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ABSTRACT
¢ [XE Chemokine receptor type 5 is recognized as the main co-receptor in HIV infection. Many studies
Received: 15 Jun 2022 have shown that the deletion of 32-base pairs (bp) of both alleles of CCR5 leads to the reduction or
Accepted: 25 Jul 2022 elimination of the expression of this gene in immune cells and the natural resistance to HIV infection.
Available Online:010ct2022 This study aims to determine the frequency of delta 32 mutations in healthy people, referring to the

health center of Gonabad City, Iran, to focus on finding new treatment methods for the treatment of HIV.
In this descriptive cross-sectional study, after obtaining ethical approval and in-
formed consent, blood samples were collected from 293 healthy people along with ethylenediaminetet-
raacetic acid anticoagulant. Genomic DNA extraction was carried out by the kit, and the investigation of
delta 32 (432) mutation of the CCR5 gene was investigated via the polymerase chain reaction method.

[FIEIEE Our results showed that out of 293 people who referred to the health center, 269 people (91.8%)

Key words: © had a healthy gene without mutation (188 bp), 15 people (5.1%) had heterozygous mutations (188 bp and
AIDS, Chemokinere-  : 156 bp), and 9 people (3.07%) had a homozygous mutation on both alleles of CCR5 (156 bp).

ceptor type 5 (CCR5), : [Tl Based on the results, the homozygous mutation rate of Gonabad Region, Iran, in the studied
Delta 32 (432), ' community is higher compared to similar studies, and more epidemiological and molecular studies are
Gonabad, HIV © needed for better conclusions.
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Introduction

hemokines play an important role in the

development and homeostasis of the im-

mune system because of their ability to

stimulate the migration of cells, espe-

cially leukocytes. Meanwhile, they are
involved in all protective or destructive immune and
inflammatory reactions. However, chemokine-driven
white blood cell migration also contributes to diseases
with immune or inflammatory components, including
autoimmunity, allergies, chronic inflammatory diseas-
es, cancer, and many others [1].

Chemokine receptor type 5 (CCRY5) is a heptameric che-
moreceptor of the G-coupled protein family. This receptor
is created in inflammatory conditions and plays an impor-
tant role in attracting leukocytes involved in the body’s
defense system [2].

HIV infection as an important social problem endan-
gers the health of society. Despite the extensive efforts
and plans of the World Health Organization (WHO), the
high spread of the human immunodeficiency virus (HIV)
disease has always caused economic, social, and health
losses [3].

HIV uses different chemical receptors to enter the cell,
including CCR5 and CXCR4 [3]. CCR5 is the most im-
portant common receptor in the early stages of infection,
and most people infected with this virus have been infect-
ed only in this way [4, 5]. Also, the transmission of this
virus from one person to another is almost exclusively
limited to this receptor [3].

Genetic studies demonstrate that this gene contains 4
exons on chromosome number 3 [6], but only exon 4 can
be expressed. Some individuals have a genetic mutation
of 32 base pairs (bp) (A32) in the gene exon of this recep-
tor [3]. People with the A32 mutations do not express the
CCRS5 molecule on the surface of their cells, or they ex-
press this molecule’s non-functional and incomplete form.
Accordingly, considering the importance of the CCRS
receptor in creating appropriate chemotaxis of immune
cells and also its role in the infection of T lymphocytes
and macrophages with HIV, A32 mutations in the gene
of this molecule can change the function in immune cells
and also relative resistance to HIV [7]. The frequency of
this mutation is different in various geographical regions
and ethnicities [6]; therefore, it is important to study this
molecule from an epidemiological point of view. The role

Internal Medicine Today

of CCR) in the disease is different depending on specific
factors, such as the pattern of the disease, the geography
of the samples, and the studied blood group [8].

According to the conducted research, the lack of CCRS
in people is not felt because of the compensation by other
chemical receptors and their ligands, and people can grow
normally [9]. When a person is homozygous for the CCRS-
A32 mutation, as no receptor is expressed on the surface of
the cells, it is resistant to HIV, and when a person is heterozy-
gous, a small number of receptors are expressed on the sur-
face of the cell, which reduces the progression of the disease
[10] or causes a delay in contracting HIV [11].

Successful applications of ligand-based models and re-
cent insights into HIV mechanisms have initiated a new
strategy aimed at preventing viral adhesion and spread.
A promising approach is based on the use of agents that
can stop the interaction of viral proteins with the host cell
membrane receptor CD4, CCR5, and CXCR4 receptors.
The CCRS receptor may also be effective in the develop-
ment of many other diseases, including cancers, hepati-
tis, influenza, and autoimmune diseases, such as multiple
sclerosis and rheumatoid arthritis [3, 8, 12-14].

