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Abstract

Objective: Unfortunately, the prevalence of infertility in Iran and the world is increasing. There is limited
research on the relationship between vitamin D and DNA fragmentation index (DFI). DFI is a measure of
DNA damage in sperm cells and is used to evaluate male fertility. Some studies suggest that vitamin D
may play a role in sperm health and fertility.

Materials and methods: In this cross-sectional study, 789 eligible men referred to the Omid Infertility
Clinic in Hamadan-lran in 2021-2023. Serum levels of vitamin D, DFI, spermogram indexes and
demographic characteristics (occupation, age, and body mass index) were collected by face-to-face
interview and records review in case files. Data were analyzed with SPSS version 27 software.

Results: There is no significant relationship between DFI and vitamin D before and after removing the
effect of confounding variables. Clearly, increasing age has been associated with increasing (DFI 95%
Cl: 1.06-3.03; p<0.05) odds ratio (OR) = 1.79. The relationship between the increase in DFI and the
decrease in normal sperm morphology (95% CI: 1.43-4.20; p<0.01) OR = 2.45 and the decrease in the
progressive motility of sperm was seen (95% Cl: 1.66-4.87; p<0.05) OR= 2.85 and also. The relationship
between DFI and the decrease in sperm count after removing the effect Confounding variables were
observed (95%Cl: 1.06-8.38; p<0.05) OR=2.98.

Conclusion: No correlation between DFI and vitamin D serum level was found. However, a clear
association was observed between increased DFI and advanced age, reduced progressive motility,
abnormal sperm morphology, and decreased sperm count.
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Introduction unprotected intercourse are defined as infertile. About
Couples who fail to conceive after one year of 15% of couples are infertile, and 50% of these cases
are due to male infertility (1). Many factors are
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diseases, endocrine disorders, and infections (2).
Understanding the mechanisms underlying male
infertility remains a significant challenge. Currently,
semen analysis is the gold standard laboratory
technique. This simple test evaluates several
important parameters, including sperm motility,
morphology, sperm concentration, liquefaction time,
and semen volume (2-4). However, despite semen
analysis and the advanced technique of
intracytoplasmic sperm injection (ICSI), the issue of
male infertility remains unresolved (5). Therefore,
male factors should be better identified at the
molecular level in assisted reproductive technology
(ART) clinics to improve the live birth rate in ART.
New molecular parameters are needed to provide
more information about sperm quality, allowing for a
more accurate assessment of sperm's ability to
fertilize oocytes and support embryo development for
a successful pregnancy (6). Thus, additional tests are
recommended for male infertility, including the
evaluation of anti-sperm antibodies, acrosomal
reaction, sperm hyperactivation, penetration in the
zona pellucida, and sperm DNA damage and
fragmentation (7).

DNA fragmentation refers to damage or breakage
of the sperm’s genetic material, which cannot be
detected through routine semen analysis. This
damage can result from intrinsic factors such as
defective sperm maturation or increased oxidative
stress, as well as external factors like environmental
pollution, smoking, prior chemotherapy, elevated
testicular temperature, and endocrine-disrupting
compounds (7, 8). Human sperm chromatin is highly
susceptible  to  structural  changes  during
spermatogenesis, leading to DNA strand breaks (9).
Sperm chromatin is repaired during the early stages
of spermatogenesis, whereas in mature spermatids,
this ability is highly limited. The strong chromatin
condensation and reduction of cytoplasmic
components prevent effective DNA repair (10, 11).

During fertilization, the genetic information in the
sperm's DNA encounters and integrates with the
oocyte's DNA. This chromatin integrity is essential
for the accurate transmission of genetic information,
which is crucial for embryonic development,
implantation, and pregnancy (12-14). Sperm
chromatin fragmentation appears to be associated
with a reduced reproductive capacity of human
sperm. A higher percentage of DNA damage is
observed in semen samples from infertile patients
(15). Sperm chromatin fragmentation is associated
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with apoptosis and mitochondrial membrane
dysfunction. It also shows a negative correlation with
certain semen parameters, such as sperm motility and
morphology (16, 17).

