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Abstract

Objective: The objective of the present study was to investigate the association between serum vita-

min-D (calcidiol, D2) and omentin-1 levels in pre- and post-menopausal female patients with coronary

artery disease (CAD).

Methods: This cross-sectional, case-based study was conducted in cardiac ward of Civil Hospital

Karachi during July 2016 to June 2017.  Total 110 diagnosed female patients of coronary artery dis-

ease were included randomly in the study, out of which, 42 women were pre-menopausal, whereas,

68 post-menopausal. Diagnosis was based upon coronary angiography. Serum Vitamin-D and

omentin-1 levels were determined by using enzyme linked immunosorbent essay (ELISA) in Dr. Abdul

Qadeer Khan Institute of Biotechnology and Genetic Engineering (KIBGE). Serum vitamin-D concentra-

tions were classed as sufficient (  30 ng/mL); deficient (10 to< 29 ng/mL); and insufficient ( <10 ng/

mL). Data was analyzed by SSPS version 16.

Results: From our study we observed significant low levels of serum vitamin-D and omentin-1 in pre-

and post-menopausal females of coronary artery disease, however, severe deficiency of Vitamin-D

(<10 ng/L) was more associated with post-menopausal females. Vitamin-D deficiency (<30ng/L) was

found in 82.72% (n=96) of CAD females, moreover; 46.36% (n=51) patients were found with severe vi-

tamin-D deficiency placed in group I, 40.90% (n=45) patients were found with moderate deficiency

(17.09 ± 4 ng/mL) in group II, whereas only 12.72% (n=14) had optimal serum vitamin-D levels

placed in group III. Serum vitamin-D (calcidiol, D2) level was associated positively with omentin-1 in

CAD patients after adjustment for potential confounding variables; basal metabolic rate, waist circum-

ference, blood pressure and lipid profile in multivariable linear regression analysis.

Conclusion: Within the limits of the study, we concluded that low levels of vitamin-D and omentin-1 are

associated with both pre and post-menopausal females with prevalent coronary artery disease (CAD).

Further investigations are required in different ethnic groups and populations to confirm the findings.
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Introduction

Menopause is an usual phenomenon charac-

terized by decrease function of ovaries and cessa-

tion of menstrual periods for at least 12 months1.

Studies have revealed the transition from a low to a

higher risk of coronary artery disease CAD in post-

menopausal women is related to hormonal varia-

tions. These modifications in the metabolic profile

causes changes in  configuration and distribution of

adipose tissue and promote the development of ath-

erosclerotic plaque2.

Omentin-1 is a 34-kDa, anti-inflammatory, cir-

culating adipocytokine, has been considered to

have a significant role in endothelial dysfunction,

atherosclerosis and myocardial remodeling3.

Omentin-1 exhibits its anti-inflammatory role by hin-

dering tissue necrosis alpha (TNF-alpha) factor that

is a pro-inflammatory cytokine. It activates activated

B cells in endothelial cells via nuclear factor kappa-
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light-chain. Omentin-1 also activates protein Kinase

(5'AMP) that inhibits expression of vascular adhe-

sion molecule E-selectin4.

