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Abstract
Background: Today, vitamin D deficiency (VDD) is one of the major health issues around the world and VDD is associ-
ated with several diseases. This study was conducted to find the relationship between vitamin D status in male’s serum
with sperm function and clinical outcomes in infertile men candidate for intracytoplasmic sperm injection (ICSI).

Materials and Methods: In this cohort study, different parameters of male fertility such as sperm parameters, oxida-
tive stress, and sperm chromatin status were evaluated in sperm samples of 30 infertile couples candidate for ICSI.
Clinical outcomes like fertilization, embryo quality, and implantation were also assessed. Data were analyzed using
SPSS Statistics 25.0 software. Besides, assessment of the correlation between aforementioned parameters with the
level of serum vitamin D, in this study, ICSI candidates were divided into three groups [individuals with sufficient
vitamin D levels (>30 ng/ml), insufficient vitamin D levels (between 20-29 ng/ml), and VDD (<20 ng/ml)]. The
aforementioned parametesr were also compared between these study groups.

Results: Analysis of all the data revealed a significant correlation between the level of vitamin D with sperm con-
centration (P=0.000, r=0.5), sperm count (P=0.03, r=0.31) and sperm reactive oxygen species (ROS) level (P=0.000,
r=-0.77). Moreover, comparing clinical outcomes within study groups showed a significant difference in implantation
rate between sufficient and other groups (insufficient and deficient) (P=0.02).

Conclusion: Considering the association between sperm concentration and level of ROS with vitamin D and, higher
implantation rate in individuals with vitamin D sufficient group compared to other two groups, our data call for vitamin
D supplementation as part of male infertility treatment. But considering our sample size, further research is needed to

verify these findings.
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Introduction

Vitamin D deficiency (VDD) is known as a major health
issue and affects the normal functions of many organs (1).
It is believed that the effect of VDD is more profound
in organs in which vitamin D metabolizing enzymes and
vitamin D receptors (VDRs) are present (2, 3). Given the
presence of VDRs as well as its metabolizing enzymes
in male and female reproductive systems, VDD is also
likely to affect human fertility (4). The presence of VDRs
and several cytochrome P450 enzymes (CYPs) which
are known as vitamin D metabolizing enzymes such as
CYP2R1, CYP27R1, CYP24A1 in Sertoli cells, germi-
nal cells, Leydig cells, spermatozoa, and epithelial cells
of the male reproductive tubules highlights the impor-
tance of vitamin D in male fertility (5). It is clear that

expression of CYP24A1 is positively correlated with total
sperm count, concentration, motility, and morphology (5)
while the presence of vitamin D,unlike in follicular fluid,
is limited in the semen. So, researchers believe vitamin
D released during ovulation via follicular fluid, may act
as chemoattractant, and facilitate the process of in vivo
fertilization (6). So, activation of VDRs in sperm could
increase intracellular calcium in the human sperm and
mediate sperm motility, sperm capacitation, acrosomal
reaction, and sperm attachment to the oocyte (7). In ad-
dition, vitamin D increases lipase activity by lowering
triglycerides, providing the energy needed for sperm (8).
Furthermore, a recent study by our group showed that di-
etary VDD not only may affect spermatogenesis but also
could impact chromatin status and DNA integrity subse-
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quently reduction of fertility potential in men (9). These
findings also validate the results of some studies showing
the association between VDD and male infertility in hu-
mans (7, 10).

While the limited number of studies assessing the asso-
ciation between vitamin D levels and sperm parameters,
chromatin status, DNA integrity, oxidative stress, and fer-
tility in humans, a previous study on rats showed the im-
portance of the level of vitamin D in their diet for sperm
DNA integrity and fertility potential (11). Lack of vitamin
D could be associated with infertility in mammals. More-
over, another study by Azizi et al. (12) revealed that sperm
DNA fragmentation and ROS do not have a significant
relationship with vitamin D. Therefore, this study aims to
assess sperm quality, chromatin integrity, and ROS in in-
dividual candidates for intracytoplasmic sperm injection
(ICSI) with different levels of vitamin D deficiency.

Materials and Methods

This cohort study was conducted on 30 couple candi-
dates of ICSI that referred to Shiraz Infertility Treatment
Center between April 2019 and October 2019. This study
was approved by the Ethics Committee of Azad Universi-
ty, Science and Research Branch of Tehran, Iran (IR.IAU.
SRB.REC.1397.102). Prior to participation, individuals
were informed about the study, and they were asked to
sign an informed consent form.

