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Article Info Abstract
Keywords: Asthenozoospermia, Unex- Background: Male infertility can be caused by a variety of factors, including chromosomal
plained, 8-OHdG, miR-125a mRNA. abnormalities, genetic abnormalities, viral infections, varicocele, ejaculatory duct blockage,

radiation, chemotherapy, and erectile dysfunction. Aim: Evaluate semen parameters,
oxidative stress biomarkers, and miR-125a gene expression in men with asthenozoospermia

Received: 20.09.2026; and unexplained infertility compared with fertile men. Semen samples were collected
Accepted: 04.11.2026; from infertile patients and fertile controls, and standard semen analysis was performed
Published: 13.11.2026 to assess sperm count, motility, and morphology. In addition, levels of oxidative stress

markers, including malondialdehyde (MDA) and 8-hydroxy-2’-deoxyguanosine (8-OHdG),
were measured, and the expression of the miR-125a gene in sperm DNA was analyzed.
Methods: Patients with Asthenozoospermia and unexplained male infertility who visited the
reproductive center at Al-Sadr Hospital in the Najaf Governorate, as well as a control group,
had their semen samples taken. The patients with infertility were 36.91£1.2 years old on
average. Results: Demonstrated a significant reduction in sperm count, progressive motility,
and normal morphology in infertile men compared with the control group. Furthermore,
infertile men showed significantly elevated levels of MDA and 8-OHdG, indicating increased
oxidative stress and sperm DNA damage. Altered expression of the miR-125a gene was also
observed in infertile men, suggesting a potential role in the regulation of sperm motility and
male reproductive function. Conclusion: The findings of this study highlight the important
relationship between oxidative stress, sperm quality, and gene expression in male infertility.
These factors may serve as potential biomarkers for the diagnosis and understanding of the
molecular mechanisms underlying male reproductive disorders.
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1. Introduction

A male fertility factor is seen in only 30% of infertile couples and a female one in 35% [1]. Causes of male infertility include genetic
abnormalities, aneuploidy, viral diseases, ejaculatory duct obstruction, varicocele, radiation and chemotherapy as well as erectile dysfunction
[2]. If a patient has less than 32% motile sperm they are diagnosed as having asthenozoospermia. Low sperm motility is the main cause of
reduction in male fertility [3], because only healthy sperm with robust progressive movement can go through cervical mucus, into female
reproductive canal and eventually access Fallopian tubes.

Low sperm motility molecular mechanism is generally unknown, but a major one contributor to that is the generation of reactive oxygen
species (ROS), which directly reduce sperm motility by increasing malondialdehyde (MDA) concentration in the semen [4, 5]. A previous
study showed that the evaluation levels of sperm proteins related to energy and metabolism were higher in asthenozoospermia patients
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compared to those in fertile men, as was the expression levels of high motility group (HMG) proteins that are involved in motility, regulation,
folding and turnover of proteins, and stress response [6].

Unexplained infertility is the inability to get pregnant with no identifiable explanation that could be discovered with standard tests. It is a
diagnosis given to 15 percent of infertile couples. There are many reasons for unexplained infertility [7]. When the reason for infertility is
unknown, it’s called unexplained or UMI [unexplained male infertility (UMI)] [7], but new work from basic research in mice has begun to
isolate genetic markers responsible for some male infertility that cannot be picked up by standard semen analysis [8].

Oxidative free radicals and ROS generated by the human body play critical biochemical roles, in vivo generation and chemoselective
detection following Creighton reaction with hydrolysis of DNA to its individual bases have made hexahydroxyguanosine (8-OH-dG) the
preferable candidate for study among nucleophilic modifications [9]. When the hydroxyl HO reacts with nucleobases of the DNA strand,
such as guanine, it yields C8-hydroxyguanine (8-OHGua) or its nucleoside counterpart, deoxyguanosine (8-hydroxy-2-deoxyguanosine).
The formation of radical adducts begins with the reaction of HO [10]. Previous studies have also linked smoking and male infertility to
elevated levels of octahydroxyquanosine (8-OHdG) in sperm DNA [11].

An essential gene that plays a significant role in the aforementioned processes is mIR-125A, which codes for the large-conductance
calcium-activated potassium (BK) channel, involved in regulating membrane potential and intracellular ion homeostasis; these channels
have important roles in various reproductive functions, including sperm motility and maturation as well as signaling pathways necessary for
fertilization to occur [12]. Therefor measurement of mIR-125A mRNA expression in semen samples or testes tissue might be beneficial for
further understanding the molecular bases of diseased state of certain male infertility types. Examining the expression patterns of this gene
might help clarify whether changes in its activity are linked to aberrant sperm parameters or defects in spermatogenesis [13]. The research
seeks that the sperm motility study may inhibit fertilization of the ovum and could be a factor leading to decline in male infertility due to
many factors such as protein and molecular level.

