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Introduction: A large body of literature has revealed the association between vitamin D3-VDR complex
and obesity. The aim of the present study was to survey the rate of the VDR polymorphisms in obese women
and to determine whether there may be an association between VDR Bsml and Tru91I haplotypes and obesity
in Iranian Azeri Turkish women.

Material and methods: 65 Iranian Azeri Turkish women were enrolled in the study and PCR
amplification and direct sequencing of PCR products were used for genotypings.

Results: The findings of this study showed that VDR BsmlIG allele, VDR Bsml G/G genotype, VDR
Bsml A/A genotype, Tru9IA allele and Tru9I A/A genotype were more frequent in obese women compared
to controls. The frequency of VDR BsmIG/Tru9IA (GA), VDR BsmIG/Tru91G (GG), VDR BsmIA/Tru91G
(AG), and VDR BsmlA/Tru91A (AA) haplotypes were 19.74%, 42.11%, 38.16% and 0% in cases, and
11.11%, 40.74%, 42.59 and 5.56% in controls. Statistically significant differences were found between
cases and controls regarding the VDR AA haplotype (P=0.03).

Conclusions: Our findings demonstrated that the VDR AA haplotype frequency was significantly lower
in subjects with obesity compared with normal controls. This study shows that the VDR AA haplotype is
significantly associated with a decreased risk of obesity in the tested group. This report is the first of its kind

\in the West Azerbaijani population.
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INTRODUCTION verity of obesity. BMI is calculated via dividing

the weight in kilograms by the square of the
besity is known as unwarranted  height in meters. A person with a BMI of 30 or
fat amassing that exposes public  more is defined as obese (1). Globally, in 2015,
health to numerous risks (1). Ina  about 2.3 billion people (age 15+) and over 700
population, the body mass index  million adults (age 18+) were obese (2). World-
(BMI) is used to measure the se- yide, the prevalence of obesity increased con-
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siderably in the last decades from 4.2% in 1990
to 6.7% in 2010, and it is estimated to reach
9.1% in 2020 (3). In Iran, similarly to the other
countries, the prevalence of obesity has been in-
creasing (3). In 2013, the prevalence of over-
weight and obesity among people in Tehran
aged 20-84 was 34.1% (95% Cl 32.3-35.9) and
15.4% (95% CI 14.0-16.8), respectively (4). The
prevalence of overweight in urban population is
expected to be about 22% and 40% in 15-39
and 40-69 year olds, respectively. Relevant va-
lues in Iranian females seem to be higher (5). In
Tehran, Iran, 40% and 23.1% of the adult study
group were overweight (BMI, 25 to 29.9 kg/m?)
and obese (BMI = 30 kg/m?), respectively. Fre-
quency of overweight and obesity was 42.6%
versus 38.1%, and 14.4 versus 29.5% in males
versus females, respectively (6). This study shows
the impact of gender on increasing incidence
of obesity and overweight in Iranian popu-
lation (6).

Obesity is one of the most important health
problems leading to several diseases such as
diabetes  mellitus  (7), hypertension  (8),
hyperlipidemia (9), depression (10, 11), and death
(12). Obesity influences the long-term dialysis
(13) as well as the function and survival of renal
allograft following transplantation (14). In women,
obesity results in irregular menstrual cycles and
oligo-anovulation as well as infertility (15-17).
Obese women have poor reproductive outcomes
in assisted conceptions such as induction of
ovulation in polycystic ovarian syndrome, in vitro
fertilization (IVF), intracytoplasmic sperm in-
jection (ICSI), and oocyte donation cycles (18). In
men, obesity is associated with reduced levels of
testosterone and spermatogenesis and sub-
sequent infertility (18). The prevalence of obesity
is regularly increasing in the world because of
several factors such as lifestyle, diet behavior and
physical activity (19). Environmental and genetic
factors are the subject of studies in different
ethnic groups (20). Recent findings suggest that
vitamin D and vitamin D (1,25-dihydroxyvita-
min D3) receptor (VDR) polymorphisms play a
role in obesity via various mechanisms (21-24).