Serum vitamin D

For assessment of serum vitamin D levels, a vitamin D
total kit (Roche Diognosis, USA) was used. This assay
is intended for the quantitative determination of a total
25-hydroxyvitamin D in human serum and plasma. The
functional sensitivity of this test is determined to be 4.01
ng/ml. The limits and measurement ranges are between
3.00-70.00 ng/ml. The value below the limit of detection
is reported as <3 ng/ml and values above the measurement
range are reported as >70 ng/ml. Accordingly, individuals
were divided into three groups based on previous litera-
ture cut off values (13): individuals with sufficient vita-
min D levels (>30 ng/ml), insufficient vitamin D levels
(between 20-29 ng/ml), and VDD (<20 ng/ml) (14, 15).

Inclusion criteria

Couples with at least one parameter below the cutoff
values defined by World Health Organization (WHO,
2010), were considered as a male factor and were includ-
ed in the study. In these cases, females presented normal
menstrual cycles with normal hysterosonography. In ad-
dition, to reducing female confounding factors, females
with age higher than 35 years old, and women with in-
fertility causes such as low levels of anti-mullerian hor-
mone (AMH), polycystic ovary syndrome (PCOS), and
endometriosis were excluded in the study. Besides, men
under vitamin D supplement treatments within the past
3 months, women with vitamin D deficiency, men with
seminal infections, systematic disease or endocrine dis-
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orders, and men with azoospermia and severe oligozoo-
spermia were excluded in this study.

Semen analysis

Semen samples were collected into sterile containers
after 3-7 days of sexual abstinence, and were assessed ac-
cording to WHO (2010) criteria or as described below.
Sperm concentration was assessed by a sperm counting
chamber with 10 um depth (Sperm meter, sperm pro-
cessor, Garkheda, Aurangabad, India). Ten micro-liters
of liquefied semen were loaded on the chamber and the
number of sperm were counted and expressed as million
per ml. Sperm motility was assessed by light microscopy
as sperm were considered progressive, non-progressive,
and immotile. For assessment of sperm morphology, Pa-
panicolaou staining was used according to WHO (2010)
protocol. In this method, at least 200 sperm were counted
in each sample at x100 magnification. A portion of the
remaining semen sample was processed by density gradi-
ent centrifugation (DGC) method for ICSI technique, and
the remainder was used for assessment of functional tests
such as intracellular ROS, sperm DNA fragmentation,
and protamine deficiency.

Cytosolic reactive oxygen species

Cytosolic ROS was assessed using Dichlorofluorescin
(DCF) staining by a FACSCalibur flow cytometer (Bec-
ton Dickinson, San Jose, CA, USA) according to a previ-
ous study (16). Briefly, two million sperm per ml phos-
phate-buffered saline (PBS, Sigma, Louis, MO, USA)
was separated from the semen sample and incubated with
0.5 ul DCFH-DA for 40 minutes at room temperature in a
dark condition. Then, sperm DCF was evaluated by flow
cytometry. For verification of the procedure, a positive
control tube was considered. Initially, ROS was induced
by adding H,O, to sperm samples before incubation with
DCFH-DA stain, and then 0.5 uM DCFH-DA was added
to the sperm sample. The result was expressed as the per-
centage of DCF positive spermatozoa.

Protamine status

Sperm protamine deficiency was assessed using Chro-
momycin A3 (CMA3) staining according to Iranpour et
al. (17). Briefly, 100 microliters of semen samples were
washed by PBS buffer and then fixed in Carnoy’s fixa-
tive solution at 4°C for 5 minutes. After preparing smears,
slides were treated with 100 microliters of 0.25 mg/ml
CMAZ3 (Sigma, St. Louis, MO, USA) in Mcllvaine buffer.
The slides were then rinsed in PBS buffer. Finally, micro-
scopic analysis was performed using an epifluorescence
microscope (Olympus, Japan) equipped with appropri-
ate filters (460-470 nm) at X100 magnification. For each
sample, at least 200 sperm were assessed and sperm with
bright yellow color were considered as positive or prota-
mine deficient sperm, while sperm with dim yellow color
were considered as negative or sperm with normal prota-
mine content.
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Sperm DNA fragmentation (TUNEL assay)

Sperm DNA fragmentation was assessed by Terminal
Deoxynucleotidyl Transferase dUTP nick end labeling
(TUNEL) commercial kit (Promega, Germany) accord-
ing to manufacturer’s instructions (18). Briefly, the semen
sample was washed with PBS and fixed with paraformal-
dehyde. Subsequently, cells were permeabilized with Tri-
ton x100 solution in PBS for 5 minutes, and then washed
with PBS and the procedure was continued according to
GMP stated in the kit. The status of sperm DNA integrity
was analyzed by a FACS-Calibur flow cytometer (BD Bi-
osciences, San Jose, CA, USA) and at least 10,000 sperm
were counted. The result for each case was expressed as a
percentage of DNA fragmentation.

