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For male fertility, normal sperm quality is essential. Approximately 20% of men in
relationships experience male infertility, defined as the inability to achieve conception
with the same partner after one year of frequent, unprotected sexual activity. Elevated
levels of pro-inflammatory cytokines have been associated with male infertility.
Selenium, due to its antioxidant properties, may protect cells from the harmful effects
of oxidation and infection. Furthermore, it has the potential to improve semen
parameters, thereby enhancing sperm quality and male fertility. This research aims to
investigate the impact of selenium on the improvement of sperm quality and the levels
of Tumor Necrosis Factor Alpha (TNF-a), Interleukin 6 (IL-6), and C-Reactive Protein
(CRP) in infertile men. A follow-up study was conducted on infertile male patients at a
private urology clinic in Baghdad, Iraq. In this study, 25 infertile men were administered
a daily dose of 200 mg of selenium for three months, from January 1 to March 31, 2024.
Tests for TNF-o, IL-6, CRP, and semen analysis were performed before and after the
treatment to assess the outcomes. The findings of this study revealed that the infertile
group had significantly reduced semen parameters compared to the regular control
group. Additionally, before treatment, the infertile group exhibited significantly higher
levels of TNF-a, IL-6, and CRP than the control group. Furthermore, when comparing
the treated infertile group to the untreated infertile group after therapy, there was a
significant decrease in TNF-a, IL-6, and CRP levels, along with a notable increase in
semen parameters. The results of this research suggest that selenium supplementation
leads to a substantial reduction in TNF-a, IL-6, and CRP levels in infertile men and a
marked improvement in semen parameters after treatment. These findings support the
conclusion that selenium is an essential therapeutic agent for improving semen
parameters and reducing TNF-a, IL-6, and CRP levels in infertile men.

1. Introduction

According to Duntas and Benvenga (2015),
selenium (Se) is a vital trace element for

Approximately 10-15% of couples worldwide
experience infertility, defined as the inability to
conceive after one year of regular, unprotected
sexual activity (Safarinejad, 2012).
Furthermore, 15% of couples globally are
affected by male infertility, which is similarly
defined as the inability to conceive after one
year of consistent, unprotected sexual activity
(Babakhanzadeh et al., 2020; Ko et al., 2014).
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maintaining homeostasis in the human body.
Selenium is an essential dietary micronutrient
required for preserving male fertility (Shuai
Yuan et al.,, 2024). Selenium deficiency has
been associated with impaired sperm
production, which contributes to 20-40% of
male infertility cases (Sneha and Selvakumar,
2020; Gesthimani et al., 2019). Moreover,
selenium plays a significant role in sperm
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production and is critical for maintaining normal
sperm quality (MacFarquhar et al., 2010; Carla
and Rossella, 2008; Ahmed, 2023).

The regulation of spermatogenesis and sperm
quality appears to be significantly influenced by
inflammatory  cytokines and adipokines.
Although cytokines play a role in cell-to-cell
communication, their function in male infertility
within the human reproductive system remains
largely unexplored (Vassiliki et al., 2018; Shuai
Yuan et al., 2024).

Elevations in pro-inflammatory cytokines, such
as TNF-a and IL-6, along with inflammation
and obesity, are linked to issues with male
reproductive health (Uddesh and Abilash,
2023). These abnormalities likely contribute to
male infertility as they impair sperm quality
(Beckett et al., 2004; Arthur et al., 2003; Kate et
al., 2017; Hiba Hasan et al., 2022).

Due to its anti-inflammatory and antioxidant
properties, selenium (Se) may reduce
inflammatory marker levels and enhance male
fertility by improving sperm quality (Ko et al.,
2014; Shalini and Bansal, 2005; Beckett et al.,
2004; Ata et al., 2022).

According to Zhu et al. (2016) and Valentina et
al. (2022), selenium may also reduce pro-
inflammatory cytokines TNF-o and IL-6 in
various conditions, as well as mitigate the
inflammatory response, inflammatory cell
infiltration, infertility, sperm production
damage, and pathological harm.

Furthermore, since selenium functions as a
potent antioxidant, it may protect against
inflammation, cancer, sperm quality
degradation, and sperm production damage
(Rossella et al., 2021; Vessey et al., 2014;
Arthur et al., 2009). This study aims to assess
the impact of selenium on pro-inflammatory
cytokine levels and sperm quality improvement
in infertile men.

