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Article history Background and Aims: Human cytomegalovirus (HCMV) can induce latency
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viruses can influence the male reproductive system, and members of the
Keywords Herpesviridae family are one of these important viruses. Regarding the
Human cytc_)r_negalovirus importance of herpesviruses, specially HCMV, this research aimed to evaluate
Male infertility the prevalence of HCMV in semen samples of infertile men.
PCR . . -
Semen Materials and Methods: Semen samples were collected from infertility centers

affiliated to Iran University of Medical Sciences. The chromatin state was
assessed by DNA fragmentation index. Nucleic acids were extracted from the
semen specimens, and a real-time polymerase chain reaction assay was
performed to detect HCMV DNA.

Results: Enrolled patients were 82 infertile men. The mean age of participants
was 37.3 = 6.1 years, and the mean motility and DNA fragmentation index of the
samples were 33.6 £ 2 % and 27.2 + 1.2, respectively. The prevalence of HCMV
was 11%, and there was no statistically significant difference between HCMV
and sperm parameters except the motility.

Conclusions: HCMV infection could be important in sperm motility, and
HCMV prevalence in infertile patients was 11%. Further investigations in this
field can be helpful for a clear result in the future.
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Introduction

Human cytomegalovirus (HCMV) is a member of
the Herpesviridae family and beta Herpesvirinae
subfamily. Also, HCMV infection can induce
latency in white blood cells for life long. This
persistent infection involved 50-90% of adults in
the United States [1]. This virus can trigger a great
range of symptoms in children and the elderly but
is mostly asymptomatic in immunocompetent
adults [2, 3]. Studies in the United States
indicated that 30-40% of children aged 6-11
years are seropositive for HCMV [4]. This virus
is distributed worldwide, but the prevalence
varies from 45% in developed countries to 100%
in developing countries. Also, HCMV infection
mostly occurs in children less than five years in
developing countries [2]. HCMV s transmitted
through oral and sexual routes, blood
transfusion, and organ transplantation, and also,
the virus could be isolated from sexual
secretions, urine, sperm, and amniotic fluid [5].

Also, sexual transmission is the major reason for
increasing seropositive adult patients. The rate of
seropositivity for HCMV in adults was increased
in the cases with a history of other sexually
transmitted diseases (STDs). It has been
indicated that HCMV can induce mutations,
evade the immune system, and manipulate the
cell cycle [6, 7]. In reproductive medicine, STDs
cause major problems, and some of them could
be mortal or incurable [8-10]. Furthermore, there
are different reasons for infertility in men, but
50% of men's infertility problems are idiopathic
[11-16]. Therefore, it has been suggested that
these infertility cases in men could be due to

asymptomatic infections [8, 12, 13, 17, 18].

STDs have been introduced as a cause for
idiopathic infertilities. Viral infections can play
essential roles in infertility directly by affecting
spermatogenesis and indirectly by altering the
immune system [11, 16, 17]. Viral infections can
affect the sperm's parameters, such as motility
or cunt. Furthermore, the quality of sperms
was affected in asymptomatic people without
infertility [16, 19]. Regarding the critical role of
viruses in the induction of infertility and the
importance of herpesviruses in this field, the
current study aimed to assess the prevalence of

HCMV in sperm samples of infertile men.
Materials and Methods

Patient selection and sample preparation

Patients enrolled in this cross-sectional study
were asymptomatic infertile men referred to the
infertility centers affiliated to Iran University of
Medical Sciences between 2017 and 2018.
This study was approved by the Ethical
Committee of Iran University of Medical
Sciences (IR.IUMS.REC.1396.30512). Moreover,
written consent was obtained from enrolled
patients. Semen specimens were collected in tubes
and stored in -20°C until further analysis.
According to the manufacturer, the DNA
fragmentation index (DFI) was performed by the
Sperm DNA Fragmentation Assay Kit (SDFA,
ACECR, Academic center for education, culture,
and research, Tehran, Iran)'s protocols. Other
parameters of sperm analysis include sperm
motility, count, and morphology, were
determined based on the World Health

