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ABSTRACT 

 
Hyperglycemia has its effect on almost all body systems causing various structural and biochemical 

changes. From this study it is hypothesized that alterations in calcium flux may adversely affect insulin secretion 
as it is a calcium dependent process. since vitamin d plays a very important role in calcium homeostasis it is also 
hypothesized that alterations in vitamin D levels may also affect insulin secretion. This study was done to 
estimate the serum calcium and vitamin D levels in type 2 Diabetes mellitus patients. Estimation of blood 
glucose levels in all subjects. Estimation of serum calcium levels in diabetes and non-diabetes. Estimation of 
vitamin D levels in diabetes and non-diabetes. Compare serum calcium and vitamin D levels in diabetes and non 
diabetes. Case control study. Diabetes patients (cases)[n=50],non Diabetes patients (controls)[n=50].Plasma 
glucose levels was estimated by GOD-POD Method. Serum calcium levels were estimated by Arsenazo method. 
vitamin D was estimated by ELISA Method for all subjects at the central lab of biochemistry, SBMCH, Chennai. 
Data collected was analyzed by single factor Anova and two way Anova. In both the cases F statistical value was 
greater than F critical value and p value was less than 0.05 in both the analysis also there was a negative 
correlation between plasma blood glucose levels and serum calcium levels in Diabetes patients and a weak 
positive correlation between serum calcium and vitamin D levels in diabetes patients. Thus a correlation was 
established between the three parameters from this study. Supplementation of calcium along with vitamin D 
can prove to be a easily affordable and effective strategy in optimizing blood glucose levels in diabetes as well 
as reduce the risk of occurrence of the disease in non diabetes patients. 
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INTRODUCTION 
 

Diabetes is a condition characterized by hyperglycemia that occurs either due to 
decreased insulin secretion or insulin resistance in body tissues. Hyperglycemia has its effect on 
almost all body systems through various structural and biochemical changes. The hypothesis of 
our study is that alterations in calcium flux may adversely affect insulin secretion as it is a 
calcium dependent process. Vitamin D plays a very important role in calcium homeostasis, 
hence it is also hypothesized that alterations in vitamin D levels may also affect insulin 
secretion. 

 
There are various risk factors for diabetes, the most important being obesity. It has long 

been suggested that weight loss greatly helps in control as well as prevention of diabetes 
mellitus. But it is difficult to achieve and maintain long term. 

 
Hence there occurs the need to identify easily modifiable risk factors. There is evidence 

as per studies done by Anastassios G Pittas that calcium and vitamin D levels when altered may 
affect control of Diabetes [1-10]. 

 
MATERIALS AND METHODS 

 
Ours was a case control study where in data was collected from 128 subjects but only 42 

non Diabetic and 48 diabetic volunteered to give blood samples for the laboratory 
investigations. All investigations were carried out at the central lab of Sree Balaji Medical 
Colege, Chennai. 

 
Plasma blood glucose levels was estimated by GOD-POD method (Reference range-70-

110 mg/dl).Serum Calcium by Arsenazo (Reference range-8.9-10.3mg/dl) and vitamin D by 
ELISA method (Reference range-30-150 ng/ml) was estimated at the central lab. 

 
All the subjects where given a questionaire wherein they were asked to fill details 

regarding age, body weight, physical activity, smoking status, alcohol usage, drug intake, history 
of hypertension, asthma, duration of diabetes, symptoms of hypocalcemia such as myalgia, 
arthralgia, pins and needles sensation, weakness, paresthesias.  

 
Hypertensives, asthmatics, subjects suffering from osteoporosis, osteomalacia, end 

stage renal failure and pregnancy where excluded from the study. 
 

STATISTICAL ANALYSIS 
 

Anova single factor and Anova two factor analysis was done. 
 

In both the analysis F statistical value was greater than F critical value and P value was 
less than 0.05 which was statistically significant. 
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Overall Results of the Study. 
 

 
Reference Range: 
Plasma Blood Glucose Levels (mg/dl)  <70    70-110 >110 
Serum Calcium Levels (mg/dl)  <8.6    8.6-10.3     >10.3 
Vitamin D Level (ng/ml)  <30    30-150     >150 
 
 
 

 
 
 
 
 
 
 
 
 

DM Low Normal High Total 

PLASMA BLOOD GLUCOSE LEVELS (mg/dl) 2 14 32 48 

SERUM CALCIUM LEVELS (mg/dl) 7 41 0 48 

VITAMIN D LEVEL (ng/ml) 40 8 0 48 

NDM Low Normal High Total 

PLASMA BLOOD GLUCOSE LEVELS (mg/dl) 0 26 17 43 

SERUM CALCIUM LEVELS (mg/dl) 1 42 0 43 

VITAMIN D LEVEL (ng/ml) 38 5 0 43 
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There was a negative correlation between serum calcium and plasma blood glucose levels,and there was a weak positive correlation 
between serum calcium and vitamin D levels. 

 
DISCUSSION 

 
Diabetes is a very common disease in India with the number of diabetes cases is increasing every year at an alarming rate. 

There arises a need for implementing cost effective and effective measures to prevent as well as control the disease. 
 
Insulin secretion is a calcium dependent process. When blood glucose levels increase the glucose is transported inside with 

help of GLUT-4 transporters. This glucose is converted to glucose-6-phosphate with aid of glucokinase. This is further oxidized to 
yield increased ATP which causes closure of potassium channels and hence depolarization of the cell membrane depolarisation 
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causes a increase of calcium flux through calcium channels which causes docking of vesicles 
containing insulin to fuse with the cell membrane. Insulin is then secreted by exocytosis. 

 
Calcium is important for insulin mediated intracellular processes in insulin responsive 

tissues such as adipose tissue and skeletal muscle with a very narrow range necessary for 
optimal insulin action. Furthermore, calcium is necessary for insulin receptor phosphorylation 
and proper signal transduction and thus optimal GLUT-4 transporter activity. 
 
Role of Vitamin D In Insulin Secretion 
 
Synthesis of vitamin D 
 

When exposed to sunlight Previtamin D is converted to vitamin D3 (cholecalciferol). 
Cholecalciferol is converted to 25-hydroxy cholecalciferol in the liver with help of 25-
hydroxylase. 25-hydroxy cholecalciferol is converted to 1,25-dihydroxy cholecalciferol with help 
of 1-alpha hydroxylase enzyme. This 1,25-dihydroxy cholecalciferol causes increased calcium 
absorption from intestine. 

 
Vitamin D contributes to normalization of extracellular calcium ensuring normal calcium 

flux through cell membrane. Studies done have also shown to prove that there is a vitamin D 
response element in the human insulin gene promoter. Also 1 alpha hydroxylase is expressed 
by beta cells of pancreas thus playing a important role in formation of active form of vitamin D. 
 

RESULTS AND CONCLUSION 
 

There appears to be a correlation between plasma blood glucose, serum calcium, 
vitamin D levels in Diabetics. Supplementation of calcium along with vitamin D can prove to be 
a very cost effective and beneficial factor in modifying the risk of diabetes along with playing a 
very crucial role in better glycemic control. 
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