Considering the importance of A32 mutations in creat-
ing resistance to various diseases, especially HIV infec-
tion, this study aims to investigate the prevalence of this
mutation in people referring to Gonabad Health Center in
Iran, given the existing conditions.

Materials and Methods

In this descriptive cross-sectional research, the study
population was healthy individuals from Gonabad City,
Iran, who passed the following inclusion criteria: being
over 18 years old and not suffering from diseases, such
as diabetes, hepatitis, autoimmune diseases, and so on.
Using the purposive sampling method, 293 people were
included in the study. Sampling is done with the coordina-
tion of the Health Vice-Chancellor of Gonabad Univer-
sity of Medical Sciences from the visitors to the health
center after fully explaining the plan and the importance
of the issue and obtaining written consent after entering
the study along with after performing a rapid test (ABON
kit) based on immunochromatography technology. An
amount of 5 mL of venous blood in ethylenediaminetet-
raacetic acid anticoagulant samples was taken from indi-
viduals and the samples were transferred to the immunol-
ogy laboratory of paramedical faculty in cold conditions.
DNA extraction was done via the column method (Car-
mania Parsgene Company kit) and was sterile. SubSubse-
quently, the mutation with the molecular
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Polymerase chain reaction (PRC) method was investi
gated using the kit by Carmania Parsgene Company. The
results were analyzed after running the PCR product of
the samples on a 3% agarose gel and observing the pres-
ence or absence of the band related to DNA.

The collected data were entered into the SPSS software,
version 22, and after ensuring the correctness of the data
entry, qualitative variables were described with frequency
distribution tables (frequency and frequency percentage)
while quantitative data were expressed with Mean+SD.

The chi-square test was used to compare the frequency
of observations in the levels of qualitative variables. In
this study, we considered the significant level of 0.05.

Results

The present study was conducted to investigate the fre-
quency of A32 mutations related to the CCRS chemokine
receptor in patients of Gonabad Health Center (Iran) and
its relationship with demographic characteristics and
some diseases from 2017 to 2018. In this study, the data of
293 people were analyzed. The mean age of the subjects
was 53.22+10. 84 years. A total of 65(23.2%) women and
225(76.8%) men participated in the study.

As shown, among 293 people who were referred to the
Gene Health Center, 269(91.8%) were 3 healthy states
188 bp), 15(1.5%) heterozygous (188 bp and 156 bp), and
9(1.3%) were homozygous (156 bp), respectively (Table 1).

According to Table 2, the chi-square test results showed
no significant relationship between the gene variable and
demographic variables (smoking, alcohol consumption,
gender, and diseases (diabetes, cancer, and hepatitis).
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Discussion

According to the statistics of WHO at the end of 2018,
about 37. 9 million people worldwide were infected with
HIV. Iranians are considered a mixed Caucasian popula-
tion with several reasons for their wide genetic diversity
[12]. On the other hand, according to previous studies in
Iran, considering the geographical conditions and differ-
ent ethnicities, A32 mutation has a different prevalence.

Considering the importance of this receptor in the treat-
ment and prevention of HIV, the present study was con-
ducted to investigate the frequency of mutations related to
the CCRS5 chemokine receptor in the patients of Gonabad
Health Center in 2017 and 2018.

The results showed that out of 293 people who referred
to the health center, 269 people (91.8%) had a healthy
gene without mutation (188 bp), 15 people (5.1%) had
heterozygous mutations (188 bp and 156 bp), and 9 peo-
ple (1.3%) had a homozygous mutation on both alleles of
CCR5 (156 bp).

In contrast to our research, the study conducted by Es-
mailzadeh et al. on 200 healthy people in Zanjan City,
Iran showed that only 1 person (0.5%) was homozygous
for this mutation [ 13]. In our study, heterozygous subjects
were 1.5%, while in the study conducted by Omrani et al.
on 190 healthy individuals in Urmia City, Iran, the fre-
quency of A32 heterozygous mutations was 2.1% [14].

Contrary to our study, the A32 heterozygous mutation
in Northern Europe is related to the Caucasian population
with 16% heterozygous and 1% homozygous, and it is
15% to 16% in Finland, Sweden, Iceland, and Northern
Russia [15, 16]. This frequency decreases from 10% in
central and western European countries to 4% to 6% in
Southern Europe (Greece and Portugal) [15, 17]. Hetero-
zygous mutation in Southern Europe is almost similar to
our study (1.5%).