Vitamin D (sun vitamin), is a fat soluble vita-

min. It has two major types; ergo-calcidiol (vitamin

D2), found in plants and chole-calciferol (vitamin

D3), found in fish, oil or synthesized by the skin

when exposed to sunlight from the precursor mol-

ecule 7-dehydrocholesterol5. In addition to funda-

mentals hare in calcium metabolism, bone health

and mineral homeostasis, now the role of vitamin D

in endocrine system has been established. Studies

have shown its involvement in immune system and

increasing or decreasing expression of certain

cytokines6. Similarly, it is also involved in the devel-

opment of athermatous plaque by enhancing the

lipid uptake via monocytes/ macrophage system

and their conversion into foam cells7. Several re-

search studies have suggested the association of

coronary artery disease (CAD) and vitamin-D insuffi-

ciency via metabolic functions, insulin sensitivity,

and endothelial dysfunctions8-9. The presence of the

Table 1. Comparison of clinical, demographic and anthropometric

characteristics of study population

Study variables    Female   Patients of CAD (n= 110)    P value

Pre menopause   Post menopause

n=42   n=68

Age (year)   41.54 ± 7.82        56.70 ± 4.90      <0.001*

BMI (kg/m2 )  36.8 ±  3.28    34.03 ± 5.67  0.182

WC(cm)  39.09 ±  5.0    36.12 ± 6.67  0.122

SBP (mmHg)    129.54 ±  7.22   150.21 ± 10.00  <0.001*

DBP (mmHg)  84.27±  7.24    93.09  ± 12.34  <0.001*

FBS (mg/dl)      109.43 ± 16.72   102    ± 9.32  0.018

TC (mg/dL)       188.26 ± 18.39   187    ± 11.0  0.011

TG (mg/dL)       113.15 ± 13.36    99    ± 11.09  0.003*

HDL (mg/dL)  38.73 ±  4.14    40.22 ± 8.02  0.109

LDL (mg/dL)      123.31 ± 16.01   130.86 ± 11.54  0.021

Vit D(mg/dL)       22.08 ± 5.98    19.73 ± 6.05  0.001*

Omentin-1(ng/dL) 409   ± 32.09   320    ± 43.09  0.001*

Data is expressed in terms of mean±SD, BMI, body mass index;
SBP, systolic blood pressure; DBP, diastolic blood pressure; FBS,
fasting blood sugar; TC, total cholesterol; TG, triglycerides; HDL-c,
high-density lipoprotein cholesterol; LDL-c, low--density lipoprotein cho-
lesterol; (*) indicates a significant difference between groups, P  0.001.

Table 2.   Pearson's correlations between serum vitamin D with

omentin-1 and different cardio-metabolic risk factors in CAD patient

Study Premenopausal females Postmenopausal females

Variables with CAD (n=42) with CAD (n=68)

Group Group Group P-value Group Group Group P-value

I II III I II III

n =9 n =25 n=8 n =42 n =20 n =6

BMI 0.152 0.122 0.109 0.233 0.021 0.056 0.032 0.019

(kg/m2)

WC -0.220 -0.269 -0.241 0.021 -0.034 -0.076 -0.042 0.001*

(cm)

DBP 0.076 0.093 0.066 0.826 00.67 0.098 0.067 0.201

(mmHg)

SBP 0.058 0.058 0.058 0.058 0.054 0.054 0.048 0.345

(mmHg)

TC -0.782 -0.081 -0.430 0.750 0.021 0.032 0.054 0.001*

(mg/dL)

TG -0.323 -0.317 -0.317 0.006 0.034 0.093 0.067 0.001*

(mg/dL)

LDLC -0.001 -0.012 -0.018 0.084 0.078 0.067 0.070 0.253

(mg/dL)

HDL-C 0.141 0.119 0.142 0.023 0.024 0.054 0.050 0.001*

(mg/dL)

FBS 0.099 0.108 0.110 0.091? 0.063 0.043 0.034 0.450

(mg/dL)

Omentin-10.054* 0.068* 0.073* 0.001* 0.051 0.083 0.067 0.001*

(ng/mL)

BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic

blood pressure; FBS, fasting blood sugar; TC, total cholesterol; TG,

triglycerides; HDL-c, high-density lipoprotein cholesterol; LDL-c, low--

density lipoprotein cholesterol; (*) indicates a significant difference

between groups, P  0.01

Table 3. Multiple linear regression analysis for the association

between vitamin D  (independent variable), omentin-1(dependent

variable)in CAD patients

Pre-menopausal females with CAD

Model1OR(CI) Model2OR(CI) Model3OR(CI) Model4OR(CI)

Vit D 3.45 3.98 3.90 3.23

(  30ng/mL) (1.59-7.64) (1.54-7.79) (1.7-8.66) (1.44-7.24)

P value 0.002 0.002 0.001 0.003

Postmenopausal  females with CAD

Vit D 3.05 3.19 3.56 3.09

(  30ng/mL) (1.29-5.44) (1.39-5.64) (1.41-5.39) (1.28-5.32)

P value 0.002 0.003 0.004 0.004

Model 1 is unadjusted, 2=adjusted for anthropometric

parameters,3= adjusted for biochemical parameters,

4= adjusted for all studied parameters; CI= confidence interval

P<0.01 is significant
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vitamin-D receptors in adipose tissue and pre-

adipocytes discloses a direct role for vitamin-D in

regulating adipocytokine gene expression. Active

form of vitamin-D involve in inhibition of pro-inflam-

matory adipocytokines production whereas stimu-

lates anti-inflammatory adipocytokines secretion

from the adipose tissues through decrease expres-

sion of the nuclear factor Kappa-B (NF-B). Concur-

rently, vitamin-D deficiency accelerates CAD

progression through enhanced chronic inflammation

byactivation of protein KPNA4 which in turns stimu-

late the activation of inflammatory factor called

nuclear factor kappa-B (NF-B). These are the novel

outcomes provide knowledge about beneficial pre-

ventive and pharmacological effects of vitamin-D

supplementation in CAD10-11.