Organization criteria [20].
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DNA extraction

According to the manufacturer's protocol,
DNA was extracted from samples using Tissue
Genomic DNA  Extraction  (Favorgene,
Taiwan) kit. The quantity of extracted DNA
was evaluated by the NanoDrop ND-1000®
spectrophotometry (Thermo Fisher Scientific
Inc., USA). Also, for approving the human
spermatozoid genome's isolation procedures in
samples, a conventional polymerase chain
reaction (PCR) assay was performed for the
beta-globin gene.

PCR for beta-globin gene

A conventional PCR assay was performed for
the beta-globin gene in the Bio-Rad
thermocycler (T100™ Thermal Cycler) with
the following thermal conditions: 10 min at
95°C as initial denaturation, then, 35 cycles of
1 min at 94°C, the 30 s at 55°C, 40 s at 72°C,
and one final extension step at 72°C for 10
min. For PCR product visualization, gel
electrophoresis in 1.5% agarose and ethidium
bromide staining were used. The reaction
mixture was as follows: 12.5 pl 2X Amplicon
Master Mix (Amplicon, Denmark), 25-50 ng
of template DNA, 1 ul of each primer (10
pmol/ul), and sterilized deionized water added
to round out to 25 i for each test.

Detection of HCMV

The presence of HCMV DNA was evaluated
using real-time PCR. The real-time PCR was
performed using specific primers and probes to
detect the HCMV- UL55 gene (Table 1). The
reaction mix contained 25-50 ng of template
DNA, 10 pmol/pl each primer, and 8 pl 2X

master mix (gPCR for Prob, Yekta Tajhiz
Azma, lIran) and distilled water added to
16 pl final volume. The real-time PCR
was performed in Rotor-Gene-Q 6000
thermocycler (Corbett, Australia) by 45 cycles
includes 30 s in 94°C and 30 s in 60°C.
Statistical analysis

Statistical analysis was performed by SPSS
version 22 (SPSS Inc., Chicago, IL, USA), and
Fisher's exact test and chi-square test were
used to assess the results. The p-values less
than 0.05 were considered statistically
significant in this study.

Results

The mean age of 82 males was 37.3 + 6.1
years. Assessment of sperm parameters
showed that the mean sperm count was 21.5 +
13 sperm in each milliliter. Also, the mean
sperm motility was 33.65+20.14%. The
morphology assessment of the sperms showed
normal morphology in 49.2% of the patients.
Furthermore, the mean DFI was 27.2 + 1.2,
and the DFI was poor in 26.8% of the enrolled
patients (Table 2). The result of PCR for the
beta-globin gene showed efficient isolation of
genomic DNA from semen samples (Figure 1).
The real-time PCR assay showed HCMV
infection in 8 (11%) patients (Fig. 2). The
results of the real-time PCR assay are
summarized in Table 3. The study results for
HCMYV and different sperm parameters could
not show significant association except in

sperm motility (p = 0.008).
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Table 1. The features of the primers and the probe used in this study

Target sequence Product size
Beta-globin gene Forward 3' TCAACCCTACAGTCACCCAT &' 501 bp
Reverse  3'CTAACAATTACGAACAGCAATGAG 5'
Forward 3' TGGGCGAGGACAACGAA L'
HCMV-UL55  Reverse 3' TGAGGCTGGGAAGCTGACAT 5' 66 bp

Probe 3'- 6- FAM- TCGGCAACCACCGCACTG &'

Table 2. The DNA fragmentation index results

Sperm chromatin dispersion  Chance of conception Number Frequency

DFI <15 Excellent 15 18.4
15-25 Good 32 39
26-30 Fair 13 15.8

DFI > 30 Poor 22 26.8

DFI= Fragmentation index

Table 3. HCMV real-time PCR and its association with other sperm parameters

CMV Mean age DFI Count Motility (%)
CMV positive 38754 221+1 278+105 50.1+19
CMV negative 37.1+6 278+16 20.7+131 315+19