Vitamin D plays a crucial role in calcium
metabolism and skeletal health, as well as pleiotropic
genomic and non-genomic effects in various organs,
including the reproductive system. The expression of
the vitamin D receptor (VDR) and vitamin
D-metabolizing enzymes in male reproductive
tissues—such as the testes, prostate, seminal vesicles,
epididymis, Leydig cells, and even sperm—nhighlights
the significant role of vitamin D in male fertility
(18, 19). The antioxidant and anti-inflammatory roles
of vitamin D have been demonstrated in various
studies. Vitamin D may improve oxidative stress
(OS) and protect macromolecules, such as DNA and
cell membranes, from oxidative damage (20, 21).

This  cross-sectional study examined the
relationship between serum vitamin D levels and
DNA fragmentation index (DFI). The study assessed
vitamin D levels in eligible men visiting an infertility
center and its correlation with DFI, controlling for
confounding factors. The goal was to achieve better
outcomes in infertility treatment by emphasizing the
correction of vitamin D levels if positive results are
found. This is important because DFI is one of the
key criteria for selecting sperm for fertilization in
ART cycles, and improving it can significantly aid in
infertility treatment.

Materials and methods

Study population: This cross-sectional study was
conducted on 783 infertile men (18-45 years old)
referring to Omid Infertility Clinic, Hamadan in
2011-2013. A demographic questionnaire was
completed by the participants. The inclusion criteria
were as follows: history of infertility for at least 1
year, idiopathic infertility, drug or alcohol abuse, men
with a history of drug treatment in the past 12 weeks
or less, history of systemic or chronic diseases, or
occupational or environmental exposure to toxins
were excluded from the study.

Semen collection and analysis: After 2—7 days of
sexual abstinence, semen samples were collected
from the enrolled participants and immediately
transported to the laboratory. These were analyzed
for semen volume, sperm count, progressive and total
sperm motility, and normal sperm morphology
parameters according to the 2010 World Health
Organization criteria (22). Examination of the semen
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samples was performed by trained clinical
technicians using the methods described in our
previous article (23).

Sperm DNA fragmentation: Sperm DNA
integrity was determined using a Sperm DNA
Fragmentation Assay Kit (SDFA; ACECR, Tehran,
Iran) according to the manufacturer's instructions
(25). Sperm with fragmented DNA had no halos or
small halos, and sperm with intact DNA (26) had
medium or large halos. At least 200 sperm per sample
were observed and counted under a light microscope
at 100x magnification.

Blood sampling: 5 mL blood sample was taken
from subjects in the morning and then was sent to
the laboratory to assess serum 25(OH) D (ldeal
Tashkhis Atieh 25-OH Vitamin D ELISA Kit).
Participants were then divided by 25(0OH) D levels
into sufficient (25[OH]D > 30 ng/ml), insufficient
(25[OH]D 20-30 ng/ml) and deficient (25[OH]D
< after 30ng/ml) (24).

Ethical considerations: The study was approved
by the Ethical Committee of Hamadan University of
Medical Sciences, Iran (IR.UMSHA.REC.1401.065).

Statistical analysis: For reporting descriptive
statistics of quantitative data, the mean and standard
deviation were used, and for describing qualitative
variables, absolute and relative frequency tables were
employed. If the normality assumption of quantitative
variables was met, parametric tests such as
independent t-test, one-way analysis of variance
(ANOVA), logistic regression, and chi-square were
used to compare results between two or more groups.
Additionally, multiple linear regression was used to
control for the effects of confounding variables. A
95% confidence level was considered for all tests, and
all analyses were performed using SPSS version 27.

Results

As shown in Table 1, the average age of men was
38.5 years, and their mean BMI was 26.5 (Kg/m?).
The highest percentage of occupations among
visitors, after the "self-employed and other" category,
was "driving" (15%). A total of 35% of men had
insufficient serum vitamin D levels (20 < D < 30
ng/ml), while 20% had a vitamin D deficiency
(D < 20 ng/ml). Additionally, 19% of the individuals
were smokers. Semen analysis showed normal sperm
count, progressive motility, and normal morphology
at rates of 96.2%, 65.1%, and 74.7%, respectively.
As shown in Table 2, the likelihood of DFI

154  Vol. 19, No. 2, June 2025

http://jfrh.tums.ac.ir

impairment in infertile men over the age of 40 was
significantly 1.79 times higher (1.06, 3.03) than in
those under 40. The likelihood of DFI impairment in
infertile men with abnormal progressive motility was
significantly 2.85 times higher (1.66, 4.87) than in
those with normal motility. Similarly, in infertile men
with abnormal morphology, the likelihood was
significantly 2.45 times higher (1.43, 4.20) than in
those with normal morphology.