Ovulation induction and intracytoplasmic sperm injection

For ovarian stimulation, gonadotropin-releasing hormone
(GnRH) antagonist was used for superovulation, using Cinal-
F (Sinagen, Iran) and Menogon (Ferring, Germany) along
with Cetrotide (Serono, Germany). The cycle was monitored
using vaginal ultrasound. Ovulation was triggered by the
administration of 10000IU human chorionic gonadotropin
(HCG, Poyesh Daro, Iran). G-V series Vitrolife culture media
(Vitrolife, Sweden) was used for performing ICSI and cul-
turing embryos. Following vaginal aspiration of the follicle,
ICSI was carried out according to standard protocols. Briefly,
follicles were aspirated with the aid of transvaginal guided
ultrasound. The aspirated cumulus oocyte complex was treat-
ed with hyaluronidase to remove cumulus cells. Maturity of
oocyte was defined and MII oocyte was inseminated with a
motile and morphologically normal sperm under 200 mag-
nification. Inseminated oocytes and embryos were cultured
at 37°C in 6% CO, and 6% O, under humidified conditions.

Fertilization rate and embryos quality

After 16-18 hours post-ICSI, oocytes were assessed for
the presence or absence of two pronuclei (2PN). The fer-
tilization rate was calculated by dividing the ratio of ferti-
lized oocytes by the total number of injected oocytes mul-
tiplied by 100. Embryos were graded on days 2 and 3 af-
ter insemination based on the 3 scoring system. Grade A:
equal-sized blastomeres with blastomeric fragmentation
less than 5%, and having at least 4 blastomeres on day 2
and 8 blastomeres on day 3. Grade B: 5-15% blastomeric
fragmentation, having at least 4 blastomeres on day 2 and
8 blastomeres on day 3. Grade C: unequal blastomeric
size with the fragmentation of more than 15%, and having
less than 4 blastomeres on day 2 and 8 blastomeres on day
3. For the assessment of chemical pregnancy, the level
of BHCG was measured. Clinical pregnancy was defined
by ultrasonography findings showing at least one embryo
with a fetal heartbeat, 5 weeks after embryo transfer. Im-
plantation was defined by the number of observed gesta-
tional sacs divided by the number of transferred embryos.

Statistical analysis

Obtained data from sperm parameters, sperm functional
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tests, and clinical outcomes of participating couples were
analyzed by IBM SPSS Statistics 25.0 software (SPSS.Inc.,
Chicago, USA) and the graphics were designed by Graph-
Pad Prism (GraphPad Software,San Diego, California, ver-
sion 8.00). The data represented were reported as mean =+
SD. The one-way ANOVA (Tukey’s post hoc test) was used
to compare study parameters within groups. In addition,
for assessment of the relationship between vitamin D with
other parameters, two-tailed Pearson correlation test was
used. P<0.05 was considered significant. Furthermore, a chi-
square test was used for analyzing the mean of chemical and
clinical pregnancy. The Kolmogorov-Smirnov test and Sha-
piro-Wilk test were utilized to evaluate the normality of data.

Results

In this study, semen samples of 30 infertile couple
candidates for ICSI were analyzed. The mean of sperm
concentration, motility, abnormal morphology, and semen
volume were 44.0 + 23.77 (106/ ml), 40.83 + 16.19 (%),
95.5 + 3.24 (%), and 3.7 = 1.81 (ml), respectively. The
mean of male and female ages was 35.25 +4.78 and 28.25
+ 4.47, respectively.

Vitamin D level in subgroups

The mean value of measured serum vitamin D in couples
within sufficient, insufficient, and deficient groups and
other demographic characteristics are presented in Table 1
respectively; the difference of male serum vitamin D between
the three groups was statically significant (P<0.001). The
number of couples in the sufficient, insufficient group, and
deficient groups were 11, 8, and 11, receptively (Table 1).

