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ABSTRACT Background: Type-2 diabetes mellitus (T2DM) is a progressive and chronic disease characterized by

both f-cell dysfunction and increased insulin resistance. Diabetes mellitus is now considered a giant
killer disease of the 21st century with its vicious prongs in the South-East Asian countries, specially India, which is rightly said to
be the "Diabetes Capital" of the world. Vitamin D has important effects on insulin action, and may impact on a number of
pathways which may be of importance in the development of type 2 diabetes mellitus. Materials & Methods: In this study 62
Type-2 diabetic patients, 62 healthy controls were enrolled. Biochemical analytes measured were Serum glucose (Fasting Blood
Sugar & Post Prandial Blood Sugar), Glycosylated Haemoglobin, Serum Vitamin-D. Results: The mean Serum Vitamin-D in
Type-2 diabetic subjects were (16.3 +£3.0) while in healthy subjects(controls) the values were (39.3+5.2) respectively. These
values were found to be statistically highly significant(p <0.001). Conclusion: Serum Vitamin-D levels were decreased in Type 2
diabetic subjects as compared to the values in healthy subjects(controls).
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INTRODUCTION

Type II diabetes mellitus (T2DM) is a serious metabolic
disorder that has become increasingly prevalent, not only in
India but also throughout the world. The number of people
with diabetes is expected to be more than double by 2030 from
171 million to astounding 366 million people worldwide, 90%
will have T2DM. Vitamin D deficiency has been extensively
studied in the pathogenesis of insulin resistance. It has been
found to be associated with increased risk of type 2 diabetes
by various mechanisms including insulin resistance (IR),
pancreatic B-cell dysfunction and inflammation.[1]Vitamin D
supplementation has been found to decrease the insulin
resistance in normal healthy individuals and patients with
type 2 diabetes. The aim of this study was to evaluate vitamin
D levels in patients with Type-2 diabetic subjects and compare
them with healthy controls.

MATERIALS & METHODS

Study participants

It is an observational descriptive, cross sectional, hospital
based study conducted J.L.N. Hospital, Ajmer. Total 124
individuals were enrolled, 62 Type-2 diabetic patients (Group
I) and 62 healthy individuals as controls(Group II). The
subjects have been considered as Type-2 diabetic based on
the American Diabetes Association guidelines (ADA) 2017.
Individuals with any chronic disease, receiving any oral
hypoglycemic medication or insulin, using bone active
medications such as Vitamin-D, calcitonin, bisphosphonate,
oestrogen, or lipid lowering drugs, pregnant and Post
menopausal women, Type-1 diabetes patients were excluded.
This study was reviewed by the ethical committee. Informed &
written consent was taken from all the subjects at the
beginning of study.

Anthropometric and laboratory measurements

Participants were weighed barefoot and in light clothing,
height measured using measuring tape. Body mass index
(BMI) was calculated as weight (kg) divided by height (m®).
Blood samples were collected after an overnight fast (at least
10 hour) to provide a fasting blood sample. After collecting
fasting blood samples, the subjects were given 75g of glucose

dissolved in 250ml of water. The blood was taken via
venepuncture 2 hours after glucose load. After 30 minutes of
collection, the blood sample will be centrifuged for 10-15
minutes at 3000 rpm to obtain the serum. Serum Glucose was
measured by Glucose oxidase — peroxidase end point assay,
Gycosylated Haemoglobin(HbAlc) evaluated by Ion
exchange resin method & Serum Vitamin-D by ELISA Method.

Statistical analysis

Data was analysed by SPSS Software and p-value < 0.05 was
considered significant. The vitamin D levels among the two
groups were compared by unpaired student t test.

RESULTS

Basic anthropometric parameters of all subjects in Type-2
diabetic & healthy controls are summarized in Table-1. The
anthropometric parameters viz, age in years was (47%6.2),
(40 = 2.5) in group-I, group-Il respectively, BMI mean + SD in
kg/m2 in group-l , group-Il was (23.7 = 2.5), (19.6 = 2.1)
respectively (Table-1). There is also comparison of
anthropometric parameters viz, age in years & BMI in Type-2
diabetic & healthy controls. The mean age level was found not
significant in any of the groups(p=0.644) and BMI was found
significantly highin group-I, group-II(p< 0.0001).