Table 1: Distribution of Demographic and
Spermogram indicators in infertility men

Variables Categor Number/%
Age <40 507/65
>40 269/35
Total 776/100
Job Driver 117/15
Employee 158/20.3
Worker& Farmer 130/16.7
Other 373/48
Total 778/100
Body mass BMI<25 308/39
index 25<BMI<30 338/45
30<BMI 128/16
Total 774/100
Smoking Non-smoker 631/81
Smoker 144/19
Total 775/100
DNA Normal 728/92.3
fragmentation Abnormal 61/7.7
index Total 789/100
Serum vitamin Sufficient 352/45
D levels Insufficient(20<D<30ng/ml) 274/35
Deficiency (D<20ng/ml) 162/20

Total 788/100

Normal Sperm Count 756/96.2
Abnormal Sperm Count 30/3.8
Total 786/100

Concentration

Progressive Progressive 512/65.1
movement of Non progressive 274/34.9
Sperm Total 786/100
Normal Normal 589/74.7
morphology Abnormal 199/25.3

Total 788/100

No significant association was observed between
other variables and DFI impairment. According to the
adjusted logistic regression results in Table 3, after
adjusting for other variables, the likelihood of DFI
impairment in infertile men over the age of 40 was
significantly 2.11 times higher (1.22, 3.67) than in
those under 40.
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Table 2: Association of Demographic and Spermogram indicators with Serum vitamin D levels
using unadjusted logistic regression

Variable DF Abnormal DF normal Odds ratio Confidence interval 95%
Age
<40 32(52) 475(67) 1 - -
>40 29(48) 240(33) 1.79 1.06 3.035
Job
Driver 6 (9.8) 111 (15.5) 0.52 0.21 1.27
Employee 10 (16.4) 148 (20.6) 0.65 0.31 1.35
Worker& Farmer 10 (16.4) 120 (16.7) 0.80 0.39 1.67
Other 35 (57.4) 338 (47.1) - - -
BMI
BMI<25 19(31.2) 289(40) 1 - -
25<BMI<30 30(49.2) 308(43) 1.48 0.81 2.69
30<BMI 12(19.6) 116(17) 1.57 0.74 3.34
Smoking
Non-smoker 51(83.6) 10(16.4) 1 - -
Smoker 580(81.3) 134(18.7) 0.84 0.42 1.71
Vitamin D
Sufficient (30<Vit D) 30(49.2) 322(44.2) 1 - -
Insufficient (20<Vit D<30) 21(34.4) 253(34.8) 0.89 0.49 1.59
Deficient (VitD<20) 9(14.8) 153(21) 0.63 0.29 1.36
Concentration
Normal 55(91.6) 701(96.3) 1 - -
Abnormal 5(8.4) 25(3.7) 2.54 0.93 6.91
Progressive movement
PR 25(41) 487(67) 1 - -
Non PR 35(59) 239(33) 2.85 1.66 4.87
Morphology
Normal 34(56.6) 555(76.2) 1 = =
Abnormal 26(43.4) 173(23.8) 2.45 1.43 4.20

The likelihood of DFI impairment in infertile men
with abnormal non-progressive  motility was
significantly 2.69 times higher (1.54, 4.68) than in
those with normal motility. Similarly, in infertile men
with abnormal morphology, the likelihood was
significantly 2.19 times higher (1.25, 3.85) than in
those with normal morphology.

The results suggest that individuals with a BMI
over 30, compared to those with a BMI below 25,
may have an increased likelihood of DFI impairment,
although this association was border-line significant.
No significant association was observed between
other variables and DFI impairment.