The aim of the present study was to survey
the rate of the VDR polymorphisms in obese
women and to determine whether there was an
association between the VDR Bsml and Tru9l al-
leles/genotypes/haplotypes and obesity in Irani-
an Azeri Turkish women.
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MATERIALS AND METHODS

his research project was a case-control study

and conducted at the Maternal and Child-
hood Obesity Research Center, Urmia University
of Medical Sciences, Urmia, Iran. The ethics com-
mittee of Urmia University of Medical Sciences
approved this research project prior to the initial
enrollment of any subject (irumsu.rec.1393.47).
After a full clarification of this investigation, every
individual was informed about the contents and
goals of the research project. Individuals who
signed the written informed consent were en-
rolled in investigation. Sixty five Iranian Azeri
Turkish women were enrolled in the study; 38 of
them were obese and 27 non-obese (control
group). All subjects were genetically unrelated
and matched for ethnicity, geographical area and
age in case and control groups. All subjects were
examined in Motahari Teaching Hospital (Urmia,
Iran), which is an obstetrics and gynecology refer-
ral center. Medical history, physical tests, and cli-
nical evaluations were performed by the same
specialist for all individuals. Diagnosis of obesity
was based on the finding of the criteria as pro-
posed by Pi-Sunyer (2000) (25). Participants with
a history of any known disorders including obesity
after pregnancy, endocrine abnormalities (such as
Cushing syndrome, hypothyroidism, hyperthy-
roidism, parathyroid disease, etc), and chronic
kidney disease were excluded from the study as
well as those who were taking vitamin D3 or drugs
which are known to affect calcium metabolism
and lipid profile (25). The salting out method was
used to extract genomic DNA from 3-4 mL whole
blood collected with EDTA (26).

PCR and sequencing

Optimized primer pairs of 5-ggcaacctgaaggga-
gacgta-3" and 5-ctctttggacctcatcaccgac-3" were used
for PCR amplification and direct sequencing of PCR
products regarding VDR SNPs rs1544410(A/G)
(Bsml) and rs757343 (G/A)(Tru9l) (27). PCR reac-
tions were carried out in 50 plL solution including
50 ng of DNA, 1x reaction buffer 5 pmol of each
primer, 200 umol of each dNTPs, 0.3 unit of Taq
DNA polymerase, and 1.5 mmol MgCl2. PCR pro-
gram was 93°C for 45 s, 66°C for 30's, and 72°C for
45 s (35 cycles) (27). PCR products were evaluated
by electrophoresis on 2% agarose gel stained with
CinnaGen DNA safe Stain (CinnaGen Co. Tehran,
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48(63.16)
A 28(36.84)
151544410 GG 14(36.84)
GA 18(47.37)
AA 6(15.79)
© 60(78.95)
15757343 A 16(21.05)
GG 25(65.79)
GA 10(26.32)
AA 3(7.89)
rs1544410/ GA 15(19.74)
15757343 GG 32(42.11)
AG 29(38.16)
AA 0(0)

29(53.7) 1.478(0.727-3.004) 0.279
25(46.3) 0.677(0.333-1.376) 0.279
5(18.52) 2.567(0.794-8.3) 0.109
19(70.37) 0.379(0.134-1.075) 0.064
3(11.11) 1.5(0.34-6.613) 0.590
45(83.33) 0.75(0.304-1.851) 0.531
9(16.67) 1.333(0.54-3.291) 0531
18(66.67) 0.962(0.339-2.731) 0.941
9(33.33) 0.714(0.243-2.099) 0.539
0(0) - 0.134
6(11.11) 1.967(0.71-5.453) 0.187
22(40.74) 1.058(0.521-2.149) 0.876
23(42.59) 0.832(0.409-1.693) 0.611
3(5.56) - 0.037

TABLE 1. Markers, alleles, genotypes and haplotypes in studied groups and analysis of the VDR

polymorphisms data
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Iran). Presence or absence of a 461(bp) fragment
was monitored by UV transilluminator. Subse-
quently, direct sequencing of the PCR products
was carried out in an ABI 730XL DNA analyzer (Ap-
plied Biosystems). Chromas Lite version 2.1.1 (2012)
was used for chromatogram visualization of se-
quenced DNA fragments (Chromas Lite version 2.1
(2012), Technelysium Pty Ltd, South Brisbane,
Queensland, Australia). VDR SNPs rs1544410 (A/G)
(Bsml) and rs757343 (G/A)(Tru9) alleles, genotypes,
and haplotypes were found regarding Bsml and
Tru9l sites on chromatograms.