2. Material and methods

The study was conducted in the laboratories of faculty members at the bureau of sciences and biology department at AL-Najaf Health
directorate ministry of health, Iraq along with laboratory investigation from fertility centers from AL-Saader Medical city Province of
Najaf during the period 1st November/2023 to first April 2025. Semen samples were collected from patients with Asthenozoospermia, and
unexplained male infertility as well as control group (Normozoospermic fertile) attending fertility center. Age of infertile patients was
(32.99+ 32) years and age range patient were between (21- 45) years.

All samples were taken according to WHO (2010) from patients and control used for the estimation of seminal fluid with semen
specimens [14]. Biochemical test; (90) sampless were subjected Immunological method (Enzyme-Linked-Immuno-Sorbent-Assay) had been
used to measure the 8-hydroxy-2’ -deoxyguanosine protein and malondialdehyde in seminal via ELISA reader (Huma Germany origin).
Peripheral blood miRNAs were isolated using the TransZol microRNA extraction Mini-Kit (TransGen Biotech, China). Peripheral blood
miRNAs were isolated using the TransZol microRNA extraction Mini-Kit (TransGen Biotech, China)qRT-PCR Primers for the expression
level of miR-125a with their sequence were illustrated in details in Table 1.

Table 1: qRT-PCR Primers for the expression level of miR-125a with their sequence

Primer Sequence (5'-3')

miRNA Forward primer 5-GGCGACAGGTGAGGTTCTT-3’

miRNA Reverse primer  5'-GCAGGGTCCGAGGTATTC-3'

U6 Forward primer GTTTTGTAGTTTTTGGAGTTAGTGTTGTGT
U6 Reverse primer CTCAACCTACAATCAAAAACAACACAAACA

2.1. Statistical Analysis

The well- known statistical system (Graph Pad prism ver. 5) was adopted, and the analysis of variance table one — way anova (by Tukey “s
multiple comparisons test) was used for the comparison among subdivided groups in the measured parameters. The results were expressed as
(Mean =+ Stander Error).

3. Results

A comparison of several seminal parameters and biochemical markers was made among 20 men with asthenozoospermia, 30 infertile men
with unexplained infertility (diagnosis according to World Health Organization criteria) and 41 fertile men (control group).

The sperm count in semen between all studied groups is displayed in Figure 1. The study showed a difference between patients and
control group (p < 0.05) Men diagnosed with asthenozoospermia displayed a lower sperm count compared to healthy fertile men, and men
who were classified as unexplained infertile also showed a reduced sperm count in comparison with the control group. Data are expressed as
mean =+ standard error. The normal morphology results are shown in Figure 2 for three groups of patients. Results indicated significantly
reduced normal forms of spermatozoa in the patients than healthy individuals (p < 0.05). Both asthenozoospermic and idiopathic infertile
men had lower frequencies of normal sperm morphology compared to fertile men.

Progressive sperm motility in each group is depicted in Figure 3. The study found that the percentage of progressive motility was
significantly decreased in the asthenozoospermia group compared to control (p < 0.05). Men with unexplained infertility also had lower
progressive motility than fertile men.

MDA levels in seminal plasma are shown in Figure 4. The data showed significantly higher levels of MDA in the infertile subjects than
control (P <0.05) indicating increased oxidative stress status in both asthenozoospermic and unexplained infertile men,also 8-hydroxy-
2/-deoxyguanosine (8-OHdG) level in semen Results showed in Figure 5, that 8-OHAG in infertile men was significantly higher than in
fertile control group (p < 0.05), suggesting the presence of elevated oxidative DNA damage in sperm cells. Sagging shows in Figure 6
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the expression level of MiR-125a mRNA in sperm DNA across the study groups. MiR-125a gene expression divered between those with
infertility versus normal subjects (p < 0.05) and perhaps may be a link to miR-125a being associated with male infertility .