Discussion

This study was conducted to investigate the
association between DFI, as an indicator of
fertilization capacity in semen samples, and vitamin
D. Assess the relationship between age and DFI.
Examine the relationship between sperm count,
progressive motility, and sperm morphology with
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DFI after adjusting for confounding variables. Male
fertility is influenced by various factors, and vitamin
D is one of the potential factors that may impact DFI.
In the present study, no significant association was
found between serum Vitamin D levels and DFI.
However, a significant relationship was observed
between age and DFI, indicating that as age
increases, DFI also increases, suggesting a decline in
male fertility with age. A significant association was
also observed between sperm  morphology,
progressive motility, sperm count, and DFI after
adjusting for confounding variables. Specifically,
increased DFI was associated with a decrease in
normal morphology, reduced progressive motility,
and a lower sperm count. This finding highlights the
critical importance of improving DFI in the treatment
of male infertility.

The results of this study were compared with
similar studies. In all observational and interventional
studies reviewed, no significant independent
association was found between DFI and vitamin D.
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Table 3: Association of Demographic and Spermogram indicators with
Serum vitamin D levels using uadjusted logistic regression

Variable Odds ratio
Age

<40 1

>40 2.11
BMI

25>BMI 1

25<BMI<29.99 1.60

30<BMI 1.75
Vitamin D

Sufficient (30<Vit D) 1

Insufficient (20<Vit D<30) 0.73

Deficient (Vit D<20) 0.84
Concentration

Normal Sperm Count 1

Abnormal Sperm Count 1.87
Progressive movement

Progressive 1

Non progressive 2.69
Morphology

Normal 1

Abnormal 2.19

Confidence limits 95% p-value
Lower Limit  Upper Limit
Reference

1.22 3.67 0.008
0.73 3.52 0.242
0.94 3.26 0.078
0.33 1.61 0.434
0.48 1.61 0.688
0.64 5.49 0.256
154 4.68 <0.001
1.25 3.85 0.006

A randomized, triple-blind, placebo-controlled
clinical trial also reported results consistent with the
present study, showing no statistically significant
association between DFI and vitamin D(27).
Similarly, in another study involving 102
participants, individuals were divided into three
groups based on vitamin D levels: Deficient (<20
ng/ml; n=24), Insufficient (20-30 ng/ml; n=43),
Sufficient (>30 ng/ml; n=35).

No statistical differences were observed between
vitamin D levels, DFI, and spermogram parameters
across these groups (18). However, another study
reported that lifestyle changes and the consumption of
various antioxidants significantly reduced DFI. In that
study, multiple antioxidants, including multivitamins,
coenzyme Q10, omega-3, and oligo-elements, were
prescribed to patients. However, the individual effects
of each antioxidant were not separately analyzed,
suggesting that the observed results could be due to the
combined effect of all antioxidants. Given that vitamin
D is also classified as an antioxidant, it may play a
crucial role in this process (28).

Additionally, a 2018 clinical trial in Denmark
involving participants found no significant differences
in spermogram parameters between those who
received vitamin D and the control group. However, an
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increase in pregnancy rates was observed in the
vitamin D group. This suggests that vitamin D may
influence pregnancy through other mechanisms (29).
Finally, a systematic review on the relationship
between vitamin D and male fertility factors indicated
that there is still no strong evidence supporting the use
of vitamin D to improve sperm parameters and
hormonal disorders.  Although no significant
association was found between serum vitamin D levels
and DFI in the present study, the role of vitamin D in
spermatogenesis has been well established (30).

Vitamin D is a fat-soluble vitamin that functions
both as a vitamin and a hormone. Its chemical
structure is similar to steroid hormones, and it acts
through nuclear VDR receptors, similar to those
hormones (31, 32). The expression of vitamin D
receptors and metabolizing enzymes in the testes,
seminal vesicles, prostate, epididymis, and germ cells
including spermatogonia, spermatocytes, and Sertoli
cells indicates its key role in the male reproductive
system (33, 34).

The antioxidant and anti-inflammatory properties
of vitamin D have also been demonstrated in various
studies. It may reduce oxidative stress (OS) and
protect macromolecules such as DNA and cell
membranes from oxidative damage (35).
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Moreover, vitamin D has been reported to have a
positive impact on male fertility by improving semen
quality through non-genomic effects, modifying
hormone synthesis via genomic and non-genomic
mechanisms,  regulating intracellular  calcium
homeostasis, enhancing sperm motility and
capacitation, and facilitating molecular pathways
involved in the acrosome reaction in sperm (36).

