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ABSTRACT

Objective: To evaluate the association of oral vitamin D intake on leptin
& omentin-1 circulating levels in patients diagnosed with coronary artery
disease.

Material & Methods: The study was conducted at the Cardiology unit of
Civil Hospital Karachi. A total count of 200 diagnosed patients of coronary
artery disease with insufficient vitamin D and were prescribed oral vitamin
D by their doctors, were selected for the study. Patients were assigned to
the daily dose of 2000IU vitamin D for 8 weeks. Anthropometric
measurements and circulating vitamin D, omentin-1 & leptin levels were
assessed at the beginning and post-treatment.

Results: A notable decrease in leptin (3776 +0.422 vs. 3187 +0.144, p<
0.001), omentin-1 (245+26.1 vs. 296.5+28.11, p < 0.001), and high-
density lipoprotein levels (36.80+13.46 vs. 45.2+14.31, p < 0.001) were
found after oral vitamin D intake.

Conclusion: Vitamin D supplements over an 8-week period substantially
reduced serum levels of leptin, whereas they raised omentin-1 and high-
density lipoprotein levels in coronary artery disease patients.

Key Words: Biomarkers, Cardiac disease, Leptin, Omentin-1, Vitamin D.

This article may be cited as: Nazar S, Abbas SH, Abbas SS. Association of plasma leptin and omentin-1
with oral vitamin D intake in patients with coronary artery diseases. Ann Allied Health Sci. 2024;10(2):34-

38.

INTRODUCTION

significant contributing factor in the pathogenesis

Coronary Artery Disease (CAD) is a major cause
of morbidity and mortality.® Atherosclerosis of
principal coronary arteries, is the major cause of
CAD.? Approximately 17.7 million deaths
globally each year are attributed to CAD,
accounting for 31% of all deaths.®
Atherosclerosis, or the hardening of the arteries,
is the primary cause of CAD. This inescapable
process can begin in adolescence or even early
childhood.* Atherosclerosis is associated with
wide range of independent predisposing factors,
including aging, smoking, diabetes mellitus,
hypertension, abnormal cholesterol levels, stress,
and lifestyle.®

Emerging data from studies on humans revealed
that insufficient vitamin-D levels might be a
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of CAD.® vitamin-D is a pleotropic vitamin,
acquired from food, supplements, or sun
exposure, and is involved in a variety of
biological activities, exists in a couple of primary
forms: ergocalciferol and cholecalciferol. 7-
dehydrocholesterol is metabolized into vitamin-D
within the skin, upon exposure to ultraviolet
light.” Long-term deficiency of vitamin-D is
associated with an increased risk of infections.,
cognitive and neurological disease, autoimmune
disorders, cardiovascular disease, and various
carcinomas, including colon, breast, and prostate
tumors.®

Although  the  exact  mechanism of
pathophysiology caused by insufficient vitamin-
D is still unknown, however, vitamin-D has been
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linked to an increase in nitric oxide (NO)
expression in vascular endothelial cells,
combined with endothelial progenitor cells'
increased angiogenic capabilities.® Secondly, by
modulating the synthesis of pro-inflammatory
and anti-inflammatory cytokines, vitamin-D has
a tendency to regulate immune cells, contributing
to protect blood vessels.'® Furthermore, a lack of
vitamin D may activate the renin gene, which
raises angiotensin Il levels and may cause
hypertension and ventricular  hypertrophy
Furthermore, a lack of vitamin-D may activate
the renin gene, which raises angiotensin Il levels
and may cause hypertension and ventricular
hypertrophy.*  Vitamin-D  inhibits  the
inflammatory signaling pathways of NF-kB and
MAPK, thereby reducing inflammation.
Visceral adipose tissues (VAT) have high
expression of the anti-inflammatory
adipocytokine omentin-1, which is supposed to
reduce inflammation by suppressing COX2/
NFKB and deactivating the JUN pathway.™
Owing to the close proximity of epicardial
adipose tissue to the myocardium and vascular
endothelium, Omentin-1 directly influences the
development of CAD.* Reduced circulating
levels of omentin-1 have been found in CAD
patients.’® Leptin is expressed in white adipose
tissues (WAT).® Research has demonstrated that
leptin-mediated  signal  pathways  impact
numerous target genes' transcription, which plays
a role in innate/adaptive immunity and
inflammation.r” Leptin is believed to be
correlated with endothelial oxidative stress and
thickening of the intimal and medial layers of
coronary arteries, which contributes to
development of atherosclerosis. *® The objective
of the current research was to assess oral vitamin
D intake affects omentin-1 and leptin levels in
individuals with coronary artery disease.