Table 1. Examination of gene expression status in Gonabad health centers

Gene Status No. (%)
Three 3 healthy states (188 basis pairs) 269(91.8)
Heterozygous (188 basis pairs and 156 basis pairs) 15(5.1)
Homozygous (156 basis pairs) 9(3.1)
Total 293(100)
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Table 2. Examining the relationship between demographic variables and gene status

No. (%)
Variables P
Three Healthy Heterozygous Homozygous Total
States (188 bp) (188 bp and 156 bp) (156 bp)
Yes 40(15.2) 3(20) 2(22.2) 45(15.70)
Smoker 0.761
No 223(84.8) 12(80) 7(78.8) 224(84.3)
Yes 3(1.1) 1.00(6.7) 0(0) 4(1.4)
Alcoholic drinks 0.194
No 260(98.9) 14(93.3) 9(100) 283(98.6)
Man 206(75.9) 11(73.3) 7(78.8) 224(76.7)
Gender 0.949
Woman 62(23.1) 4(26.7) 2(22.2) 68(23.3)
Diseases Yes 15(100) 0(0) 0(0) 15(5.1)
(diabetes, cancer, andhepatitis) B28)
’ ’ No 254(94.4) 14(100) 9(100) 277(94.9)

Bp: Basis pairs. “Chi-square test.

The study conducted in Russia on 300 healthy people
showed that in terms of A32 mutations, 79 people (18. 33%)
were heterozygous and 7 people (67.1%) were homozygous
[18]. The heterozygous mutation was 3 times compared to
our study, but the homozygous mutation was less than our
study.

The study conducted by Gharagozloo et al. on 395
healthy individuals in Fars Province, Iran showed that 97.
2% of the individuals were healthy, 2.8% were hetero-
zygous, and no homozygous individuals were identified
with A32 mutations [12].

The study of Govorovskaya et al. aimed to investigate the
frequency of CCR5-A32 mutation in Russian, Tatar, and
Bashkir populations of Chelyabinsk Province, Russia, 7
homozygous and 79 heterozygous individuals were identi-
fied [18]. In a cross-sectional study by Badie et al., among
200 people with HIV who were referred to Imam Khomeini
Hospital in Tehran City, Iran, and their disease was con-
firmed, 194 patients were randomly included in the study,
of which only 8 were heterozygous for CCR5-A32 and no
homozygotes were detected [ 19]. Unlike the present study, a
cross-sectional study in the UAE and Tunisia conducted by
Al-Jaberi et al. showed that this mutation was rare, so no ho-
mozygous was found in the studied population, and among
the Emirati people, only 1 person and among Tunisian mere-
ly 4 heterozygotes were identified [6]. A meta-analysis study
published in Denmark by Prahalad et al. acknowledged
that these results strongly suggest that the CCR5-A32 allele
protects Europeans against the disease, and individuals ho-
mozygous for this mutation have a greater protective effect
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compared to the heterozygous [20]. As shown in the above
studies, the prevalence of this mutation can be different in
different geographical areas and ethnicities.

In contrast to our study, Ruiz-mateos et al. confirmed
and extended the role of CCR5-A32 as a predictive factor
for survival in HIV infection as well as prolongation of
survival in people who received a combination of antiret-
roviral therapy; however, no homozygous mutation was

found in this study [21].

The results of a cross-sectional study conducted by Hey-
darifard et al. show that the A32 mutation in heterozygous
individuals does not affect their susceptibility to HIV in-
fection [22].

In a review study, Zare Bidaki et al. showed that based
on the available data, it is possible that the CCR5-A32
mutation is not common in the normal population of Ira-
nians [23].

According to the results of the above-mentioned stud-
ies, the effectiveness of the CCR5-A32 mutation against
various diseases, especially HIV, is not aligned with the
present study, and it can probably be due to different geo-
graphical regions or different ethnicities, or even the dif-
ference in the number of study samples.

The results obtained from the present study do not show
any significant relationship between the gene variable and
the demographic variables (smoking, alcohol consumption,
gender, and diseases such as diabetes, cancer, and hepatitis).
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Also, there is no relationship between the gene variable and
the variables of age, height, and weight and these results are
in line with some of the studies mentioned above.

Conclusion

The results of the study show that the rate of homozy-
gous mutation in the Gonabad Region, Iran, in the studied
population is higher than in similar studies, and more epi-
demiological and molecular studies are needed for better
conclusions. According to the results of the present study,
the importance of this mutation in the CCR5 receptor in
blood donors who are homozygous in this regard, and
these people can be candidates for participating in stem
cell-based experiments to create a therapeutic window or
even as a method to prevent people from contracting HIV.
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