Another objective of the present study was to
assess the relationship between age and DFI. The
results indicated a significant association between age
and DFI, showing that as age increases, DFI also
rises, consequently leading to a decline in male
fertility. In this study, the likelihood of DFI
impairment in infertile men over the age of 40 was
significantly 1.79 times higher (1.06, 3.03) than in
those under 40. This factor alone can reduce fertility
potential in this group, especially if one or more
sperm parameters such as count, motility, or
morphology are also abnormal.

In line with this, a 2017 study titled "The
Relationship Between Sperm DNA Fragmentation
Index, Age, and Semen Parameters in Infertile Men"
demonstrated a direct association between increasing
age and reduced sperm motility and concentration,
along with higher DFI levels (37). As men age,
paternal DNA integrity becomes increasingly
compromised, leading to greater DNA damage (38).
Mature sperm cells are unable to repair their damaged
DNA on their own and rely on the oocyte's repair
mechanisms immediately after fertilization. This
places an additional burden on the oocyte to correct
paternal DNA damage, which can have significant
consequences for reproductive success (39, 40).

Measuring %DFI is valuable for predicting the
likelihood of unsuccessful pregnancy outcomes.
Previous studies have shown that semen samples with
a %DFI lower than 27-30% have a significantly
higher chance of successful pregnancy compared to
those with DFI >30%, including: Natural conception
(6.5 to 10 times higher success rate) Intrauterine
insemination (IUl) (7.0 to 8.7 times higher)
Conventional in vitro fertilization (IVF) (2 times
higher) Intracytoplasmic sperm injection (ICSI)
(1.4 times higher). If one or more semen parameters
are abnormal, the chances of IVF/ICSI success are
lower, and the risk of miscarriage increases (41, 42).

In this study, a significant association was found
between sperm morphology, progressive motility,
sperm count (after adjusting for confounding
variables), and DFI. The likelihood of DFI
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impairment was significantly: 2.85 times higher
(1.66, 4.87) in infertile men with abnormal sperm
progressive motility. 2.45 times higher (1.43, 4.20) in
infertile men with abnormal sperm morphology. In
other words, increased DFI was associated with a
decrease in normal morphology, reduced progressive
motility, and lower sperm count. This finding
highlights the critical importance of improving DFI in
male infertility treatment.

Similarly, a retrospective study with 2,567
participants categorized individuals into five groups
based on DFI levels (ranging from <5% to >30%).
The study found a significant association between
increased DFI and reduced sperm count, sperm
morphology, and progressive motility. Although this
study included three times more participants than the
present study, the results were consistent (43).

A 2019 cross-sectional study in Vietnam with
318 participants set a DFI threshold of 30% and
found a significant association between increased
DFI, reduced sperm progressive motility and defects
in sperm head morphology. However, no significant
correlation was observed with other semen
parameters (44). Overall, the association between
DFI and various semen parameters—either
individually or collectively—has been widely
reported, reinforcing the hypothesis that DFI is linked
to all spermogram indices (44, 45).

It is important to note that even sperm with
normal morphology may have fragmented DNA. In
such cases, fertilization may still occur due to the
oocyte's ability to repair the damaged DNA.
However, this can negatively impact post-fertilization
processes and embryo development. If a high
percentage of morphologically normal sperm still
carry fragmented DNA, there is an increased risk of
injecting abnormal chromatin into the oocytes or even
treatment failure. In such cases, antioxidant therapy
should be considered. Among antioxidants, vitamin D
holds particular significance due to the presence of its
receptors on sperm cells and reproductive tissues.

