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ABSTRACT

Background: It is suggested that polymorphisms in the Vitamin D receptors gene (rs1544410 Bsml) may
affect blood pressure in Iragi patients with essential hypertension (EH). Essential hypertension accounts
for 95% of all cases of hypertension. EH seems to be considerably affected by genetic factors and
environmental factors.

Aim: To understand how vitamin D receptor gene polymorphism (VDR rs1544410 Bsml) affects blood
pressure in Iragi patients with essential hypertension in Al Diwaniya province.

Materials and Methods: This is a single-center observational cross-sectional descriptive study of 90
patients with essential hypertension. PCR-TETRA ARM technique was used, and blood samples were
genotyped and examined for the polymorphisms Bsml (rs15444410) genes.

Results: The most frequent allele was C (95,53%) while the most frequent genotype was TC (57, 63%).
There was no statistical difference between the actual and expected frequency distribution, according to
Hardy-Weinberg equilibrium. The effect of VDR polymorphism rs1544410 on blood pressure indicates (the
mean systolic blood pressure in homozygous TT, heterozygous TC, and homozygous CC carrier patients
was 147, 151, and 147 respectively p=0.4. On the other hand, mean diastolic blood pressure in homozygous
TT, heterozygous TC, and homozygous CC carrier patients was 87, 90, and 88 respectively p=0.3) there was
no statistically significant effect on systolic and diastolic blood pressure.

Conclusion: Our study revealed that Vit D receptor gene polymorphism rs1544410 was not related to Vit D
level, there was no statistically significant effect of rs1544410 on systolic and diastolic blood pressure.
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INTRODUCTION

ypertension is one of the most significant risk

factors for dementia, chronic renal disease,
ischemic heart disease, stroke, and other CVDs.
High blood pressure is the leading avoidable cause
of CVD death and disease burden in most
locations and all over the world . HTN affects up
to 40% of Iraqgi persons over the age of 25, with
women having a higher prevalence %, It is common
to state that essential hypertension is idiopathic,
although this is only partially true because little is
known about genetic variations, genes that are
overexpressed or under-expressed, and the
intermediary phenotypes that these genes regulate
to produce BP . The 8th report of the Joint
National Committee on Prevention, Detection,
Evaluation, and Treatment of High Blood Pressure
(JNC 8) categorized blood pressure values as
shown in the Table.1 *.

Table 1 Classification of blood pressure.

Category systolic diastolic

Normal <120 and <80

Pre-hypertension | 120-139 or 80-90

Stage 1

: 140-159 or 90-99
hypertension

Stage 2

h . >160 or 2100
ypertension

According to the Iraqgi Ministry of Health, 30% of
Iragis have high blood pressure in 2019 °,
According to a survey, 35.6% of people in Iraq had
excessive blood pressure. Only 7.9% of people
were on medication and under control, with women
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benefiting more than males (9.3% female, 6.6%
male) ® Cardiovascular disease alone is thought to
be responsible for 27% of all fatalities, according to
the Iraqi Ministry of Health's 2019 study °. The
most recent WHO statistics, which were published
in 2020, showed that hypertension was
responsible for 2,451 fatalities in Iraq. Many risk
factors can have an impact on cardiac output and
peripheral resistance, which include: genetics,
overactive sympathetic nervous system, renal
factors, vascular factors, hormonal factors, obesity,
obstructive sleep apnea, and environmental factors
and Vitamin D deficiency. A 25-hydroxyvitamin D
(25 [OH] D) level below 30 ng/ml, indicates vitamin
D deficiency, which has been linked to an
increased risk of hypertension. Vitamin D may
change calcium concentrations in vascular smooth
muscle cells, which may have an impact on
vascular tone. As intracellular  calcium
accumulates, renin secretion is inhibited in
juxtaglomerular cells. Both vitamin D and RAS,
which regulate calcium and salt, may be related to
the emergence of hypertension ‘. 1,25(0H)2D3, is
a hormone that negatively regulates endocrine
function and suppresses the expression of the
renin messenger RNA (mRNA) in the RAAS.
Vitamin D's biological effects are mediated by its
ability for binding to VDR, where SNPs can alter
arterial blood pressure and hasten the
development of hypertension. The findings of the
studies support the hypothesis that VDR Bsm |
polymorphisms may be associated  with
susceptibility to essential hypertension ® 1s1544410
was chosen among many VDR gene SNPs
because it was more frequent in the samples of
this study and blood pressure can be influenced by
this SNP. The goal of the current investigation was
to understand how vitamin D receptor gene
polymorphism (VDR rs1544410 Bsml) affects
blood pressure in Iragi patients with essential
hypertension in Al Diwaniya province.
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MATERIAL AND METHODS