2. Methodology

Samples for this research were collected
from private clinics between January 1 and May
1, 2024. A longitudinal study was conducted on
infertile adult males who visited a private
urology clinic based in Baghdad. Before the
semen analysis, a set of questions was
developed to verify the information provided by
the infertile men. These questions covered
name, age, smoking habits, duration of
marriage, chronic illnesses, and genetic history.
Selenium tablets (200 mg) were administered to
patients once a day for three months as treatment
for infertility. The infertile patient group for this
study consisted of 25 male residents of
Baghdad, Iraq, who had visited the clinic
seeking treatment for their infertility issues.

After at least two days of no sexual activity,
the seminal samples were collected by
masturbation into a sterile container early in the
morning, prior to the first meal (Figure 1). The
seminal volume, sperm cell density, total sperm
count, motility, percentage of live spermatozoa,
and normal morphology of all semen samples
were  evaluated according to  WHO
recommendations to assess sperm quality. After
comparing the semen parameters, the results
were shared with the patients and used in this
study for evaluation (WHO, 2010).

The analysis of pro-inflammatory cytokines
was performed according to standard protocols.
Seminal plasma was analyzed to measure the
levels of TNF-a and IL-6, with the results
expressed in picograms per milliliter (pg/ml)
(Packer and Sies, 2008).

The mean and standard deviation of each
data set were calculated. The Student's t-test was
used to compare the means of the variables. P-
values were considered significant if they were
less than 0.05 or 0.01.

The mean and standard deviation of each set
of data were shown. The Student T test was used
to compare the variable means. P values were
considered significant if they were less than 0.05
or 0.01.
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3. Results and discussion
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Figure 1: Laboratory Handling of Retrieved Sperm

The mean and standard deviation (S.D.) of the
semen parameters for the infertile men's group
and the normal control group are shown in Table
1 and Figure 2. When comparing the infertile
group to the normal group, there was a
noticeable decline in sperm-related parameters,
including count, motility, viability, normal

sperm morphology,

ejaculate volume (in

milliliters), and non-motile sperm. It was
evident that there were differences in semen
parameters between the infertile group and the
healthy control group.

Table (1): The mean and standard deviation of semen
parameters analysis of control group and infertile males’
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group
Figure 2: compare between patients and control groups
Parameters Patients Control P
value The data in Table 2 and Figure 3 show the
Count 2144132 9343573 0.01 results obtained before and after treating
infertile males with selenium. These data
Active 26+5.352 92+7.814 0.01 indicate a significant increase in semen
Normal TR ERD 2359310 001 parameters ig the infertile males after se.:lenium
sperm supplementation, compared to the infertile male
group before treatment.
Abnormal 77.45+8.36 124514 0.01
sperms Table 2: Results of semen parameters analysis of
infertile men after treatment with selenium
Total 19+5.247 84+7.136 0.01
motility Parameters Patient Treated P
value
immotile 85+1.592 184+2.443 0.01 Count 21+4.132 75+4.132
Active 26+5.352 82+5.352 0.01
Viability 28.41+11.41 | 87.75+4.312 0.01 Normal 33.7243.12 7243.12 0.01
sperm
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Figure 3: Semen parameters analysis of infertile men

after treatment with selenium

When comparing the infertile group to the
control group (Table 3), there was a notable
increase in the TNF-a concentration.
Additionally, infertile males had significantly
higher levels of IL-6 and CRP than the healthy
control group (Figure 4).

Table 3: Displays the TNF-a, IL-6, and CRP values for
the control and infertile groups.

Parameters Infertile Control P
Patients Value
TNF-o. 18.1£4.2 4.9+£2.7 0.01
1L-6 19.4+7.3 5.7£1.4 0.01
CRP 20+61 3.842.9 0.01

Figure 4: TNF-qa, IL-6, and CRP values in the infertile
group and the treated infertile male group

The findings showed a significant decrease in
TNF-a levels in the treated infertile men
compared to the untreated infertile men (Table
4). Furthermore, the use of selenium as a
therapeutic agent demonstrated a notable
reduction in IL-6 and CRP levels in infertile
men receiving selenium treatment, compared to
the infertile male group (Figure 5).

Table 4: Displays the TNF-a, IL-6, and CRP values in
the infertile group and the treated infertile male group.

Parameters Patients Treated P Value
TNF-o 18.1+4.2 6.5+1.8 0.01
IL-6 19.4+£7.3 7.1£2.6 0.01
CRP 20461 6.948.3 0.01
19.4 20
20 18.1
=15
S
£10 6.5 7.1 6.9
5
0

TNF-a IL-6 CRP

M Patients Treated

Figure 5: TNF-a, IL-6, and CRP values in the infertile
group and the treated infertile male group

According to the study's findings, the semen
parameters of infertile men significantly
increased after treatment with selenium
supplementation compared to their pre-
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treatment levels. The current study supports
previous research (Agarwal et al., 2014), which
indicated that selenium is crucial for
spermatogenesis and  improves  semen
parameters. Due to its antioxidant properties,
selenium acts as an anti-inflammatory agent,
protecting sperm from harmful conditions such
as oxidative stress and infection. Because of
selenium's antioxidant effect, there was a
significant improvement in semen parameters
after treatment, enhancing semen quality
(Rossella et al., 2021). The findings of this
investigation confirm those of previous studies,
which found that selenium may function as an
antioxidant, aid in sperm development, protect
sperm, and enhance semen quality (Ata et al.,
2022; Rayman, 2004).