Statistical analysis

Descriptive statistics were used to report the
frequency of the VDR polymorphisms. P value,
odds ratio (OR), and 95% confidence interval (Cl)
have been computed for detection of statistically
significant differences between cases and con-
trols regarding the frequencies in studied mar-
kers. The frequencies of our data were compared
using the chi-square test or the Fisher’s exact test

FIGURE 1. Schematic representation of
chromatography and the VDR SNP rs1544410 (G/A)
(BsmlI) polymorphisms that is located in the intron 8
at position 10,583,292 of the chromosome 12q12-q14
in a sample. Black color arrow represents the VDR
Bsml (rs1544410) G allele and green color arrow
represents the VDR Bsml (rs1544410) A allele in
suspected DNA locus. The VDR SNP rs1544410
(A/G)(BsmlI) genotypes: a: g/g; b: g/a; c: a/a.
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in the case and control groups. A p-value <0.05
was considered as statistically significant diffe-
rence between tested groups.

RESULTS

he investigation was performed on 38 obese

women (mean age: 31.5+1.9) and 27 healthy
controls (mean age: 28.2+5.2). Our cases were
obese women (Grade |) (BMI >30 kg/m?). Signifi-
cant difference was found between cases and
controls regarding the BMI (kg/m?) (p<0.05). VDR
SNPs rs1544410 (A/G) (Bsml) and rs757343 (G/A)
(Tru9l) were detected for all subjects. The findings
of this study are shown in Table 1 and Figures 1-3.
Allele/genotype/haplotype association with obesi-
ty was examined by verifying the distribution of
VDR allele/genotype/haplotype in obese vs. con-
trols. In obese women, results showed that the
VDR Bsml (rs1544410) G allele, VDR Bsml
(rs1544410) G/G  genotype, VDR  Bsml
(rs1544410) A/A genotype, Tru9l (rs757343) A al-
lele and Tru9l (rs757343) A/A genotype were
more frequent compared with controls. But the
differences between cases and controls were not
significant (P value >0.05). The distribution of
VDR haplotypes in obese vs. controls were deter-
mined. Results indicated that the frequency of
VDR Bsml (rs1544410) G/ Tru9l (rs757343) A
(CA), VDR Bsml (rs1544410) G/ Tru9l (rs757343)
G (GQ), VDR Bsml (rs1544410) A/Tru9l (rs757343)
G (AG), and VDR Bsml (rs1544410) A/Tru9l
(rs757343) A (AA) haplotypes were 19.74%,
42.11%, 38.16% and 0% in cases and 11.11%,
40.74%, 42.59, and 5.56% in controls respective-
ly. Statistically significant differences were found
between cases and controls, regarding VDR Bsml
(rs1544410) A/Tru9l (rs757343) A (AA) haplotype
(P value = 0.03) and maybe suggesting a “protec-
tive” role. The presence of the “protective” VDR
AA haplotype was associated with a reduced risk
of obesity in our cases.

DISCUSSION

besity affects adults and children (28), and

gene-lifestyle interactions have an impor-
tant role in adiposity (28). It has been demon-
strated that more than 40 genetic variants had
been associated with obesity (28), and one of
these genetic variants was VDR (24). The VDR
gene spans more than 100 kb (chromosome
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FIGURE 2. Schematic representation of the VDR SNP rs757343 (G/A)
(Tru9l) polymorphisms that are located in the intron 8 at position

10,583,292 of the chromosome 12q12-q14 in a sample. Black color arrow

represents the VDR Tru91 (rs757343) G allele and green color arrow
represents the VDR Tru9l (rs757343) A allele in suspected DNA locus.
The VDR SNP rs757343 (G/A)(Tru9l) genotypes: a: g/g ; b: g/a; c: a/a.