Subjects

In this study, 90 persons (20-70 years old, 50
men, and 40 women) were enrolled. This is a
single-center observational cross-sectional
descriptive study for hypertension patients of Iraqi
nationality who have been diagnosed using the
Eighth Report of the Joint National Committee on
the Prevention, Detection, Evaluation, and
Treatment of High Blood Pressure.

All candidate patients were evaluated and
diagnosed by a cardiologist or other professional
caregiver. The study, which lasted from July 2022
to July 2023, was carried out at the Al-Diwaniyah
Teaching Hospital and the Department of
Pharmacology and Therapeutics, College of
Medicine, University of Al-Qadisiya, Irag. The
laboratory work was done in Al-Qadisiya
University's Department of Pharmacology and
Therapeutics in the province of Diwaniyah.

Table 2 The PCR primers with their sequence, amplico
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Genotyping

DNA Extraction

Genomic DNA from blood samples was extracted
by using a DNA isolation kit (Frozen Blood)
Geneaid, USA.

PCR — TETRA ARM Technique
PCR-TETRA ARM technique was used, and blood
samples were genotyped and examined for the
polymorphisms of the Bsm | (rs1544410).
Genotyping was performed using the following
primers sequences; (table 2, figure 1 and 2)

n size, and annealing temperature.

Primer Sequence Amplicon Annealing
Inner forward 10
GCAGAGCCTGAGTATTGGGAAGGC 24
Inner reverse 10 C allele: 161 bp.
VDR GGGCCACAGACAGGCCTTCA 20 T allele: 230 bp.
rs1544410 65°C
(Bsml) Outer forward 10 Two outer
TCCTCTTCGGCCTTTTCTCCCTCT 24 primers 347 bp.
Outer reverse 10
AGAGCCCCTGTGGTGTGTGGAC 22

PCR Product Analysis

The PCR products were analyzed by agarose gel electrophoresis using a UV transilluminator, the PCR

products were seen

— - e e . --—-------‘-‘-------

Figure 1 Image of electrophoresis of Agarose gel that demonstrates the analysis of PCR product of Bsm |

(rs1544410) gene from othe

148

r blood samples of patients.
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Figure 2 Image of agarose gel electrophoresis that demonstrates the analysis of PCR product of Bsml
(rs1544410) gene from blood samples of other patients.

RESULTS

Alleles and Genotype Frequency of VDR gene rs1544410

The most frequent allele was C (95,53%) while the most frequent genotype was TC ( 57, 63%). There was
no statistical difference between the actual and expected frequency distribution, according to Hardy-

Weinberg equilibrium (P>0.05)

Table 3 The genotype and freg

(Table 3).

uency of VDR alleles in each patient included in this investigation.

Actual Expected by Hardy-Weinberg law
Genotype P value
Number Frequency Number Frequency
ccC 14 0.16 20 0.22
TC 57 0.63 45 0.5 0.19 (NS)
T 19 0.21 25 0.28
VDR Total 90 1 90 1
rs1544410 Allel
T 85 0.47 NA NA
c 95 0.53 NA NA
Total 180 1

Effect of VDR Polymorphism

rs1544410 on Vit D Level

As shown in Table 4, the mean plasma level of Vit.D was higher in homozygous TT carriers (7.7), and lower
in heterozygous TC carriers (5.8). There was no statically significant relationship in the plasma level of Vit.D
between TT carriers and CC carrier P value was >0.05 (Figure 3).

Table 4 The effect of VDR polymorphism rs1544410 on Vit.D level.

gigg&lffo Numbers Mean vit D level S.E P value
TT 14 7.7 2.7

TC 57 5.8 0.49 0.5 (NS)
CcC 19 7.2 2.18
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Figure 3 Effect of VDR polymorphism rs1544410 on vit D level.

