decrease in chromatin 
fragmentation in sperm compared to the other 
groups and an increase in normal-shaped sperm and 
inhibin B levels. The second age group (28 to 35 
years) showed a lower mean percentage of sperm 
with chromatin fragmentation, while the percentage 
of normal sperm was high, as was the inhibin B 
level. The results for the third age group (37 to 51 
years) were different. Sperm with genetic 
fragmentation were higher than in the other age 
groups, while the percentage of normal sperm was 
lower, and inhibin B levels were lower than in the 
other groups. There was a significant difference 
between the three age groups regarding chromatin 
fragmentation and its absence, but no significant 
difference was found in inhibin B levels, as shown 
in (Table 2).
Infections in the reproductive tract and their 
relationship to chromatin fragmentation in 
sperm and inhibin B levels in the blood:  The 
number of semen samples infected with a bacterial 
infection (Staphylococcus aureus) was 46(40.0%), 
while the number of uninfected (healthy) samples 
was 54(60.0%),  (Figure II).

Samples infected with bacterial infections exhibited 
an increase in chromatin fragmentation, with an 
arithmetic mean of 69.14 ± 3.85, while these same 
samples demonstrated a decrease in the level of 
inhibin B hormone (53.90 ± 4.76). In contrast, 
healthy samples showed an increase in 
normal-shaped sperm and also an increase in inhibin 
B hormone, indicating a highly significant 

difference between the healthy group and the group 
infected with Staphylococcus aureus bacteria (Table 
3).

Discussion
Despite the high rate of male infertility, the precise 
mechanisms affecting such cases are numerous, 
including local injuries or infections in the 
reproductive tract, hormonal influences, and genetic 
and environmental factors, all of which play a major 
role in increasing the incidence of such cases. There 
are several causes of male infertility due to sperm 
DNA damage, foremost among them being abnormal 
chromatin packaging and sperm remodeling during 
spermatogenesis23. Programmed cell death during 
epididymis maturation also plays a role24, and 
oxidative stress has a pivotal role in infertility25. 
Medications, physical therapy, radiation, bacterial 
infections, ageing, pollutants, and toxins also 
contribute to sperm DNA damage26,27. Male infertility 
is also attributed to oxidative stress (ROS), which 
regulates the production of reactive oxygen species in 
seminal fluid, leading to an imbalance between 
oxygen species and antioxidants25. 
Studies on the development of infertility and the 
variation in sperm functions have proven that it is 
attributed to the presence of free radicals28. It has 
been proven that oxidative stress and a decrease in 
the antioxidant capacity of sperm are related to the 
level of different types of free radicals25. These 
radicals come from different sources, the most 
important of which are inflammation, infection, 
smoking, alcohol, radiation, toxic chemicals, male 
reproductive gland diseases, and varicocele28. Genital 
infections are a common cause of male infertility. 
Mycoplasma, Staphylococcus aureus, and 
Pseudomonas aeruginosa are causes of genital tract 
infections that lead to an increase in nuclear 
fragmentation by interfering with the structure of 
DNA27. This is attributed to the fact that they change 
the ratios of protamine 1 and 229. They also increase 
the production of ROS radicals, which leads to DNA 
damage30. Age has always been a factor that 
negatively affects seminal fluid27, as increasing age 
increases ROS types, lipid oxidation, and 

mitochondrial stress, which is associated with 
ageing31,27. 
Studies have shown that men with normal sperm had 
higher DNA damage in older men, i.e., over 40 years 
of age, compared to males younger than 40 years of 
age32. This is consistent with a study that was 
conducted where the results were somewhat similar. 
Another study on 25,445 men who visit fertility 
doctors found that the father's age increases the 
percentage of DNA damage in sperm. Age is also an 
important factor, as the quality and quantity of sperm 
decrease with age in men33. The rate of chromosomal 
abnormalities is associated with a decrease in sperm 
motility32, as the likelihood of damage to the DNA 
accumulated within the sperm increases, leading to 
increased damage34. Studies have also proven the role 
of oxidative stress, which, when increased, weakens 
the mechanisms of DNA repair, leading to poor sperm 
quality35. Another study conducted by36 have proved 
that with age, the likelihood of damage to the DNA 
accumulated within the sperm increases, as this 
damage leads to the inability of the sperm to fertilise 
the eggs and may also increase the risk of genetic 
abnormalities in offspring.
These studies are also consistent with the current 
study, as older ages had a higher percentage of DNA 
damage in sperm. Staphylococcus aureus is a type of 
bacteria that causes diseases, particularly in the male 
reproductive tract. Numerous studies have revealed it 
to be the most frequently isolated type of bacteria 
from seminal fluid. Previous studies showed that 
51.85% of seminal fluid samples were contaminated 
with Staphylococcus aureus, as indicated by study37. 
Another study showed the presence of 
Staphylococcus aureus in 68.2% of seminal fluid38. 
These studies support the current research, as the 
bacteria produce a protein with a molecular weight of 
20 kDa, which was purified by study39 and named 
SIF. This protein has the ability to completely 
immobilise sperm at a concentration of 150 mg/ml, 
while 200 mg/ml is the sperm-lethal concentration. 
Studies revealed pathogenic bacterial cultures in 48% 
of semen samples, with the most Gram-positive 
samples being Staphylococcus aureus. These results 
support the current study and are consistent with 