Male infertility has been associated with
inadequate sperm production, which is linked to
selenium deficiency (Beckett et al., 2004; Behne
et al., 1982). These findings corroborate the
results of this research, which indicated that
selenium intake is crucial for sperm production
and for improving semen quality, both of which
contribute to male infertility (Shuai Yuan et al.,
2024; Arthur et al., 2003).

Selenium deficiency has been associated with
inadequate sperm production, which is why
selenium supplementation is important for
sperm quality and production in male infertility
(Shuai Yuan et al., 2024). Beckett et al. (2004)
conducted another study that corroborated
similar findings. According to this research,
selenium has biological effects beyond male
fertility (Ahmed, 2023), including preventing
cancer, cardiovascular disease, viral mutations,
influencing endocrine and immune system
functions, enhancing the inflammatory
response, and preventing inflammation. These
effects align with the research of Beck et al.
(2004).

In fact, it appears that selenium is essential for
male fertility and the maintenance of normal
spermatogenesis  (Ahmed, 2023). When
selenium 1is reintroduced, the testis absorbs it
first, before other tissues (Carla and Rossella,

2008; Behne et al., 1982). In the event of a
selenium deficiency, regulatory systems work to
maintain an adequate level of this element
within the male gonad. These findings, which
align with the examiner’s observations,
underscore the importance of selenium in
improving male fertility and semen quality
(Sneha and Selvakumar, 2020).

In the current research, there was a significant
decrease in the levels of TNF-a, IL-6, and CRP
following treatment with selenium for three
months in the treated infertile men, when
compared to the infertile group before
treatment. The findings of this study
demonstrated that selenium reduces TNF-a, IL-
6, and CRP levels, likely due to selenium's anti-
inflammatory properties. These results align
with previous research (Ata et al., 2022; Duntas,
2009).

These studies verified how selenium may
decrease pro-inflammatory cytokine levels. The
current research demonstrates a noteworthy
reduction in TNF-a, IL-6, and CRP levels,
supporting  selenium's  anti-inflammatory
properties. A prior study corroborates this
outcome (Valentina et al., 2022; Zamamiri-
Davis, 2002). Increased concentrations of pro-
inflammatory cytokines like IL-6 and TNF-a are
believed to contribute to sperm dysfunction.
Due to their impact on sperm quality, these
aberrant sperm functions may lead to male
infertility (Huleihel and Lunenfeld, 2004).

According to this research, selenium may also
decrease levels of TNF-a, IL-6, and CRP, which
protects sperm from the harmful effects of
inflammation and improves sperm quality and
male fertility. Furthermore, as this research has
shown, selenium plays a crucial role in both
sperm production and quality enhancement,
both of which reduce male infertility. Therefore,
infertile men may protect against inflammatory
damage, increase sperm production, and
improve the quality of their semen by
consuming selenium, in line with the study
reported by Fotios Dimitriadis et al. (2023).
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The findings of this research show that selenium
supplementation may decrease TNF-a, IL-6,
and CRP levels in infertile men. This effect may
be attributed to the mineral's antioxidant
properties, which could also be beneficial in
sperm production and enhance the overall
quality of semen (Rossella et al., 2021).

4. Conclusion

This research concludes that selenium is
considered an effective tool for enhancing
semen quality and reducing levels of TNF-a, IL-
6, and CRP, all of which may impact male
fertility.

Acknowledgment

The authors would like to express their sincere
gratitude to the generous donors, the faculty and
staff of the College of Medicine, and the
dedicated team at Tikrit Teaching Hospital for
their invaluable support and contributions to the
completion of this work. Your assistance has
been instrumental in helping us achieve our
goals.

Author Contributions

All authors contributed to data analysis, drafting
and revising the article, provided final approval
of the version to be published, and agree to be
accountable for all aspects of the work.

Funding Statement

This research did not receive any external
funding.

Conflict of interest

The authors declare that this research was
conducted in the absence of any commercial or
financial relationships that could be perceived as
a potential conflict of interest.