Effect of VDR Polymorphism rs1544410 on
Blood Pressure

As shown in Table 5, the mean systolic blood
pressure in homozygous TT, heterozygous TC,
and homozygous CC carrier patients was 147,
151, and 147 respectively. On the other hand,
mean diastolic blood pressure in homozygous TT,
heterozygous TC, and homozygous CC carrier
patients was 87, 90, and 88 respectively there was
no statistically significant effect of rs1544410 on
systolic and diastolic blood pressure.

Table 5 shows the effect of VDR polymorphism
rs1544410 on blood pressure.

Genotype Sy;ﬁ,jhc SE P | Diastolic SE P
rs1544410 value|BP mean value
means
TT 147 3.5 87 2.2
0.4 0.3
TC 151 1.9 (NS) 90 0.9 (NS)
CcC 147 3.7 88 1.2
DISCUSSION

The hormone 1,25(0H)2D3 elicits genomic and
nongenomic responses, the biological spectrum of
1,25(0OH)2D includes regulation of gene
expression in particular organs, which is controlled
by the nuclear receptor of vitamin D (a DNA
binding protein) that directly engages regulatory
sequences close to the target genes 19 Bp and
incident HT are negatively correlated with vitamin
D levels. Studies on animals and human species
have revealed that a 1,25(0OH)2D3 deficiency may
increase RAAS activity both systemically and in the
kidney, which may explain why HT develops in
people with lower levels of the vitamin in these
individuals. An elevated plasma level of renin in
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the presence of low 1,25-dihydroxyvitaminD3 may
increase sympathetic activity and intraglomerular
pressure, increasing the risk of EH, decreasin

GFR, and consequent cardiovascular injury "',
VDR Bsm | is a nucleotide substitution from A to G
in intron 8 that affects transcript stability. It is in
linkage disequilibrium with other polymorphisms,
and its association with certain diseases is most
likely due to this phenomenon. The findings of the
studies support the hypothesis that VDR Bsm |
polymorphisms may be associated with
susceptibility to essential hypertension ® The aim
of the study was to understand how vitamin D
receptor gene polymorphism (VDR rs1544410
Bsml) affects blood pressure in Iraqi patients with
essential hypertension in Al Diwaniya province. In
our cross-sectional study that did not need a
control group, it was found that the most frequent
allele was C (53%). The patients had a higher
frequency of TC genotypes (63%). While T allele
frequency was (47%) and CC genotype frequency
was (16%) (p = 0.19). there was no statistically
significant effect of rs1544410 on systolic blood
pressure (p=0.4) and diastolic blood pressure
(p=0.3). This may be either because of the small
size of the samples in this study or a potent
indication of the absence of association between
this variant and EH in the Iragi population. There is
no clear explanation for why the rs1544410
variation is linked to hypertension. There have
been numerous studies looking at correlations
between the rs1544410 variant and EH. However,
the findings have been controversial and
inconclusive. No consistent studies could be found
but a meta-analysis study inconsistently showed
that the risk of hypertension was correlated with
the VDR rs1544410 (Bsml) variant 3 In contrast to
healthy controls, hypertension patients had a lower
prevalence of the VDR Bsml CC genotype. Those
who had the VDR Bsml CC genotype were less
likely to develop hypertension than those who had
the TC or TT genotype (p=0.005). In the meantime,
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the case group's C allele frequency was more than
the control group's (p = 0.04).

In an inconsistent Spanish Transversal study on a
healthy population showed that males with the TT
genotype had greater SBP than men with the other
genotypes (P = 0.006). Furthermore, among men
with the genotype CC, there was a statistically
significant correlation among 25hydroxyvitaminD3,
SBP (r: 0.53, P 0.002), and DBP (r: 0.48, P 0.005).
A recent GWAS found that the VDR rs1544410
gene is related to hypertension. Systolic blood
pressure was greater in males with the rs1544410
CC genotype than in men with the TC or TT
genotype, but not in women **.

CONCLUSION

In this research, we discovered that homozygous
TT genotypes had greater plasma levels of vitamin
D whereas homozygous TC genotypes had lower
levels (p = 0.5). However, no statistically significant
effect was seen of VDR rs1544410 on systolic and
diastolic blood pressure and Vit D receptor gene
polymorphism rs1544410 was not related to Vit D
level.

RECOMMENDATIONS

More research with bigger sample numbers and
family-based analysis is needed to confirm this
association. Future studies should also focus on
gene-gene, gene-environment interaction, as well
as haplotype patterns.
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