Understanding the influence of menopause on

CAD risk remains indescribable, and the correlation

of serum vitamin-D concentrations with omentin-1 is

far less been studied within  CAD post-menopausal

females. So the aim of this study is to determine

the association of vitamin-D with serum omentin-1

concentrations and other cardio metabolic risk fac-

tors in female patients of CAD.

Patients and Methods

This cross-sectional study was conducted from

July 2016 to June 2017, after obtaining approval

from ethical board committee of concerned insti-

tutes. Total 110 diagnosed female patients of coro-

nary artery disease were included in the study out

of which 42 were pre-menopausal while 68 were

postmenopausal. Open-epi software was used to

calculate the sample size. The diagnosis of CAD

was made on the basis of electrocardiographic (sig-

nificant Q waves >2 mm, ST depression >2mm and

T-wave inversion in more than one ECG leads), his-

tory of chest pain for more than 30 minutes, posi-

tive Troponin-I test (> 0.01ng/ml). Moreover, the

patients with more than 50% obstruction of one or

more major coronary arteries declared by angiogra-

phy were considered the patients of CAD. The fe-

males with the history of regular menstrual cycle

and not using oral contraceptives, not pregnant or

lactating within the previous year were considered

as premenopausal candidates, whereas, inclusion

criteria for post-menopausal females was cessation

of menstruation for at least 12 months and were not

on hormone replacement therapy. The females with

acute infections, malignancy, valvular heart disease,

liver disease (ALT > 58 units/L), renal disorders

(Creatinine> 1.5 mg/dl) were excluded from study.

Subjects on anti-inflammatory drugs and vitamin D

supplements were also excluded.

The information about study variables including

age, exercise, socioeconomic status, consumption

of junk food, smoking status, family history of heart

disease, hypertension, diabetes mellitus, use of

anti-hyperlipidemic, anti-diabetic, antihypertensive

drugs; were collected through Proforma, designed

for the research.

Anthropometric parameters including body

mass index (BMI), waist circumference (cm), height

(feet), and weight (kg) were measured. The BMI

was calculated by the formula (kg/m2).

There was collection of 5 ml venous blood from

brachial artery of patients after overnight fasting be-

tween 8:00 am to 9:00 am in vacationers containing

EDTA, then centrifuged for 5 min, plasma was

separated and frozen at -80 C in sterile Eppendorf

till the day of essay. Enzyme-linked immunosorbent

assay (ELISA) was used to measure serum

omentin-1 concentrations (Bio Vender, USA).

The serum vitamin-D concentration was mea-

sured by automatic direct electro-chemilumines-

cence immunoassay (Roche Diagnostics). The

lower limit of measurement was 3.9 mg/dl.

According to serum vitamin D status, partici-

pants were categorized in 3 groups:

    Group (I); vitamin-D insufficient = 0.9-9.0 ng/mL

    Group (II);  vitamin-D deficient = 10-29 ng/mL

    Group (III); vitamin-D sufficient   30 ng/mL

Statistical analysis of results was conducted

with SPSS version 16 (Chicago, USA). Unpaired t-

test was the statistical method used for comparing
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quantitative variables among groups. All variables

were presented in mean ± SD. Pearson's correlation

was used to observed the relationship between se-

rum vitamin D,omentin-1 and cardio-metabolic risk

factors in CAD. Multivariable linear regression was

used to analyze the relationship of vitamin D and

omentin-1 with adjustment for other study param-

eters like; age, basal metabolic rate, waist circum-

ference, systolic and diastolic blood pressures,

lipid profile and blood sugar.

Results

Total of 110 females with CAD were included in

the study. The average age of premenopausal fe-

males (n=42) was (41.54 ± 7.82) while that of post-

menopausal females (n=68) was (56.70 ± 4.90)

years. Vitamin D deficiency (<30 ng/mL) was found

in 87.27 % (n= 96) patients. Mean serum omentin-1

level was (409 ± 32.09, 409 ± 32.09, 320 ± 43.09

ng/ mL) in both groups respectively. No significant

differences were observed in three subgroups of

cases of CAD with respect to age, body mass in-

dex (BMI), waist circumference, fasting blood glu-

cose, total cholesterol, HDL-C, values. However,

serum omentin-1, TG and blood pressure values

showed significant difference between pre and post-

menopausal females (Table 1).