Comparison of age, sperm parameters, and functional
tests within study groups

In this study, the ages of the males and females in
the sufficient, insufficient, and deficient vitamin D
groups were compared, and no significant difference
was observed. In addition, semen volume, sperm
concentration, sperm total count, motility, and abnormal
morphology were compared within these groups, only
sperm concentration was significantly lower in the
deficient vitamin D group compared to sufficient vitamin
D group (P=0.000, Table 2).

Mean of sperm DNA fragmentation, ROS, and
protamine deficiency were also compared within groups
(Fig.1). The means of sperm DNA fragmentation were
7.72 +£3.3,7.42 £ 2.0, and 9.45 £ 4.5, in the sufficient,
insufficient, and deficient vitamin D groups, respectively.
The mean of this parameter was insignificantly higher in
the deficient group compared to sufficient and deficient
vitamin D groups (P>0.05). Regarding sperm ROS, the
mean of this parameter was significantly higher in the
deficient group compared to sufficient and deficient
vitamin D groups (P=0.000). Moreover, we did not
observe any significant difference in sperm protamine
deficiency within sufficient, insufficient, and deficient
vitamin D groups (Fig.1).
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Table 1: Comparison of couples vitamin D and ages between study groups

Age and vitamin D Sufficient vitamin D

Insufficient vitamin D

Deficient vitamin D P value between

supplement (>30 ng/ml) (20-29 ng/ml) (<20 ng/ml) groups
(n=11) (n=8) (n=11)

Male age (Y) 35+5.38 35+3.11 35+5.51 0.94

Female age (Y) 27.45+5.31 28.37 +4.56 28.9+3.75 0.75

Male vitamin D (ng/ml) 393 +6° 26.36+3.3 15.02 +3.65* <0.001

Female vitamin D (ng/ml) 39.86 +£7.85 37.56 £6.5 4229+9 0.47

All data were presented as mean * SD. Common letters indicate a significant difference between the two groups in each column ( ANOVA followed by Tukey's multiple comparisons).

ROS; Reactive oxygen species.

Table 2: Comparison of sperm parameters and functional tests between study groups

Parameters Sufficient vitamin D

Insufficient vitamin D

Deficient vitamin D P value between

(>30 ng/ml) (20-29 ng/ml) (<20 ng/ml) groups

(n=11) (n=8) (n=11)
Volume (ml) 3.63+1.75 401 +£2.03 3.54+1.86 0.8
Sperm concentration (10%ml) 63.36 £ 12.66 41.12 +28.63 26.81 £12.702 <0.001
Sperm total count (10%ejaculate) 234.72 + 138 164 +£161.78 102.72 + 88.52 0.08
Abnormal sperm morphology (%) 96.1 £2.45 96.37 + 1.84 94.36 £4.43 0.32
Sperm motility (%) 46.36 +15.32 40.62 £15.22 3545+ 17.24 0.3
Sperm DNA fragmentation (%) 7.72 £3.31 7.42 +1.98 9.45+4.52 0.41
ROS positive sperm (%) 22.12+10.07¢ 27.66 + 10.04 58.59 +11.28 <0.001
Sperm Protamine deficiency (%) 16.81 +£6.09 21+5.47 22.45+15.8 0.45

All data were presented as mean * SD. Common letters indicate a significant difference between the two groups in each column ( ANOVA followed by Tukey's multiple comparisons).

ROS; Reactive oxygen species.
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Fig.1: Comparison of sperm DNA fragmentation, reactive oxygen species
(ROS), and protamine deficiency between sufficient, insufficient, and
deficient vitamin D, groups. Mean value compared using ANOVA followed
by Tukey’s multiple comparisons. The number of participants in the
sufficient, insufficient, and deficient vitamin D, group were 11, 8, and 11,
respectively (P<0.001).

Correlation of vitamin D with sperm parameters

Among sperm parameters and sperm functional tests,
only sperm concentration, sperm total count, and ROS
level showed significant correlations with vitamin D level
(Table 3).