Conclusion

The relationship between DFI and independent
variables can vary depending on specific conditions
and research studies. It is important to note that the
association between DFI and these independent
variables may not be consistent across studies, and
further research is needed to fully understand this
relationship. In this study, after considering
demographic characteristics and spermogram indices,
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no significant association was found between DFI
and serum vitamin D levels after adjusting for
con-founding factors among men attending Omid
Clinic in Hamadan. However, a clear association was
observed between increased DFI and advanced age,
reduced progressive motility, abnormal sperm
morphology, and decreased sperm count, even after
eliminating confounding effects. Numerous studies
have demonstrated a link between antioxidants and
DFI, suggesting the need for further complementary
research on vitamin D as well as additional studies on
other antioxidants to confirm these findings.

Conflict of Interests
Authors declare no conflict of interests.

Acknowledgments

The authors acknowledge the financial support from
Hamadan University of Medical Sciences. The
authors express their gratitude for the generous
permission granted by the patients, allowing the
utilization of their medical information in this study.

References

1. Andrabi SW, Ara A, Saharan A, Jaffar M, Gugnani N,
Esteves SC. Sperm DNA Fragmentation: causes,
evaluation and management in male infertility. JBRA
Assist Reprod. 2024;28(2):306-319.

2. Panner Selvam MK, Ambar RF, Agarwal A, Henkel R.
Etiologies of sperm DNA damage and its impact on
male infertility. Andrologia. 2021;53(1):e13706.

3. Sunder M, Leslie SW. Semen analysis. StatPearls
[Internet]: StatPearls Publishing, 2022.

4. Stavros S, Potiris A, Molopodi E, Mavrogianni D,
Zikopoulos A, Louis K, et al. Sperm DNA
Fragmentation: Unraveling Its Imperative Impact on
Male Infertility Based on Recent Evidence. Int J Mol
Sci. 2024;25(18):10167.

5. Rilcheva V, Ayvazova N, llieva L, lvanova S, Konova
E. Sperm DNA integrity test and assisted reproductive
technology (Art) outcome. J Biomed Clin Res.
2016;9(1):21-9.

6. Agarwal A, Maldonado Rosas |, Anagnostopoulou C,
Cannarella R, Boitrelle F, Munoz LV, et al. Oxidative
stress and assisted reproduction: a comprehensive
review of its pathophysiological role and strategies for
optimizing embryo culture environment. Antioxidants
(Basel). 2022;11(3):477.

7. Stavros S, Potiris A, Molopodi E, Mavrogianni D,
Zikopoulos A, Louis K, et al. Sperm DNA

158 Vol. 19, No. 2, June 2025

http://jfrh.tums.ac.ir

fragmentation: Unraveling its imperative impact on
male infertility based on recent evidence. Int J Mol Sci.
2024;25(18):10167.

8. Agarwal A, Majzoub A, Baskaran S, Selvam MKP,
Cho CL, Henkel R, et al. Sperm DNA fragmentation: A
new guideline for clinicians. World J Mens Health.
2020;38(4):412.

9. Shamsi MB, Imam SN, Dada R. Sperm DNA integrity
assays: diagnostic and prognostic challenges and
implications in management of infertility. J Assist
Reprod Genet. 2011;28:1073-85.

10. Murgia F, Corda V, Serrenti M, Usai V, Santoru ML,
Hurt KJ, et al. Seminal fluid metabolomic markers of
oligozoospermic infertility in humans. Metabolites.
2020;10(2):64.

11. Marchetti F, Bishop J, Gingerich J, Wyrobek AJ.
Meiotic interstrand DNA damage escapes paternal
repair and causes chromosomal aberrations in the
zygote by maternal misrepair. Sci Rep. 2015;5(1):7689.

12.Zhao J, Zhang Q, Wang Y, Li Y. Whether sperm
deoxyribonucleic acid fragmentation has an effect on
pregnancy and  miscarriage after in  vitro
fertilization/intracytoplasmic ~ sperm injection: a
systematic review and meta-analysis. Fertil Steril.
2014;102(4):998-1005. e8.

13. Cissen M, Wely MV, Scholten I, Mansell S, Bruin JPd,
Mol BW, et al. Measuring sperm DNA fragmentation
and clinical outcomes of medically assisted
reproduction: a systematic review and meta-analysis.
PloS One. 2016;11(11):e0165125.

14. Mostafa RM, Nasrallah YS, Hassan MM, Farrag AF,
Majzoub A, Agarwal A. The effect of cigarette
smoking on human seminal parameters, sperm
chromatin structure and condensation. Andrologia.
2018;50(3):e12910.