previous studies conducted by40 and41. 
Thus, these results are consistent with the results of 
the current study, as the latter is an important 
bacterium in reproductive tract infections42. The 
explanation for this case is that after the bacteria 
enter, they recognize TLR-like receptors, which are 
pathogen recognition receptors, where they begin a 
series of inflammatory signals in the cells of the 
testis, epididymis, and areas of the male reproductive 
system43. This response contributes to tissue damage 
and causes sperm defects that lead to infertility43,44. 
Studies have shown a significant increase in sperm 
DNA fragmentation (SDF) in seminal fluid samples 
infected with Staphylococcus bacteria. This explains 
the effect of bacterial infection on sperm DNA 
integrity45. Studies have shown a clear correlation 
between DNA fragmentation levels and bacterial 
factors in seminal fluid, indicating the presence of 
oxidative stress and inflammation in seminal fluid, 
which in turn leads to DNA damage46. Numerous 
studies have also shown that infertile individuals have 
a higher percentage of SDF compared to fertile 
individuals47,48.
This is consistent with the findings and is attributed 
to reactive oxygen species (ROS), which increase in 
their levels in the presence of bacteria49. The increase 
in ROS is a result of the stimulation of white blood 
cells, which in turn affects DNA. This is related to the 
fact that white blood cells and their increase are 
associated with the presence of infection50. Studies 
have shown that inhibin B levels in azoospermia are 
much lower than in men with normal sperm and 
oligospermia. It has also been shown that inhibin B is 
produced by Sertoli cells in response to FSH, and that 
inhibition of this hormone on spermatogenesis leads 
to decreased production of inhibin B, which fuels 
spermatogenesis disorder, as confirmed by51. 
Other studies have shown that serum inhibin B 
concentration was much lower in men with failure of 
spermatogenesis, such as those with arrested 
maturation51. This suggests that serum inhibin B may 
be a reliable surrogate marker of spermatogenesis 
activity in men with oligospermia. These results are 
consistent with previous studies that have confirmed 
the role of inhibin B in assessing male infertility52-53. 
The strengths of this study lie in evaluating both the 
fragmentation of sperm nuclear material and its 
relationship to the inhibin B hormone, as well as 
bacterial infection, which allows for the evaluation 
and identification of the causes of weak sperm 
production and its normal composition. It provided a 
pathophysiological explanation for male infertility. 
Moreover, measuring the percentage of bacterial 

infection reinforced the clinical importance affecting 
sperm physiology. Although the study sample does 
not exceed one hundred samples, it is possible to rely 
on the study as a starting point for finding the 
relationship of the inhibin B hormone and bacterial 
infection and its effect on the nature of sperm. In the 
end, such studies need comprehensive expansion, an 
increase in study samples, and further investigation.

Conclusion
This study demonstrated a strong correlation between 
blood levels of inhibin B and deterioration in semen 
quality, specifically sperm nucleic acid 
fragmentation. It also highlighted the significant role 
of Staphylococcus aureus, a common cause of genital 
tract infections, which was linked to sperm 
malformation and fragmentation, particularly of 
sperm DNA. This study underscores the importance 
of early diagnosis of these conditions using inhibin B 
blood levels and emphasizes the importance of 
treating infections with antibiotics to minimize 
damage and improve fertility, thus preventing sperm 
nucleic acid fragmentation in men. This work 
strengthens the effectiveness of treatment strategies 
for affected individuals.
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