MATERIAL AND METHODS

This interventional study was carried out at the
cardiology units of Civil Hospital Karachi
(CHK), Pakistan, from August 2022 to July 2023.
The research study included 200 patients
diagnosed with CAD with insufficient or
deficient levels of vitamin-D, and were
prescribed vitamin-D tablets by their doctors. The
institutional review committee of Dr. A. Q. Khan

Institute of Genetics and Biotechnology approved
the  study under  reference  number:
KIBGE/ICE/345.

According to endocrine society, individuals with
< 20 ng/mL were declared as deficient, 21-29
ng/mL considered as inadequate, > 30 ng/mL
considered as optimal levels of vitamin-D. All
subjects were provided with a detailed
explanation of the research study's objectives, and
their informed consents were signed and
recorded. Individuals who were identified to have
CAD based on angiographic results that showed
<50% Constriction in major coronary arteries,
were included in the study. Sociodemographic
information, such as age, sex, food preferences,
lifestyle factors, family history of CAD, and past
infections, was collected utilizing a standardized
guestionnaire. Furthermore, participants
underwent anthropometric measurements and
medical examinations. The circumference of the
abdomen slightly above the belly button, was
measured to determine the waist circumference
(WC), whereas, hip circumference (HC) was
measured with a measuring tape around the hips'
widest point. Body mass index (BMI), was
expressed in kilogram per square of meters.
Using an enzyme linked immunosorbent test
(ELISA), the circulating levels of omentin-1,
leptin, and vitamin-D were measured. Cal-
Biotech, catalog #VD200B, was the ELISA kit
used to measure the vitamin-D levels in plasma,
and it had a sensitivity of 2.5 ng/ml. The ELISA
kit, catalog #RD191100200R, from Bio-vender,
Czech Republic, was utilized to measure
omentin-1, whereas, DRG Instruments GmbH,
Germany's ELISA-2395 kit was used to
determine leptin levels. Participants received a
regular dosage of 2000 IU of oral vitamin-D for a
period of eight weeks. Anthropometric measures,
lipid profiles, levels of circulating vitamin D,
omentin-1, & leptin, were evaluated both before
and after the supplementation. A quantitative
analysis of the collected data was conducted
using SPSS, version 22 (Chicago, IL, USA).
Descriptive statistics were used to summarize
continuous variables such as vitamin D, omentin-
1, leptin, and anthropometric measurements.
Paired t-tests were used to assess within-group
changes in each parameter from baseline to post-
intervention. To determine the differences
between the pre- and post-treatment measures,
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paired t-tests were applied. An independent t-test
was utilized to assess the impact of vitamin D on
omentin-1, leptin, and lipid profiles in CAD
patients. A p-value less than 0.05 was considered
significant.

RESULTS

A total of 200 patients with CAD (120 males and
80 females, with average age of (51.05+11.55)
participated in the study. Only a small percentage
of individuals were unable to follow-up due to
personal issues, pregnancy, Or overseas
relocation.  Anthropometric  measurements,
including body weight, BMI, WC, and blood
pressure of participants were assessed before and
after oral intake of vitamin D. Decreases in
weight (86.98+7.01 vs. 85.67+6.06, p = .78),
BMI (32.47 £4.05 vs. 30.06 = 4.06, p = .34), WC
(118 +£10.56 vs. 114.3+11.06, p = .29) were
noted. There was an increase in SBP (130.23+
10.71 vs. 133.58+9.01, p= .77) from baseline to

the conclusion. However, these changes did not
reach statistical significance. (Table 1)
The findings indicate significant reduction in

leptin concentration  (3776+0.422 VS.
3187 +£0.144, p < 0.001). In addition, circulating
omentin-1  levels (245.09 +267.1 vs.

