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Abstract

Background: Hypertension is close related to vitamin
D deficiency. It was found that vitamin D is potent
inhibitor of RAAS (Renin Aldosterone Angiotensin
System) which is the main mechanism responsible for
development of hypertension.

Aim of the Work: To assess the role of vitamin D
deficiency in the development of hypertension.
Subjects and Methods: Whole study population
included 250 hypertensive cases and 250 controls. All
individuals included in the study were submitted to:
Complete history and physical examinations to evaluate
exclusion criteria. Serum vitamin D
(25hydroxycholecalciferol), measured by ELISA. Mean
and standard deviation were calculated for serum
vitamin D. Statistical analysis was done using SPSS no.
17 and Microsoft excel.

Result: There was statistically higher significant
decrease (p value <0.001) in vitamin D in hypertensive
cases comparison to control groups. Thickness and
ventricular mass were significantly higher in

hypertensive patients with low vitamin D.

Conclusion: Vitamin D deficiency occurs in the
majority of hypertension patients and therefore
decreased serum vitamin D levels is considered an
additional risk factor for cardiovascular morbidity and
mortality.
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Introduction

Vitamin D is playing an important role in human health
and diseases. Vitamin D contains a steroid scaffold and
possesses lipophilic properties. About 80-90% is
endogenously synthesized and the remaining 10-20%
comes from nutritional intake®. The inactive vitamin D
is found in two distinct forms in the organism,
cholecalciferol  (Ds) and  ergocalciferol  (D,)
respectively. These inactive forms must undergo two
hydroxylation to become the active form 1,25(0OH),Ds.
The endogenous synthesis of cholecalciferol is
catalyzed by sun-exposure of the skin with UVB
radiation?.

Vitamin D has play main role in calcium metabolism.
Vitamin D receptors have been found on various tissues
(e.g. vascular smooth muscle cells, rennin producing

juxtaglomerular cells, etc.) not directly related to
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calcium metabolism®. Theorem that Vitamin D may
have a more direct role in blood pressure regulation has
been substantiated in several epidemiological
studies**®. Vitamin D deficiency has been found to
contribute to various cardiac conditions, such as
hypertension, coronary artery disease, stroke and
atherosclerosis’.

Hypertension provides both depression and hope;
depression because it is quantitatively the large risk
factor for cardiovascular disease (CVD), growing the
prevalence, virtually poorly controlled everywhere, and
hopes because prevention is possible (though rarely
achieved) and treatment can effectively control almost
patients, resulting in marked reductions in stroke and
heart attack®. World Health Report was identified
hypertension and its third ranked factor for disability
adjusted life years. Hypertension is the most important
etiologic in the most of the cardiac and vascular
disorders, causing increase in death worldwide.
Hypertension is reported to be the fourth contributor to
premature death developed countries and developing
countries®%,

Accumulating evidence has indicated that the
concentration of vitamin D in the blood is inversely
associated with blood pressure?.

Aim of the work: The study was estimated to clarify
the role of vitamin D in hypertension and aggravation
of its vascular complication.

Subject and Methods

The present study was carried out 250 persons afflicted
with hypertension, and equal number of age and sex
matched healthy controls were attending the outpatient
department (OPD) of medicine department of Index
Medical College and research center, Indore. The study
was commenced after obtaining clearance from

Institutional Human Ethical Committee. All cases were

© 2020 1IMSIR, All Rights Reserved

selected by simple random selection (SRS).
Hypertension cases were between the age 20-60 years
irrespective of gender and all controls were selected
from the neighborhood of cases.

Exclusion Criteria: chronic smoking, Obesity,
Diabetes mellitus, Dyslipidemia, Gout, Pregnancy,
Recent history of infectious disease.

All patients and controls well subjected to the
following: Complete history and physical exam to
evaluate exclusion criteria. Serum vitamin D
(25hydroxycholecalciferol), measured by ELISA.
Statistical analysis of the results: Data were
expressed as Mean = SD. For correlation analysis,
Pearson's correlation coefficient was calculated. A
value of P <0.001 was considered highly significant.
Results

Statistical analyzes projected that vitamin D of
hypertensive patients found to be significantly
decreased in Table 1. This was observed that the
average (mean = standard deviation) vitamin D
concentration was found in the control group was 33.95
+ 9.41 and in the test group, it was 16.33 + 3.18. The
vitamin D level was found significantly lower
comparison to that in the control group, with a p value
of < 0.001.

Table 1: Vitamin D in control group (healthy subjects)
and test group (hypertension). All the values are mean

+SD.

Control Test group P value
group
Vitamin | 33.95+9.41 | 16.33+3.18 | <0.001
D

* Highly significant

** Non-significant
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Fig. 1: Vitamin D in control group (healthy subjects)
and test group (hypertension).

Discussion

Hypertension is one of the most common worldwide
diseases affecting human that causes significant
morbidity & mortality worldwide™. It is estimated that
about 1 billion people worldwide are suffering from
some degrees of vitamin D deficiency’®. The present
study was performed to determine whether the low
level of vitamin D aggravates hypertension & its
vascular complications or not. In the present study
serum vitamin D, was statistically significantly lower (p
value <0.001) in hypertensive patients group than in
control group. There is indication that the existence of a
significant inverse association of baseline circulating
levels of 25(0OH) D with risk of incident hypertension
in apparently healthy populations®.

Adscititious, it was reported that there is an association
of vitamin D deficiency with elevated renin-
angiotensin-aldosterone system activity among patients
with hypertension in India. All the three blood pressure
parameters [Systolic Blood Pressure (SBP), Diastolic
Blood Pressure (DBP) & Mean Arterial Pressure
(MAP)] were significantly higher among individuals
with lower 25(0OH)D levels. Mean SBP was 162.4 +
20.2 mm/Hg & mean DBP was 100.2 + 11.2 mm/Hg *°.
One of the other hand, it was reported that cross-
sectional studies on the inverse association of 25 (OH)
vitamin D levels with blood pressure have not been

confirmed!’. Moreover, it was reported that there is no
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association between 25-OH vitamin D levels & blood
pressure™. Also, it was reported that there is no
difference in 25 hydroxyvitamin D levels among
hypertensive patients versus controls®®.

In our study also there was highly statistically
significant increase (p value <0.001) in intimal
thickness & left ventricular mass in patients with low
vitamin D level in comparison to patients with normal
vitamin D level. In another study an inverse relation
was found between vitamin D level and IMT in
hypertensive subjects. The modest but significant effect
of vitamin D on systolic blood pressure was mediated
by increased intima media thickness and endothelial
dysfunction?. Several studies conducted in developed
countries have also demonstrated similar results. For
example, an inverse association between vitamin D
deficiency and myocardial infarction (MI) was reported
among healthy persons in New Zealand™. A study
among an Indian population showed 4.5 times higher
risk of MI among subjects with vitamin D deficiency
(<10 ng/mL)®. More recently, Gulf country, Qatar, a
study showed that males with vitamin D deficiency had
a three times higher risk of MI than males with an
adequate vitamin D levels®”.

Conclusion

In the present study there is a strong inverse
relationship between serum vitamin D and essential
hypertension. Vitamin D deficiency occurs in the
majority of essential hypertension patients and
therefore decreased serum vitamin D levels are
considered an additional risk factor for cardiovascular
morbidity and mortality.

Acknowledgment: The authors are thankful to the
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