References

Agarwal, A., Durairajanayagam, D., & Plessis, S. S.
(2014). Utility of antioxidants during assisted
reproductive techniques: An evidence-based
review. Reproductive Biology and
Endocrinology, 12(5), 112-123. Snyder, H.

(2019). Literature review as a research
methodology: An overview and guidelines.
Journal of business research, 104, 333-339.
https://doi.org/10.1186/1477-7827-12-112
Ahmed, T., & Alahmar, R. (2023). The effect of selenium
therapy on semen parameters, antioxidant
capacity, and sperm DNA fragmentation in men
with  idiopathic  oligoasthenoteratospermia.
Biological Trace Element Research, 201(12),
5671-5676.
https://doi.org/10.1007/s12011-023-03638-8
Arthur, J. R., McKenzie, R. C., & Beckett, G. T. (2003).
Selenium in the immune response. Journal of
Nutrition, 133, 1457S-1459S.
https://doi.org/10.1093/jn/133.5.1457S

Beckett, G. J., Arthur, J. R., Millier, S. M., & McKenzie,
R. C. (2004). Minerals and immune responses:
Selenium in diet and human immune function. In
D. A. Hughes, L. G. Darlington, A. Bendich, W.
R. Beisel, & H. Totora (Eds.), The Role of
Micronutrients in the Regulation of Immune
Function (pp. 217-240). Humana Press.
https://doi.org/10.1093/jn/133.5.1457S

Behne, D., Hofer, T., Berswordt-Wallrabe, R., et al.
(1982). Selenium in the testis of the rat: Studies
on its regulation and its importance for the
organism. Journal of Nutrition, 112(9), 1682—
1687.
https://doi.org/10.1093/jn/112.9.1682

Carla, B., & Rossella, P. (2008). Selenium, a key element
in spermatogenesis and male fertility. In C. Yan
Cheng (Ed.), Molecular Mechanisms in
Spermatogenesis ~ (pp.  65-73).  Landes
Bioscience & Springer Science+Business Media.
https://doi.org/10.1007/978-0-387-09597-4

Duntas, L. H. (2009). Selenium and inflammation:
Underlying anti-inflammatory ~mechanisms.
Hormone and Metabolic Research, 41,443-447.
https://doi.org/10.1055/s-0029-1220724

Duntas, L. H., & Benvenga, S. (2015). Selenium: An
element for life. Endocrine, 48, 756-775.
https://doi.org/10.1007/s12020-014-0477-6

Gesthimani, M., Athanasios, M., Leonidas, H., &
Dimitrios, G. G. (2019). Evidence for a manifold
role of selenium in infertility. Hormones, 23(6),
543-555.
https://doi.org/10.1007/s42000-019-00140-6

Hasan, H., Sudhanshu, B., Monika, F., & Andreas, M.
(2022). Mechanism of inflammatory-associated
impairment of sperm function, spermatogenesis,
and steroidogenesis. Frontiers in Endocrinology,
13(9), 65-76.
https://doi.org/10.3389/fendo0.2022.897029

Huleihel, M., & Lunenfeld, E. (2004). Regulation of
spermatogenesis by paracrine/autocrine
testicular factors. Asian Journal of Andrology,
6(3), 259-268.



https://doi.org/10.61856/wmj94h52
https://doi.org/10.1186/1477-7827-12-112
https://doi.org/10.1007/s12011-023-03638-8
https://doi.org/10.1093/jn/133.5.1457S
https://doi.org/10.1093/jn/133.5.1457S
https://doi.org/10.1093/jn/112.9.1682
https://doi.org/10.1007/978-0-387-09597-4
https://doi.org/10.1055/s-0029-1220724
https://doi.org/10.1007/s12020-014-0477-6
https://doi.org/10.1007/s42000-019-00140-6
https://doi.org/10.3389/fendo.2022.897029

The International Innovations Journal of Applied Science (IIJAS) Vol. 2, No.1, 15-03-2025
Adtl) o ghall 4 gal) ) i< Alaa (IIJAS) 2025-3-15 Jo¥) 2l SGY Alaal)
https://doi.org/10.61856/wmj94h52

https://pubmed.ncbi.nlm.nih.gov/15273877/

Kate, L., Loveland, B. K., Dana, P., Indumathy, M., et al.
(2017). Cytokines in male fertility and
reproductive pathologies: Immunoregulation and
beyond. Frontiers in Endocrinology, 21(65),
231-247.
https://doi.org/10.3389/fendo.2017.00307