Table 2 is demonstrating significant positive

correlation between vitamin D levels and serum

omentin-1 levels in both pre and post-menopausal

females. Negative correlations was found between

serum vitamin D levels and WC, TC, TG, LDL-C, al-

though, were not significant in premenopausal fe-

males. However, negative correlations between

vitamin D and WC, TG and HDL-c was  found to be

statistically significant in post-menopausal women.

In multivariable regression analysis four models

were made to confirm the association between

omentin-1 (dependent variable) and vitamin D (inde-

pendent variable). In both pre and post-menopausal

females with CAD, we found Positive association

between omentin-1 and vitamin D levels in unad-

justed model 1. After controlling for biophysical pa-

rameters (BMI, WC, SBP and DBP) in model 2 and

biochemical parameters in model 3, strong correla-

tion was found between omentin-1 and vitamin D. Af-

ter further controlling all studied parameters in model

4 significant correlation was still found (Table 3).

Fig 1. Comparison between level of vitamin D deficiency in
postmenopausal females with CAD and premenopausal females.
X-axis is showing vitamin-D status, Y-axis is representing num-
ber of participants.

Discussion

In the present study we aimed to determine

the association between vitamin D and serum

omentin-1 levels in female CAD patients. The out-

comes of our study revealed that there is a strong

relationship between serum vitamin D (calcidiol, D2)

and omentin-1 levels. Low serum levels of calcidiol

(D2) were found with decrease secretion of omentin-

1 in both pre- and post-menopausal female patients

of CAD. These results agreed with the research

study piloted by Dikker et al., who observed the

calcidiol (D2) and omentin-1 levels in postmeno-

pausal females. Increased omentin-1 levels were

observed in women with normal vitamin D levels. A

positive correlation betweencalcidiol (D2) levels and

omentin-1 was found in all groups made according

to vitamin D serum concentrations12. Another study

conducted by Zorlu et al; discovered the negative

relationship between calcidiol (D2) and omentin-1

serum levels in healthy female volunteers13.

Fazelianet al. have compared omentin-1 levels and

vitamin D, before- and after-treatment, in female pa-

tients of type 2 diabetes mellitus. He observed sig-

nificantly raised omentin-1 levels with high levels of

Shazia Nazar, Afshan Mehboob, Sara Rafique
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vitamin D14. Very few studies have been conducted

to assess the relationship between vitamin D and

omentin-1, however; literature has given the asso-

ciation between vitamin D and other adipokines.

Maggi S et al., observed increased serum leptin lev-

els with vitamin D therapy in the type 2 diabetic pa-

tients15. Similarly, Gangloffet al; observed the

positive correlation between vitamin D and leptin in

young males with central obesity16. Mohammad S

Met al. worked on another adipokine adiponectin in

diabetic patients and found high vitamin D levels

with high adiponectin values17.  Some studies have

shown the positive correlation of vitamin D with

interlukin-10 which is an anti-inflammatory cytokine

while negative correlation with pro-inflammatory

cytokine interleukin-618-20. These studies have dem-

onstrated the vital role of Vitamin D in

adipocytokines production via adipocytes in different

disease. Researches have been done to explain the

mechanisms of action of vitamin D on adipokines

secretion and it is It is suggested that vitamin D re-

ceptors are present on adipose cells and they

might alter the expression of adipocytokine

genes21.

 Low serum vitamin D concentrations have

been found to associate with abnormal lipid profile.

Diabetes mellitus and cardiovascular diseases often

accompanied by abnormal levels of TC, LDL-c,

HDL-c and TG22. Ford et al, revealed negative corre-

lation between serum vitamin D concentrations and

Triglycerides in healthy males23. Moreover, wang et

al. has given data about negative association of vi-

tamin D with TC, LDL-c and TG and positive with

HDL-c24. High LDL-c and TG, with low HDL-c have

observed in our samples of CAD, however, the sta-

tistically significant negative correlation between se-

rum vitamin D  and TG and LDL-c were only found

in post-menopausal females of CAD.

It is important to note that in current study, al-

though, we found positive and negative relationship

between serum vitamin D and different anthropomet-

ric and biochemical parameters in CAD female pa-

tients, but all the results were not significant.

Conclusion

The current study has concluded that there is

a negative correlation between vitamin-D and

omentin-1 serum levels with coronary artery disease

in post-menopausal females. Our data also sug-

gests that deficiency of both studied markers might

be an appropriate diagnostic tool for CAD assess-

ments. This would promote the earlier identification

and treatment of CAD, which is an important part of

CAD management in postmenopausal women, how-

ever, further study is needed on large sample size

to confirm the findings.
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