12q13.11) and its promoter region generates nu-
merous tissue-specific transcripts (29). The VDR
gene contains 11 exons and encodes the nuclear
hormone receptor for vitamin D3 (29). Vitamin
D3 as a neurosteroid mediates its role through
the VDR (30). The VDR gene has numerous
SNPs in the vicinity of the 3" un-translated region
that are recognized by related restriction endo-
nuclease (Taq1, Bsm1 and Apal) (30). Several
investigations have studied the association be-
tween the vitamin D3-VDR complex and human
diseases (30, 31). VDR gene polymorphisms
(VDR SNPs 15731236 (G) (Taql) and rs1544410
(T) (Bsm-1) minor allele polymorphisms are asso-
ciated with obesity (31). We studied the associa-
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FIGURE 3. Schematic representation of the VDR haplotypes in our
tested groups. a) BsmlI (rs1544410) G/ Tru9I (rs757343) G (GG) and
VDR Bsml (rs1544410) A/ Tru9I (rs757343) A (AA) haplotypes; b) Bsml
(rs1544410) G/ Tru9l (rs757343) A (GA) haplotype;

¢) Bsml (rs1544410) A/ Tru9l (rs757343) G (AG) haplotype.

tions of the two VDR SNPs rs1544410 (A/G)
(Bsml) and rs757343 (A/C)(Tru9l) with obesity
among Iranian Azeri Turkish women. Conse-
quently, the goal of this study was to observe the
rate of the VDR Bsml (rs1544410) G and A al-
leles, VDR Bsml (rs1544410) G/G, A/G and A/A
genotypes, Tru9l (rs757343) G and A alleles,
Tru9l (rs757343) G/G, A/G and A/A genotypes as
well as the “GA”, “GG”, “AG”, “AA” haplotypes
of the VDR gene in obese women regarding
Bsml and Tru9l sites.

Our results showed that the frequency of “GA”,
“GGC”", “AG”", “AA” haplotypes were 19.74%,
42.11%, 38.16% and 0% in cases, and 11.11%,
40.74%, 42.59 and 5.56% in controls, respectively.
No statistically significant differences were found
between cases and controls, but the only excep-
tion was VDR (AA) haplotype (P value =0.03).
The “protective” VDR AA haplotype is thus asso-
ciated with reduced risk of obesity in our cases.
Notably, the VDR GA haplotype had an increased
rate in obese women [OR (95% Cl) = 1.967 (0.71-
5.453)]. New studies address the potential role of

Maedica

VDR and VDR allelic variation in the mechanism
of glucose homeostasis (32, 33). Studies in mice
showed that lacking a functional VDR leads to dis-
traction of the VDR signaling pathway and is as-
sociated with a prominent destruction in oral glu-
cose tolerance and impaired insulin secretory
capacity as well as reduced level of pancreatic
insulin mMRNA (32). The presence of the GG (bb)
genotype of the Bsml SNP is responsible for a dif-
ference of approximately 9 kg of body weight and
an increase in the incidence of obesity as com-
pared to the other genotypes (33). Associations of
VDR genotypes with body size were found in
some studies (19). The mechanisms of this associa-
tion remain unexplained. VDR is expressed in
pre-adipocytes and may play an important role in
adipocyte differentiation (34). It has been demon-
strated that 25-dihydroxyvitamin D3 inhibits un-
coupling protein 2 expression in human adi-
pocytes (35) and adipose differentiation of
pre-adipocytes (36), and stimulates the terminal
adipose differentiation (37) and secretion of lipo-
protein lipase in cultured adipocytes (38). There is
an inverse association between BMI and serum
levels of 25-hydroxyvitamin D (39). These data in-
dicate that the VDR alleles are correlated to diffe-
rent levels of circulating vitamin D.

CONCLUSION

n summary, we evaluated the effect of VDR

polymorphisms on the risk of obesity using a
small sample size of obese and normal controls.
Our analysis demonstrated that the VDR AA
haplotype frequency of rs1544410 (A) and
rs757343 (A) was significantly lower in obese
subjects compared with normal controls. This
study shows that the VDR AA haplotype is sig-
nificantly associated with decreased risk of obe-
sity in Iranian Azeri Turkish women; this effect
may result from the associations of VDR alleles
with body mass, and obesity may be related to
allelic inflection of insulin production. Our fin-
dings may reveal evidence for a genetic role in
the pathogenesis of obesity. 4
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