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ARTICLE INFO Abstract

Background. Sperm motility is a fundamental factor for sperm penetration into the
Article History: oocyte and fertilization. According to the World Health Organization (WHO) 2021, less
Received: 12 Mar 2023 than 42 percent of motility is called asthenozoospermia, which is one of the most
Accepted: 21 May 2023 common causes of male infertility. This retrospective cohort study aims to investigate

ePublished: 31 Dec 2023 sperm DNA damage with TUNEL and SCSA methods and its relationship with sperm
parameters, age, and body mass index (BMI) in severe asthenospermia (<2% sperm

Keywords: motility) and normozoospermia.

o Male Infertility Methods. The study parameters between 111 subjects with severe asthenozoospermia
¢ Sperm DNA Damage and 113 subjects with normozoospermia were investigated. The 2010 World Health
e Asthenozoospermia Organization guidelines were used to evaluate sperm parameters, and TUNEL and
e TUNEL SCSA methods were used to assess sperm DNA damage. The statistical analysis was
e Sperm done using the t-test of two independent samples. Pearson's correlation coefficient was

used to investigate the relationship between sperm DNA damage and sperm parameters,
age, and BMI P<0.05 was considered significant.

Results. The mean seminal volume, sperm concentration and count, and the percentage
of sperm total motility and progressive motility were significantly lower in severe
asthenospermic subjects compared to normozoospermic subjects (P<0.001). In addition,
the mean percentage of sperm DNA damage in severe asthenozoospermic individuals
was significantly higher than in normozoospermic individuals (P<0.001). There was also
a positive and significant relationship between sperm DNA damage and the age of
severely asthenozoospermic men.

Conclusion. Sperm motility, sperm DNA damage, and the father's age are essential in
the successful conception, development, and health of the embryo. Therefore, the
evaluation of sperm DNA damage is recommended in examining male fertility and
selecting the appropriate treatment approach for men with severe asthenozoospermia.
Practical Implications. Considering that the sperm genome constitutes 50 percent of the
genetic material of the next generation, evaluating sperm DNA health to determine the
appropriate treatment approach in infertile men can be influential in the success of
assisted reproductive techniques and in maintaining the next generation’s health.
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Extended Abstract

Background

Infertility is a major feature of reproductive
health, affecting up to 15 percent of couples
worldwide and causing emotional distress. Male
factors significantly contribute to infertility in 40-50
percent of cases, including low sperm count, poor
motility, and abnormal morphology.
Asthenozoospermia, characterized by reduced sperm
motility (<42%), is the most common factor in male
infertility. Mitochondrial DNA and nuclear DNA
play a critical role in sperm motility regulation.
Impaired mitochondrial function disrupts the energy
production required for sperm motility and can be a
fundamental cause of asthenozoospermia. Damage to
nuclear DNA, possibly induced by oxidative stress,
may also influence sperm motility. Therefore, this
retrospective cohort study aims to examine sperm
DNA damage using TUNEL and SCSA methods and
its correlation with sperm parameters, age, and body
mass index (BMI) in men with severe
asthenospermia  (sperm  motility <2%) and
normozoospermia.

Methods

In this retrospective cohort study, data from 111
men with severe asthenospermia and 113 men with
normozoospermia were collected from a total of
10,000 infertile patients who visited an infertility
center in Isfahan, Iran. The study focused on severe
asthenospermic individuals. The Ethics Committee
of the Royan Institute
(IR ACECR.ROYAN.REC.1401.031) approved the
study protocol. Among the 10,000 sperm samples,
those with sperm motility <2 percent were selected as
the severe asthenospermia group for the study.
However, according to the World Health
Organization (WHO) 2021, these samples also
exhibited abnormal morphology (<96%) and a total
sperm count (>39 million per ejaculation). It is
important to note that severe asthenospermic
individuals could have either normal or abnormal
morphology or total sperm count. However, the sole
criterion for inclusion in the severe asthenospermia
group was sperm motility<2 percent. On the other

hand, the normozoospermia group consisted of 113
sperm samples that met the natural threshold outlined
by the WHO 2021 standard. These samples exhibited
sperm motility > 42 percent; progressive motility > 30
percent, abnormal sperm morphology <96 percent, and
a total sperm count >39 million per ejaculation.
Sperm parameters, including semen volume, count,
concentration, motility, and morphology, were
evaluated based on the 2010 WHO guidelines.
Terminal deoxynucleotidyl transferase dUTP nick
end labeling (TUNEL) and sperm chromatin
structure assay (SCSA) were used to evaluate DNA
damage in sperm. These methods allowed for the
evaluation of sperm DNA damage using flow
cytometry. The results were reported in terms of the
percentage of fragmented DNA index (DFI) and high
DNA stainability (HSD), indicating the extent of
DNA damage. For statistical analysis, IBM SPSS
version 20 was utilized. The collected data
underwent analysis using independent sample t-tests
and the Pearson correlation coefficient. A
significance level of P<0.05 was considered
statistically significant.

Results

A comparison was made between individuals
with severe asthenospermia and normozoospermia in
terms of average age, sperm parameters, and BMI.
The study found no significant differences in average
age and BMI between the two groups. However, men
with severe asthenospermia had significantly lower
semen parameters compared to men with
normozoospermia (P<0.001). These parameters
included semen volume, sperm concentration, total
sperm count, total motility percentage, and
progressive motility percentage. The percentage of
abnormal sperm morphology was also significantly
higher in individuals with severe asthenospermia
(P<0.001). Sperm DNA damage was assessed using
the TUNEL and SCSA methods, and the severe
asthenospermia group showed significantly higher
average percentages of sperm DNA damage using
both methods (P<0.001). Additionally, the HSD
results were significantly higher in severe

517 | Med J Tabriz Uni Med Sciences. 2024,45(6)



Nasr-Esfahani, et al.

asthenospermic individuals (P<0.001). Correlation
analysis  revealed positive and  significant
associations between sperm DNA damage measured
by the TUNEL and SCSA methods and sperm
concentration, sperm count, and sperm abnormal
morphology in the normozoospermia population.
Additionally, a significant negative correlation was
found between the degree of DNA damage in sperm
obtained through the SCSA method and sperm
motility parameters. In the severe asthenospermia
group, significant positive correlations were found
between sperm DNA damage and sperm
concentration, sperm count, and age.

Conclusion

This study discovered a positive correlation
between sperm DNA damage and sperm
concentration and age in men with severe

asthenospermia, a condition characterized by reduced

sperm motility. Infertile men who exhibit poor sperm
quality and are advancing in age may encounter
long-term psychological challenges and sexual
dysfunction, which can contribute to oxidative stress
and an increase in sperm DNA damage. Factors such
as sperm motility, DNA damage, and paternal age
are essential in achieving successful fertilization,
supporting embryonic development, and ensuring the
health of future generations. It is therefore
recommended to assess sperm DNA damage during
male fertility evaluations and tailor appropriate
treatments based on the severity of the damage,
particularly for men diagnosed with severe
asthenospermia. Such measures can significantly
impact the effectiveness of fertility interventions and
improve the chances of successful conception and
healthy offspring.
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