Kehr, S., Malinouski, M., Finney, L., Vogt, S,
Labunskyy, V. M., Kasaikina, M. V., Carlson, B.
A., Zhou, Y., Hatfield, D. L., & Gladyshev, V.
N. (2009). X-ray fluorescence microscopy
reveals the role of selenium in spermatogenesis.
Journal of Molecular Biology, 389, 808—818.
https://doi.org/10.1016/].jmb.2009.04.024

Ko, E. Y., Sabanegh, E. S., & Agarwal, A. (2014). Male
infertility testing: Reactive oxygen species and
antioxidant capacity. Fertility and Sterility,
102(6), 1518-1527.
https://doi.org/10.1016/j.fertnstert.2014.10.020

MacFarquhar, J. K., Broussard, D. L., Melstrom, P.,
Hutchinson, R., Wolkin, A., Martin, C., Burk, R.
F., Dunn, J. R., Green, A. L., Hammond, R.,
Schaffner, W., & Jones, T. F. (2010). Acute
selenium toxicity associated with a dietary
supplement. Archives of Internal Medicine, 170,
256-261.
https://doi.org/10.1001/archinternmed.2009.495

Safarinejad, M. R. (2012). The effect of coenzyme Q10
supplementation on partner pregnancy rate in
infertile men with idiopathic
oligoasthenoteratozoospermia: An open-label
prospective study. International Urology and
Nephrology, 44(3), 689-700.
https://doi.org/10.1007/s11255-011

Shalini, S., & Bansal, M. P. (2005). Role of selenium in
regulation of spermatogenesis: Involvement of
activator protein 1. Biofactors, 22(3), 151-162
https://doi.org/10.1002/biof.5520230304

Shuai, Y., Zhang, Y., Pei-Yu, D., Yu-Mei, C. Y., et al.
(2024). A comprehensive review on the potential
role of selenium, selenoproteins, and selenium
nanoparticles in male fertility. Heliyon, 10(15),
2405-8440.
https://doi.org/10.1016/j.heliyon.2024.e34975

Sies, H., & Packer, L. (2008). Oxidative stress and
inflammatory mechanisms in obesity, diabetes,
and the metabolic syndrome. CRC Press.
3(45)234-246.
https://doi.org/10.1201/9781420043792

Sneha, H., & Selvakumar, D. (2020). Selenium and
selenoproteins: Its role in regulation of
inflammation. [Inflammopharmacology, 43(7),
30-42.
https://doi.org/10.1007/s10787-020-00690-x

Uddesh, R. W., & Abilash, V. G. (2023). A review on
immunological aspects in male reproduction:
Immune cells and cytokines. Journal of
Reproductive Immunology, 158, 103—132.

https://doi.org/10.1016/.jri.2023.103984

Vassiliki, S., Dimitrios, P., Ariadni, K., & Dimitrios, G.
(2018). Cytokines and male infertility. European
Cytokine Network, 29(3), 73-82.
https://doi.org/10.1684/ecn.2018.0412

Vessey, W., Perez-Miranda, A., Macfarquhar, R.,
Agarwal, A., & Homa, S. (2014). Reactive
oxygen species in human semen: Validation and
qualification of a chemiluminescence assay.
Fertility and Sterility, 102, 1576—1583.e4.
https://doi.org/10.1016/].fertnstert.2014.09.009

World Health Organization. (2010). The laboratory
manual for the examination of human semen (5th
ed.). Cambridge University Press.

Zhu, C., Ling, Q., Cai, Z., Wang, Y., Zhang, Y.,
Hoffmann, P. R., Zheng, W., Zhou, T., & Huang,
Z. (2016). Selenium-containing phycocyanin
from Se-enriched Spirulina platensis reduces
inflammation in dextran sulfate sodium-induced
colitis by inhibiting NF-kappaB activation.
Journal of Agricultural and Food Chemistry,
64(4), 5060-5070.
https://doi.org/10.1021/acs.jafc.6b01308



https://doi.org/10.61856/wmj94h52
https://pubmed.ncbi.nlm.nih.gov/15273877/
https://doi.org/10.3389/fendo.2017.00307
https://doi.org/10.1016/j.jmb.2009.04.024
https://doi.org/10.1016/j.fertnstert.2014.10.020
https://doi.org/10.1001/archinternmed.2009.495
https://doi.org/10.1007/s11255-011
https://doi.org/10.1002/biof.5520230304
https://doi.org/10.1016/j.heliyon.2024.e34975
https://doi.org/10.1201/9781420043792
https://doi.org/10.1007/s10787-020-00690-x
https://doi.org/10.1016/j.jri.2023.103984
https://doi.org/10.1684/ecn.2018.0412
https://doi.org/10.1016/j.fertnstert.2014.09.009
https://doi.org/10.1021/acs.jafc.6b01308