15. Gill K, Rosiak-Gill A, Jakubik J, Patorski L, Lukaszuk
M, Piasecka M. The higher risk for sperm DNA damage
in infertile men. Ginekol Pol. 2019;90(12):684-91.

16. Ruvolo G, Fattouh R, Bosco L, Brucculeri A, Cittadini
E. New molecular markers for the evaluation of gamete
quality. J Assist Reprod Genet. 2013;30:207-12.

17. Sharbatoghli M, Valojerdi MR, Amanlou M, Khosravi F,
Jafar-Abadi  MA. Relationship of sperm DNA
fragmentation, apoptosis and dysfunction of mitochondrial
membrane potential with semen parameters and ART
outcome after intracytoplasmic sperm injection. Arch
Gynecol Obstet. 2012;286:1315-22.

18.Blaseg E, Von Wald T, Hansen KA. Vitamin D levels
and human sperm DNA fragmentation: a prospective,
cohort study. Basic Clin Androl. 2022;32(1):14.

Journal of Family and Reproductive Health 4



19.

20.

21.

22.

23

24,

25.

26.

27

28.

29.

» Journal of Family and Reproductive Health

Vitamin D and DNA Fragmentation Index

Bgllehuus Hansen L, Lorenzen M, Bentin-Ley U,
Nielsen JE, Krog H, Berg AH, et al. Presence of the
vitamin D inactivating enzyme CYP24Al in human
sperm and prediction of the success of intrauterine
insemination: A prospective study. J Steroid Biochem
Mol Biol. 2019;191:105353.

Almujaydil MS. The role of dietary nutrients in male
infertility: a review. Life (Basel). 2023;13(2):519.
Hussein TM, Eldabah N, Zayed HA, Genedy RM.
Assessment of serum vitamin D level and seminal
vitamin D receptor gene methylation in a sample of
Egyptian men with idiopathic infertility. Andrologia.
2021;53(9):e14172.

Catanzariti F, Cantoro U, Lacetera V, Muzzonigro G,
Polito M. Comparison between WHO (World Health
Organization) 2010 and WHO 1999 parameters for
semen analysis—interpretation of 529 consecutive
samples. Arch Ital Urol Androl. 2013;85(3):125-9.

. 23. Maghsoumi-Norouzabad L, Zare Javid A, Aiiashi S,

Hosseini SA, Dadfar M, Bazyar H, et al. The impact of
obesity on various semen parameters and sex hormones
in Iranian men with infertility: a cross-sectional study.
Res Rep Urol. 2020:357-65.

Holick MF. Vitamin D deficiency. N Engl J Med.
2007;357:266-81.

Sadeghi S, Garcia-Molina A, Celma F, Valverde A,
Fereidounfar S, Soler C. Morphometric comparison by
the ISAS® CASA-DNATF system of two techniques for
the evaluation of DNA fragmentation in human
spermatozoa. Asian J Androl. 2016;18(6):835-9.
Fernandez JL, Muriel L, Goyanes V, Segrelles E,
Gosalvez J, Enciso M, et al. Simple determination of
human sperm DNA fragmentation with an improved
sperm chromatin dispersion test. Fertil Steril.
2005;84(4):833-42.

. Maghsoumi-Norouzabad L, Zare Javid A, Mansoori A,

Dadfar M, Serajian A. Vitamin D3 supplementation
effects on spermatogram and oxidative stress
biomarkers in asthenozoospermia infertile men: a
randomized, triple-blind, placebo-controlled clinical
trial. Reprod Sci. 2022;29(3):823-835.

Humaidan P, Haahr T, Povisen BB, Kofod L,
Laursen RJ, Alsbjerg B, et al. The combined effect of
lifestyle intervention and antioxidant therapy on sperm
DNA fragmentation and seminal oxidative stress in
IVF patients: a pilot study. Int Braz J Urol.
2022;48(1):131-156.

Blomberg Jensen M, Lawaetz JG, Petersen JH, Juul A,
Jorgensen N. Effects of vitamin D supplementation on
semen quality, reproductive hormones, and live birth
rate: a randomized clinical trial. J Clin Endocrinol

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

http://jfrh.tums.ac.ir

Metab. 2018;103(3):870-881.