3.1. Semen and sperm parameters
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Figure 1: The comparison of sperm counts in the semen between Asthenozoospermia, Unexplained infertile men with fertile men (control). The results within
the figure represent the mean =+ standard error. Difference later indicates significant (p < 0.05)
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Figure 2: The comparison of Sperm normal morphology in the semen between Asthenozoospermia, Unexplained infertile men with fertile men (control). The
results within the figure represent the mean + standard error. Difference later indicates significant (p < 0.05)
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Figure 3: The comparison of Sperm Progressive motile in the semen between Asthenozoospermia, Unexplained infertile men with fertile men (control). The
results within the figure represent the mean + standard error. Difference later indicates significant (p < 0.05)



80 Current Research in Health Sciences, 4(2):77-82, July-December: 2026. DOL: https://doi.org/10.58613/crhs4210

3.2. Malondialdehyde concentration in seminal plasma at infertility patients
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Figure 4: The comparison of malondialdehyde concentration in semen between infertile men Asthenozoospermia and unexplained men compared with control
group. The results within the figure represent the mean + standard error. Difference later indicates significant (p < 0.05)

3.3. 8-hydroxy-2'-deoxyguanosine protein level
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Figure 5: The comparison of 8-hydroxy-2’-deoxyguanosine protein level in semen between infertile men Asthenozoospermia and unexplained men compared
with control group. The results within the figure represent the mean =+ standard error. Difference later indicates significant (p < 0.05)

3.4. miR-125a mRNA expression Level in sperm DNA
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Figure 6: The comparison of miR-125a mRNA expression Level in semen between infertile men Asthenozoospermia and unexplained men compared with
control group. The results within the figure represent the mean =+ standard error. Difference later indicates significant (p < 0.05)
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4. Discussion

The current study assessed seminal parameters, oxidative stress markers and expression of genes associated with semen quality in men with
unexplained infertility and asthenozoospermia compared to fertile men. In conclusion, the results showed considerable changes in sperm
characteristics and oxidative stress markers among infertile men that imply their relevance to male infertility.

In this study, sperm count was significantly lower in infertile men than the fertile control group. Low sperm count is one of the key
features of impaired spermatogenesis and male reproductive dysfunction. The reduction noticed in the asthenozoospermic group could be
associated with testicular dysfunction or augmented oxidative stress impairing sperm production and maturation [15].

The findings also indicated that infertile men have significantly more abnormal sperm morphology than the control group. Abnormal
sperm morphology associated with reduced fertilization potential and poor reproductive outcomes. However, genetic or environmental
factors can induce alterations at the structural level of sperm cells including oxidative stress that compromise sperm membrane and DNA
integrity [16, 17]. In addition, progressive sperm motility was lower among men with asthenozoospermia and unexplained infertility. Motility,
the ability of sperm to move, is critical for successful fertilization [3]. This suggests that reduced motility is related to mitochondrial
dysfunction, oxidative stress, or change in the activity of ion channels which control flagellar movement [18]. Significantly higher levels of
malondialdehyde (MDA) in the semen of infertile men were also evident from present findings. MDA is a known biomarker indicative
of lipid peroxidation and oxidative stress. Higher MDA levels indicate oxidative stress on the sperm membrane that potentially reduces
sperm motility and viability [19]. These findings are in agreement with previous studies reporting increased oxidative stress among men
with impaired semen quality. Moreover, levels of 8-hydroxy-2'-deoxyguanosine (8-OHdG), an oxidative marker of DNA damage, were
significantly increased in infertile men compared with fertile controls. 8-OHdG indicates increased oxidative damage to sperm DNA that
may impair sperm function, fertilization capacity and embryo development [20].

One of the significant results of this study was changes in miR-125a gene expression in sperm DNA of infertile men. miR-125a gene
(encodes for large-conductance calcium-activated potassium channel) Alteration in expression of this gene may affect sperm motility and
function potentially leading to male infertility [12, 21].

“Our results established how oxidative stress correlates with sperm quality and gene expression, as well as provided a major step towards
the resolution of male infertility — reducing oxidative and Bernouff’s stress in human sperm.” The sperm function impairment in infertile
men may be related to increased oxidative stress parameters, DNA damage and altered gene expression.

5. Conclusions

This study demonstrated significant alterations in semen parameters, oxidative stress biomarkers, and gene expression in infertile men
compared with fertile controls. Reduced sperm count, motility, and normal morphology were observed in men with asthenozoospermia and
unexplained infertility, indicating impaired sperm function. Moreover, the elevated levels of malondialdehyde (MDA) and 8-hydroxy-2'-
deoxyguanosine (8-OHdG) suggest increased oxidative stress and DNA damage in sperm cells. The altered expression of the miR-125a gene
may also contribute to impaired sperm motility and reproductive dysfunction. These findings highlight the important role of oxidative stress
and molecular alterations in male infertility and suggest that they may serve as potential biomarkers for diagnosis and future therapeutic
strategies.
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