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Abstract -  
Background: The role of vitamin D in the pathogenesis and prevention of diabetes has sparked widespread interest and 
there is much evidence suggesting the role of vitamin D in insulin secretion, which includes the presence of the VDR in β 
cells and the vitamin D–dependent calcium –binding proteins in pancreatic tissue. It has been shown that vitamin D itself is 
essential for normal insulin release in response to glucose and for maintenance of glucose tolerance. Objective: To estimate 
vitamin D3 [25(OH) D3] levels to evaluate the possible correlation with insulin resistance (HOMA-IR), HbA1C and 
metabolic parameter in patients with diabetes mellitus type 2. Methodology: Vitamin D3, insulin and lipid profiles were 
estimated in 60 patients with type 2 diabetes mellitus subdivided into 2 groups according to onset of the disease.  Results: 
25(OH)D3 levels were lower in both group of type 2 diabetes mellitus patients than in the control group. 25(OH) D3 levels 
were found to be significantly associated inversely with HbA1c levels and HOMA-IR in both diabetic patients groups (p 
<00441, 0.0009 and 0. 0037, 0.0027 respectively). There was association between serum vitamin D level and lipid profile 
but not statistically significance. Conclusion: Vitamin D levels were lower in diabetes mellitus type 2 patients in both 
groups than in the control group where its levels were related to both glycated haemoglobin (which considered as glycemic 
control in diabetes mellitus type 2) and HOMA-IR. With these findings, vitamin D supplementation may improve glycemic 
control and insulin resistance in diabetes mellitus type 2. 
 
 
I. INTRODUCTION  
 
Type 2 diabetes mellitus (T2DM) represents a 
significant global health problem and its incidence is 
increasing at an alarming rate both nationally and 
worldwide.1 It also characterized by a number of 
metabolic disorders, including but not limited to 
insulin resistance, modulation in pancreatic β-cell 
function, inadequate glucagon secretion, and other 
hormones changes.2 Vitamin D is a common name of 
fat steroids groups of which the two major forms are 
vitamin D2 (ergocalciferol) and vitamin D3 
(colecalciferol). Both forms of undergo identical 
metabolism. Vitamin D which obtained mainly from 
skin radiation and limited dietary sources undergo 
metabolism in the liver to 25(OH) D, which is the 
major circulating metabolite having long life and 
serving a marker of vitamin D status.3 The 
mechanism of action of the active form of vitamin D 
is similar to that of other steroid hormones which is 
mediated by its binding to vitamin D receptor (VDR). 
VDRs are found in most tissues, not only those that 
participate in the classic actions of vitamin D such as 
bones, intestines, kidneys and the enzyme responsible 
for converting 25 (OH)D to 1,25(OH)2D. These 
receptors also expressed in a variety of extra renal 
sites, such as endothelial cells, beta cells, and 
immune cells. Vitamin D deficiency appears to be 
related to the development of type 2 diabetes 
mellitus.4 Mild to moderate vitamin D insufficiency 
has been proposed as a risk factor for type 2 diabetes 
mellitus.5 
 

 
II. MATERIAL AND METHODS 
 
This study included 60 patients attended at 
department of General Medicine and Diabetic 
Research Center in Sardar Patel medical college and 
associated group of PBM Hospital Bikaner, where 
they were divided into two groups according to the 
onset of the disease, first group 30 patients with onset 
of disease from 1 to 5 years, their age ranged from 30 
to 65 (44.93 ± 1.63) and 30 patients with onset of 
disease from 5 to 10 years, their age ranged from 40 
to 65 (53.36 ± 1.21). It also included 20 apparently 
healthy subjects as control group, their age ranged 
from 30 to 65 (36.30 ± 1.46). The study was 
undertaken between Aug 2015 to Sep 2016. 
Exclusion criteria included: hepatic disease, kidney 
failure and cardiovascular complications. Participants 
gave written, informed consent. 
 
Blood sample was collected after overnight fasting 
and centrifuged for serum separation for the 
following parameters estimation: vitamin D3 and 
insulin by ECL (Electro Chemiluminiscence), LDL, 
HDL, triglycerides, cholesterol by colorimetric 
methods while glycated Hb by HPLC. 
 
III. STATISTICAL ANALYSIS 
 
All results were expressed as means± standard error 
and p value less than 0.05 and 0.0001 was deemed to 
be statistically significant. 
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IV. RESULTS 
 
HbA1c levels were higher in both groups of diabetes 
mellitus type 2 patients than in the control group, 
HbA1c levels being 9.8 ± 0.18% , 10.60±0.26 % and 
4.84±0.26 % in the patient and control groups, 
respectively (p < 0.0001, Student’s t-test) and 25(OH) 
D3 levels were significantly lower in both groups of 
type 2 diabetes mellitus than in the control group, 
vitamin D3 level where 18.59±2.14ng/ml, 
20.62±2.44ng/ml in the patients and 31.94±3.51ng/ml 
control groups respectively (p < 0.05, Student’s t-
test)( table 1,Fig.1 and 2) Lipid profiles (Total 
cholesterol, TG and LDL) were significantly higher 

in both groups of T2DM (1-5yrs and 5-10yrs) when 
compared to control group (table 1, Fig. 3). 
HOMA-IR level was calculated from insulin and 
FBG level and we noticed that, its level was 
significantly higher in both groups of T2DM 
groups(1-5yrs and 5-10yrs) than to control group, 
9.90 ± 2.13, 8.41±1.22 and 2.51±0.82 respectively 
(p< 0.0016 and p < 0.0003) (table 1, Fig.4).  
25(OH) D3 levels were found to be statistically 
inverse associated with HOMA-IR levels in both 
groups of diabetic type 2 patients (p<0.0441 and p< 
0.0037 respectively) (table 2, 3) and with HbA1C in 
both T2DM groups (p<0.0009and p<0.0027 
respectively) (table 2, 3). 