Fasting blood sugar was found to be significantly higher in
group-1(168.9 =+ 23.6, p<0.001) as compared to group-I1(82.45
+7.38,p<0.001).

Post prandial blood sugar was found to be significantly higher
in group-1(288.0 = 37.6, p<0.001) as compared to group-
11(127.27 +7.31, p<0.001).

Glycosylated haemoglobin was found to be significantly
higher in group-1(8.2 = 1.2, p<0.001) as compared to group-
11(4.99 +.39, p<0.001)

Serum vitamin-D was found to be significantly low in group-
1(16.29 +£3.01, p<0.001) as compared to group-111(39.33 +£5.27,
p<0.001).
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TABLE-1
Comparison of Anthropometric parameters of Type-2 diabetic
subjects and healthy subjects (controls).

Parameters |GROUP-I GROUP-II 'P' Value
Type-2 diabetic |Healthy subjects
subjects (controls)
Mean + SD Mean + SD
AGE (yrs) 47+ 6.2 40 + 2.5 0.644
Weight(kg) |57 = 2.6 52 4.2 -
Height(m) [157 = 6.0 159 + 10 -
BMI (kg/m?) |23.7 + 2.5 19.6 = 2.1 <0.0001
TABLE-2

Comparison of Laboratory parameters of Type-2 diabetic
subjects and healthy subjects (controls).

Parameters Group Mean +SD |'p' value

FBS Type-2 diabetics |168.9 + 23.6 [<0.001
Control 82.4 + 7.3

PPBS Type-2 diabetics |288.0 = 37.6 [<0.001
Control 127.2 = 7.3

HbA,. Type-2 diabetics [8.2 = 1.2 <0.001
Control 4.9 + .39

Serum Type-2 diabetics |16.2 = 3.0 <0.001

vitamin-D Control 39.3 + 5.27

Serum Vitamin D (ng/ml)
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Fig No.1- Comparison of Serum-D in Type-2 diabetic subjects
and healthy subjects(control).

DISCUSSION

Epidemiological studies indicate that vitamin D deficiency is
widespread in those with diabetes. Recent studies have shown
a relationship between vitaminD deficiency and development
of tye 2 diabetes mellitus. Our study was an observational
descriptive, cross sectional, hospital based study. This study
found a greater level of severe vitamin D deficiency among
T2DM subjects as compared to the healthy controls and this
difference was statistically significant. Our findings are in
agreement with Anita Subramanian et al.(2011) who also
reported that levels of serum vitamin-D in T2DM patients were
significantly lower than the healthy controls.[7] In this study
the levels of fasting blood sugar, post prandial blood sugar,
glycosylated haemoglobin values were higher in Type-2
diabetic subjects as compared to control group. These values
were also found tobe highly significant.

The mechanisms for increased insulin resistance in vitamin D
insufficiency have not been fully elucidated. Many tissues and
cells including the B-cells of the pancreas express 1-OHase
and can produce 1,25-dihydroxy vitamin D. The f -cells have a
vitamin D receptor, which may improve insulin secretion and
production and an increase in serum 25(0OH)D3 levels leads to
reduction in f} -cell glucose insensitivity and increases Phase 1
and 2 of insulin secretion after a glucose challenge [4,5].
Vitamin D can also affect insulin secretion by increasing the
intracellular calcium concentration via the non selective
voltage-dependent calcium channels.[6]

CONCLUSION
In general, the study found that Type-2 diabetic subjects were

more likely to have a significant decrease level of Serum
vitamin-D than the normal healthy subjects. The decrease in
vitamin-D levels may occur through several mechanisms such
as a decrease in the calcium concentration, an increase in
PTH, or a direct effect of vitamin D on worsening insulin
resistance and secretion, augmenting the risk of developing
type 2 diabetes.
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