Comparison of intracytoplasmic sperm injection
outcomes between study groups

The mean number of oocytes, matured oocytes,
percentage of fertilization, embryo quality with grade A
on day 3 and mean number of embryos transferred were

compared within sufficient, insufficient, and deficient
vitamin D groups (Table 4). No significant difference was
not observed in these parameters within groups. Besides,
the outcomes of clinical and chemical pregnancy and
implantation rates in all cases were followed (Fig.2), and
the results showed the higher mean percentage of chemical
and clinical pregnancy in the sufficient group (63.6% for
chemical pregnancy and 54.5% for a clinical pregnancy),
compared to insufficient (50% for chemical pregnancy
and 25% for clinical pregnancy), and deficient (63.6%
for chemical pregnancy and 27% for clinical pregnancy)
vitamin D groups, respectively. The mean for implantation
rate was significantly higher in the sufficient group (53.03 +
47.6) compared to insufficient (12.5 + 35.35), and deficient
(12.12 £ 21.2) vitamin D groups, respectively (P=0.02).

Table 3: The relationship between vitamin D level and sperm parameters
and sperm functional tests

Sperm parameters Correlation P value
coefficient (r)
Sperm concentration (10°ml) 0.5 <0.001
Sperm total count (10%ejaculate) 0.31 0.03
Abnormal sperm morphology (%) 0.24 0.2
Sperm motility (%) 0.24 0.2
Sperm protamine deficiency (%) -0.26 0.15
Sperm DNA fragmentation (%) -0.17 0.36
ROS positive sperm (%) -0.77 <0.001

P<0.05 was considered significant, using two-tailed Pearson correlation, n=30.
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Table 4: Comparison of intracytoplasmic sperm injection (ICSI) outcomes between study groups

ICSI outcomes Sufficient vitamin D

Insufficient vitamin D

Deficient vitamin D P value between

(>30 ng/ml) (n=11) (20-29 ng/ml) (n=8) (<20 ng/ml) (n=11)  groups
Retrieved oocytes (No.) 12.63 £6.56 1637 +12.12 13.36 +7.6 0.63
Mature oocytes (No.) 7.36 +£3.82 9.75+7.32 8.9+6.15 0.65
Fertilization rate (%) 75.98 £26.97 69.07 +30.65 78.49 £22.42 0.75
Embryo quality with grade A (%) 49.94 + 37.87 29.28 +33.35 53.72 £27.56 0.43
Transferred embryo (No.) 2.1+0.55 1.87 £0.85 2.18 £0.75 0.64

All data were presented as mean * SD (ANOVA followed by Tukey’s multiple comparisons).
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Fig.2: Comparison of chemical and clinical pregnancy and implantation
rates within sufficient, insufficient, and deficient vitamin D, groups. for
chemical and clinical pregnancy Mean value compared using chi-square
test. No significant difference was shown within groups (P=0.8 for chemical
pregnancy, P=0.3 for clinical pregnancy), for implantation rate Mean value
compared using ANOVA followed by Tukey's multiple comparisons which
shows a significant correlation between sufficient and deficient groups
(number of participants in sufficient group=11, in insufficient group=8, in
deficient group=11) (P=0.02).

Discussion

Vitamin D has been found to have various impacts
on fertility, levels of sex hormones, and various organs
including the uterus, prostate, and testis (19). Vitamin
D levels higher than 30 ng/ml have been reported to
be associated with improved fertility rates (20). In this
study, we investigated the effect of vitamin D on sperm
parameters, sperm chromatin status, oxidative stress,
DNA damage, in infertile men candidates for ICSI. The
findings of this study showed that individuals with higher
levels of vitamin D had a significant difference in sperm
count and sperm concentration compared to subjects with
low levels of vitamin D.

Regarding the relation between vitamin D levels and
sperm parameters, considerable disagreement exists
among studies. Similar to the results of this study,
Hammoud et al. (21) showed a significant correlation
between vitamin D level and sperm concentration. A
significant difference for sperm concentration between
vitamin insufficient/deficient with vitamin D sufficient
group was also reported in that study. In contrast,
Abbasihormozi et al. (9) showed a significant correlation
between vitamin D level and sperm concentration.
Considering sperm morphology, Blomberg et al. (5) did
not observe a relationship between sperm morphology and
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vitamin D. Contrary to this, de Angelis et al. (22) reported
a significant correlation between these two parameters.
Several differences can account for the controversies
observed between different research groups, these
include sample size, type of patient selected, vitamin D
supplementation, different social, economic backgrounds.
Indeed, it has been shown that there is a relation between
vitamin D level, vitamin B6, and acid folic. In this study,
we selected individual candidates for ICSI, while other
studies may have included general infertile and fertile
groups (23).