Adamczewska D, Stowikowska-Hilczer J, Walczak-
Jedrzejowska R. The association between vitamin D
and the components of male fertility: a systematic
review. Biomedicines. 2022;11(1):90.

Ciccone IM, Costa EM, Pariz JR, Teixeira TA, Drevet
JR, Gharagozloo P, et al. Serum vitamin D content is
associated with semen parameters and serum
testosterone levels in men. Asian J Androl.
2021;23(1):52-58.

Blomberg Jensen M. Vitamin D and male reproduction.
Nat Rev Endocrinol. 2014;10(3):175-86.

Boisen IM, Nielsen JE, Verlinden L, Lorenzen M, Holt
R, Pinborg A, et al. Calcium transport in male
reproduction is possibly influenced by vitamin D and
CaSR. J Endocrinol. 2021;251(3):207-222.

Calagna G, Catinella V, Polito S, Schiattarella A, De
Franciscis P, D’Antonio F, et al. Vitamin D and male
reproduction: updated evidence based on literature
review. Nutrients. 2022;14(16):3278.

Della Nera G, Sabatino L, Gaggini M, Gorini F,
Vassalle C. Vitamin D determinants, status, and
antioxidant/anti-inflammatory-related effects in
cardiovascular risk and disease: not the last word in the
controversy. Antioxidants (Basel). 2023;12(4):948.
Abed HH, Ali AM, Mahdi ZS. Effect of vitamin D3
supplement on the semen quality in human patients
with vitamin D deficiency. HAYATI Journal of
Biosciences. 2022;29(5):562-9.

Gu XL, Li HG, Xiong CL. [Correlation of sperm
DNA fragmentation index with age and semen
parameters in infertile men]. Zhonghua Nan Ke Xue.
2018;24(7):608-612.

Kaarouch I, Bouamoud N, Madkour A, Louanjli N,
Saadani B, Assou S, et al. Paternal age: Negative
impact on sperm genome decays and IVF outcomes
after 40 years. Mol Reprod Dev. 2018;85(3):271-80.
Evenson DP. Sperm chromatin structure assay
(SCSA®) for fertility assessment. Curr Protoc.
2022;2(8):e508.

Vladimirov IK. IVF Technologies and Infertility: Current
Practices and New Perspectives. IntechOpen. 2023.
Evenson DP, Djira G, Kasperson K, Christianson J.
Relationships between the age of 25,445 men attending
infertility clinics and sperm chromatin structure assay
(SCSA®) defined sperm DNA and chromatin integrity.
Fertil Steril. 2020;114(2):311-320.

Oleszczuk K, Giwercman A, Bungum M. Sperm
chromatin structure assay in prediction of in vitro
fertilization outcome. Andrology. 2016;4(2):290-6.
Chua SC, Yovich SJ, Hinchliffe PM, Yovich JL. How

Vol. 19, No. 2, June 2025 159



Holakouie Naini et al.

well do semen analysis parameters correlate with sperm Med. 2016;5(4):246-254.
DNA fragmentation? a retrospective study from 2567
semen samples analyzed by the Halosperm test. J Pers

Med. 2023;13(3):518. Citation: Holakouie Naini M, Talebi Ghane E,
44.Le MT, Nguyen TAT, Nguyen HTT, Nguyen TTT,  Pilehvari S. Relationship Between Vitamin D Level

Nguyen VT, Le DD, et al. Does sperm DNA  apnd DNA Fragmentation Index of Sperm in Men

fragmentation correlate with semen parameters? Referred to Omid Infertility Center in Hamadan-

Reprod Med Biol. 2019;18(4):390-396. Iran: A Cross-Sectional Study. J Family Reprod
45. Hasanzadeh Keshteli S, Farsi MM, Khafri S. Should Health 2025; 19(2): 152-60.

We Perform Semen Analysis, DNA Fragmentation, and

Hypo-osmotic Swelling Tests together? Int J Mol Cell

160  Vol. 19, No. 2, June 2025 http://jfrh.tums.ac.ir Journal of Family and Reproductive Health 4