 

Parameters P value T2DM 
1-5 yrs 

Control 
 

T2DM 
5-10yrs P value 

HbA1C (%) 0.0001** 9.8 ± 0.18 4.84±0.26 
 10.60 ± 0.26 0.00015** 

Fasting blood 
glucose (mg/dl) 0.0001* 162.6 ± 13.8 74.16 ± 2.45 

 202.9 ± 8.45 
0.0001** 

 
 

Insulin (µU/ml) 0.0056* 27.30± 4.67 11.16±1.49 
 17.70±2.25 0.0255* 

HOMA-IR 0.0016*** 9.90± 2.13 2.51±0.82 8.41±1.22 0.0003** 
25 (OH) Vit D3 

(ng/ml) 0.0006** 18.59±2.14 31.94±3.51 20.62±2.44 0.011* 

Total Cholesterol 
(mg/dl) 0.0009** 206.4 ± 8.59 159.52±11.59 205.9 ± 9.91 0.002* 

Triglycerides 
(mg/dl) 0.009* 198.1 ±12.68 146.92±13.98 226.0 ±19.6 0.0019* 

LDL-C (mg/dl) 0.0033** 135.5 ± 8.31 88.66±9.05 145.6 ± 11.52 0.0001** 
Table: 1   Comparison of biochemical parameters between control and T2DM groups 

 

 
Fig 1: HbA1C levels in control and T2DM patients 

 

 
Fig 2: vitamin D levels in Control and T2DM patients 

 
Fig 3: lipid profile (mg/dl) levels in control and T2DM patients 

groups  

 
Fig 4: HOMA-IR levels in control and T2DM patients groups 
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Table 2: Correlation of vitamin D3, HOMA-IR and glycated haemoglobin in T2DM (1-5 yrs.) group 

 

 
Table 3: Correlation of vitamin D3, HOMA-IR and glycated haemoglobin in T2DM (5-10 yrs.) group 

 
DISCUSSION 
 
This prediction suggests more burden of diabetes in 
the future, especially for undeveloped countries. 
Shaw et al. reported that, between 2010 and 2030, 
there would be a 69% increase in the number of 
diabetic adults in developing countries with 20% 
increase in the incidence of diabetes mellitus in 
developed countries.6 Vitamin D is related to bone 
metabolism, being synthesized in the skin by the 
action of ultraviolet light. The extra skeletal effects of 
vitamin D are currently issues for research efforts.7  

Vitamin D deficiency has been observed in the 
metabolic syndrome8 and specific vitamin D receptor 
gene polymorphisms have been found to be 
associated with components of the metabolic 
syndrome. In the present study we confirmed a 
significant inverse correlation between glycated 
haemoglobin and serum 25(OH) D levels which 
considered a good indicator of vitamin D status. 
Glycated haemoglobin was a significant predictor of 
serum 25(OH) D levels independently of duration of 
diabetes (table 2, 3). Previous studies have observed a 
significant inverse correlation between glycated 
haemoglobin and serum 25(OH) D levels both in non-
diabetic and in diabetic subjects.9  
Also our present study confirmed statistically 
negative association between serum 25(OH) D and 
insulin resistance (HOMA-IR) in both groups (table 
2, 3). This finding is in agreement with previous 
studies. Liu et al. have demonstrated that, in 
Caucasian, higher vitamin D status was inversely 
associated with fasting glycaemia and fasting markers 
of insulin resistance among individuals without 
diabetes.10 The data from Chiu show a positive 
correlation of 25(OH) D concentrations with insulin 
sensitivity in 126 healthy, glucose-tolerant USA 
adult.11 The pathophysiolgy of vitamin D deficiency 

in diabetes due to vitamin D receptor (VDR) gene 
polymorphism which influences glucose homeostasis, 
insulin secretion and sensitivity.12 Low levels of 
vitamin D leads to an elevation of intracellular 
calcium which influence insulin secretion and 
sensitivity by augmenting calmodulin binding to IRS-
1which interfere with insulin stimulated tyrosine 
phosphorylation and PI3-kinase activation 
Also in T2DM patients groups there were a decrease 
in serum level of vitamin D with increase serum of 
lipid profile. This results in agreement with Ahmad et 
al. who reported that serum concentrations of 25(OH) 
D were inversely associated with TG.13 Jaydip Ray et 
al. also reported that deficiency of 25(OH) D was 
associated with increase serum total cholesterol, 
triglycerides and LDL-C in Indian subjects.14 The 
mechanism of association of low serum vitamin D 
with cholesterol in human is not clearly understood. It 
may be in the presence of sunlight, squalene is 
converted into 7-dehydrocholesterol and vitamin D in 
the absence of sunlight, its metabolic pathway is 
diverted into cholesterol formation. Possible 
explanation of 25-(OH) D and triglycerides 
association would be through insulin resistance, when 
vitamin D deficiency is present, insulin resistance risk 
increases 15 and this is associated with an elevation of 
levels of VLDL cholesterol and triglycerides.16 
 
CONCLUSION  
 
We have confirmed an inverse association of vitamin 
D with insulin resistance and glycated haemoglobin. 
It is also found to be one of the risk factors and 
important in understanding the etiology of type 2 
diabetes. Explanation the role of Hypovitaminosis D 
in these disorders would lead to new efforts to 
prevent type 2 D.M and possibly its treatment. Future 
clinical trials are needed to evaluate the potential 
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benefits of vitamin D supplementation as an adjuvant 
therapy in preventing the insulin resistance, lowering 
blood glucose level and lipid profile in T2DM. 
Further studies are required for confirming these 
findings on large scale.  
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