P- value 0.446 0.291 0.124 0.008*

CMV= Cytomegalovirus

Fig. 1. Observation of PCR-products of beta-globin gene: Lane 1 is
DNA size marker, lane 2 is a positive control, lane 3 is a negative
control, and the other lanes are samples.
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Fig. 2. The result of real-time PCR for amplification and probe-based detection of HCMV-UL55
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Discussion

It has been indicated that 15-25% of couples
have faced infertility problems, and 20-50% of
all these infertility problems are related to males
[11, 18]. There are different reasons for
infertility, and the most prevalent condition
(35% of all cases) in males is due to varicocele.
Furthermore, endocrine diseases, anti-sperm
antibodies, chemotherapy, radiotherapy, and
STDs can affect males’ fertility. Also, 50% of
male infertility conditions are idiopathic [11-14].
Investigations suggested that sexually
transmitted pathogens can be preserved for long
durations in the male reproductive system and its
ducts [11, 17, 18]. Also, it has been suggested
that infertility in males can be due to
asymptomatic infections in the reproductive
system [8, 10, 11, 18]. The role of different
viruses in infertility has been investigated [19,
21, 22]. Furthermore, herpesviruses' role in
infertility was assessed in various studies [11, 19,
23, 24].

Monavari et al. measured the prevalence of
herpes simplex virus (HSV)-1 and HSV-2 in
semen samples of asymptomatic infertile men
using real-time PCR. According to their results,
HSV-1 and HSV-2 DNA were found in 16
(22.9%) and 10 (14.3%) of 70 semen samples,
respectively. They concluded that infection with
HSV is not associated with sperm motility and
morphological defects. Instead, it is related to
lower sperm count in the seminal fluid [24].

In another study, Behboudi et al. did not find any
association between the detection of Varicella-
zoster virus, HCMV, adeno-associated virus

(AAV), and human papillomaviruses (HPV),

DNA in semen samples and variations in semen
parameters related to fertility [21]. Moghimi et
al. conducted a case-control study to determine
the correlation between impairment of sperm
quality in infertile Iranian men and seminal high-
risk HPV infection [25]. According to their
results, high-risk HPV was detected in 11.4% of
infertile males, and all fertile men were HPV-
negative. They concluded that HPV infection
might be a risk factor for male infertility.
Kapranos et al. investigated the role of viruses in
infertility, and they reported that the prevalence
of viral infection in infertile men is 56% [26].
Also, they reported a prevalence of 7% HCMV
in specimens of infertile men. In Kapranos's
study, there was no statistically significant
difference between mean sperm count and
motility. Also, Chen et al. reported that viral
infection in infertile men with ages ranged from
21-49 years was 39% [18], while the prevalence
of HCMV in this study was 22%. However, in
Chen's study, the sperm parameters and infection
with viruses did not show a statistically
significant difference. In the study conducted by
Naumenko et al., the prevalence of HCMV was
reported as 5.2%, and they have investigated the
effects of HCMV and Epstein-Barr virus in
urogenital inflammation cases [17]. Furthermore,
Bezold et al. have shown a significant
association between sperm motility in men
ranged from 22-55 years old and infection with
sexually transmitted pathogens [19].

The current study results indicated that the mean
age of the infertile men was 37.3 £ 6.1 years,
and the real-time PCR assay showed HCMV
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infection in 8/82 (11%) of patients. Also,
assessment of HCMV and different sperm
parameters showed a significant association in
sperm motility (p=0.008). The mentioned studies
support the present study results, and the
differences between the results of these studies
and the present study can be justified by
considering different methods and sample sizes
used. Also, the effects of co-infections in this field
and its association with sperm parameters can be
significant [19]. Limitations of the current study
include the sample size and the lack of assessing

the other herpesviruses or more sperm parameters.
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