296.5+280.11, p < 0.001) and HDL-c levels
(36.80+13.46 vs. 45.2+14.31, p < 0.001) were
detected as substantially higher. (Table 2)
Significant improvements were observed in both
males and females from the start point to the
endpoint of the study across two groups: deficient
and insufficient. Males in the deficient group
improved from 9.0 + 3.7 to 18.9 = 1.0, and
females from 7.8 £ 1.6 to 16.0 £ 2.1, both with a
p =0.001. In the insufficient group, males
increased from 17.09 + 58 to 32 + 7.8, and
females from 14.9 + 3.8 to 26 + 8.9, p = 0.001.
These findings show that all groups have
improved statistically significantly. (Table 3)

Table 1. Anthropometric measurements and blood pressure before and after the oral vitamin D

Baseline
Weight (kg) 86.98+7.01
BMI (kg/m?) 32.47+4.05
WC (cm) 118+10.56
SBP (mm of Hg) 130.23+ 10.71
DBP (mm of Hg) 90.98+5.89

End of study Change P-value
85.67+£6.06 1.31+£0.95 0.78
30.06 +4.06 2.41+0.97 0.34
1143+11.06 4.66+1.19 0.29
133.58+9.01 3.35+ 1.7 0.77
90.33+7.87 0.35+ 2.02 0.89

Table 2: Impact of oral vitamin D on plasma vitamin D, omentin-1, leptin, and lipid profile

Baseline End of study Change P-value
Omentin-1 (mg/dL) 245.09 +26.1 296.5+28.11 51.49+2.01 0.001
leptin (ng/mL) 3776 +0.422 3187+0.144 —589+0.278 0.001
FBS (mg/dL) 100.70 +9.86 96.96 + 10.84 ~3.7+0.98 0.070
TG (mg/dL) 172.36 +94.33 135.06 + 64.5 ~37.3+£29.83 0.001
HDL-c (mg/dL) 36.80 + 13.46 452+ 1431 9.2+0.85 0.001
LDL-c (mg/dL) 139.50 £ 74.60 130.20+54.48 -9.3+£20.12 0.451
TC (mg/dL) 205.13+77.93 190.03 £73.21 —15.10£4.72 0.065
Table 3: Gender-wise distribution of vitamin D levels at the onset and end of the study
Baseline End of study P-value
Deficient
Male 16+3.7 28.9+1.0 0.001
Female 10+ 1.6 25.0+2.1 0.001
Insufficient
Male 25.09+5.8 38+7.8 0.001
Female 23.9£3.8 34+ 8.9 0.001
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DISCUSSION

Vitamin D is a lipid-soluble, pleotropic vitamin
that is essential for various biological processes.®
Literature has revealed the correlation of
inadequate vitamin D levels with CAD.?°
Bjelakovic et al.'s meta-analysis, which included
almost two million Americans, discovered that
daily vitamin- D consumption reduced the risk of
cardiovascular diseases.? These results support the
idea that vitamin D plays an important role in the
proper functioning of the circulatory system.

The current investigation discovered that following
vitamin-D intervention, there were higher levels of
omentin-1 (245.09+26.1 vs. 296.5+28.11, p =
0.001). However, following a regular dosage of
2,000 IU of vitamin-D for three months, the
Cheshmazar et al., observed no change in omentin-
1 blood levels.?? However, Jafari et al., discovered
that omentin-1 levels were raised after four months
of consistent 2,000 1U vitamin-D intake.?®

The current analysis identified a substantial
decrease in leptin levels from (3776 + 0.4 ng/mL to
2576 0.1 ng/mL, p=0.001) after the eight weeks.
Manoy et al., discovered that there were not
significant variations in the levels of leptin in
osteoarthritis patients at a dose of 4000 1U weekly
for the period of six months.2* Whereas, According
to Mousa et al., vitamin-D supplements at a dose
of 4000 IU daily for sixteen weeks caused
significant differences in the serum concentrations
of leptin in obese individuals with vitamin-D
levels < 50 nmol/L.?® Anthropometric indices such
as height, body weight, BMI, and WC did not
change in the current study compared to a previous
study that found that levels of these indices
significantly decreased after an eight-week
intervention.?? The results of this investigation
concluded that oral vitamin-D intake also
significantly raised the concentration of HDL-c in
the serum. According to Lorvand Amiri et al.,
vitamin-D treatment in patients with fatty liver
disease (NAFLD) raised HDL-c concentrations in
the intervention group and significantly decreased
triglyceride levels, which is consistent with our
findings.?® The observed significant improvements
in both deficient and insufficient groups align the
study by Forno et al. demonstrated that vitamin D
supplementation significantly improved serum
vitamin-D levels in both deficient and insufficient
patients of asthma.?’

CONCLUSION

The current study concluded that oral vitamin-D in
CAD patients resulted in a marked decrease in
serum leptin levels, along with elevated omentin-1
and HDL-c levels.
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