It is of note that in the animal model these factors are
accounted for, VDD has been reported to reduce fertility
rate and reduced sperm count, and vitamin D repletion
can rectify this shortcoming (11). In this regard, it has
been shown that VDR knock-out mice show a decrease in
sperm count and motility and histological abnormalities
of the testis (19). These results indicate that VDD may
play an important role in spermatogenesis and sperm
maturation.

In this study, we also assessed the relationship between
vitamin D level with protamine deficiency, DNA
fragmentation, and ROS production. Only a significant
negative relation between sperm ROS with vitamin D
level was observed in this study. In this regard, VDR is
closely related to the nuclear matrix, and it is believed that
VDD plays a significant role in stabilizing chromosomal
structure and thereby protecting DNA from insults and
breaks (24). Interestingly, it has been proposed that
the sperm nuclear matrix is crucial in the regulation of
DNA fragmentation and degradation and therefore, one
may speculate that vitamin D and its receptor may act as
guardians of genomic in sperm. Therefore, a significant
negative relation between vitamin D and sperm protamine
deficiency as well as DNA fragmentation was expected to
observe in the present study (24, 25). This could be due
to the small sample size which is the main limitation of
this study. However, what was interesting in this study is
the strong significant relationship observed between ROS
production and vitamin D level. Aquila et al. (8) reported
that vitamin D has a direct effect on many sperm functions
including sperm motility, capacitation, acrosomal activity,
and even the metabolic performance of sperm. Indeed,
there exists significant evidence that shows a key role for
ROS in these events (26). Considering the fact that ROS is



increased in the vitamin D deficient individuals, it may be
suggested that the capacity of sperm in these individuals
to decrease ROS production is reduced. Indeed, vitamin
D plays an enhanced role in promotors regions of many
enzymes involved in spermatogenesis and in enzymes
with anti-oxidative activity (7). ROS decreases fluidity
of plasma membrane by lipid peroxidation of unsaturated
fatty acids in sperm which can decline sperm’s function
(27). It has been thought that vitamin D can protect protein
and cell membranes from oxidative stress by preventing
pro-oxidative insults (28). Lack of antioxidant protection
and free radical productions in sperm can cause oxidative
stress (29). Therefore, the increase in ROS production
could be related to the reduced antioxidant capacity of
these sperm, related to the diminished vitamin D level in
these individuals.

Increased ROS production is commonly associated with
an increase in DNA fragmentation (30). In this study, a
trend toward increased DNA fragmentation in individuals
with reduced vitamin D levels was observed, however,
the increase was not significant. Aitken et al. studies
suggest a lag of several hours between ROS increase and
DNA oxidation in sperm (29, 31). It is also suggested
that vitamin D could reduce chromosomal aberrations,
prevent telomere shortening, inhibit telomerase activity
and decline biological damages which are induced by
oxidative stress (32). So probably, it is vitamin D itself
that protects DNA from being damaged by ROS.

After evaluating clinical outcomes, we observed
a significant difference in implantation rate within
study groups, despite a similar number of embryos
transferred between the groups. The implantation rate was
significantly higher in the vitamin D sufficient group than
the other two groups. Indeed, effect of male on embryo
development appeared after day 3 when the embryo
also becomes dependent on gene expression from male
genome (33). Interestingly, Ozkan et al. (34) showed an
association between vitamin D and implantation rate.
But another study showed negative effect of vitamin D
in IVF outcomes (35). Due to these controversies, the
importance of vitamin D in clinical outcomes remain to
be clarified. According to the results of this study, it could
be concluded that vitamin D has the potential to increase
fertility potential by improving the sperm parameters. It
may be suggested that infertile men could be checked
for vitamin D level and if necessary, vitamin D could
be supplemented in their diet for two to three months
before ICSI, to improve sperm parameters as well as both
fertilization and implantation rates.

Conclusion

In this study, we assessed the relationship between
serum vitamin D levels with sperm parameters, sperm
function, and clinical outcomes of infertile male
candidates for ICSI. The result of the present study shows
that there is a significant negative and positive relation
between sperm ROS and sperm concentration with serum
vitamin D level, respectively. Also, the implantation rates
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were significantly lower in the vitamin D insufficient
and deficient groups compared to the sufficient group.
In light of our results, it can be concluded that vitamin
D has the potential to improve fertility in infertile men
by improving sperm concentration and reducing ROS
level, which consequently may account for an improved
implantation rate. But, based on our sample size further
trials are needed to bonify these observations.
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