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Abstract: 
Introduction: Hyperglycemia in Diabetes Mellitus is known to have its effect on almost all body system through 
alterations in structural and biochemical changes in tissues.From this study it is hypothesized that alteration in 
calcium flux may adversely affect the insulin secretion as it is a calcium dependent process. 
Aim And Objectives: This study was done to estimate the serum calcium levels in type 2 Diabetes mellitus. 
Objectives: 
1.Estimation of blood glucose levels in all subjects. 
2.Estimation of serum calcium levels in diabetes and non-diabetes. 
3.Compare the serum calcium levels in diabetes and non-diabetes. 
Materials and methods: 
Case control study. 
Study Design: Diabetes subjects (cases) n=50 
                         Age and sex matched non diabetes (controls) n=50 
Plasma glucose levels was estimated by GOD-POD method.Serum calcium level was estimated by calcium 
Arsenazo method for all subjects at central lab of SBMCH,Chennai. 
Results And Conclusion: Results were analyzed using anova single factor.f statistical was greater than f 
critical value. 
A negative correlation was observed between serum calcium levels and plasma blood glucose levels. Also the p 
value was found to be less than 0.05 which confirmed that correlation was statistically significant. 
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I. Introduction 
Diabetes mellitus is a metabolic disease that is very common in India. Diabetes mellitus is known to 

have 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 the insulin secretion as insulin secretion is a 
calcium mediated process. 

There are various risk factors for diabetes,obesity being one of the commonest [1].Weight control is 
difficult to maintain on a long term basis. Hence there arises a need for easily modifiable risk factors. 

 
II. 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 College,Chennai. 

Plasma blood glucose level was estimated by GOD-POD method (Reference range-70-110 
mg/dl).Serum Calcium by Arsenazo(Reference range-8.9-10.3mg/dl) was estimated at the central lab.  
All the subjects were given a questionnaire were in 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 hypocalcaemia such as myalgia, arthralgia, pins and needles sensation, weakness, paresthesias.  

Hypertensive,asthmatics,subjects suffering from osteoporosis,osteomalacia,end stage renal failure,and 
pregnancy where excluded from the study. 
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III. Statistical Analysis 
Table-1: Anova analysis for diabetes and non-diabetes- 

 
 

Table-2: Correlation between plasma glucose levels and serum calcium levels: 

 
 

IV. Results And Discussion 
Results were analyzed using anova single factor.f statistical value was found to be greater than f critical 

value.p value was less than 0.05 which confirmed that the association was statistically significant. as shown in 
Table-1. 

A negative correlation was observed between plasma blood glucose and serum calcium levels that is 
increased plasma glucose levels was associated with decreased serum calcium levels as shown in Table-2. 

 
V. 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. Depolarizationcauses 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. Further 
calcium is necessary for insulin receptor phosphorylation and proper signal transduction and thus optimal 
GLUT-4 transporter activity. 

x Alterations in calcium flux can have adverse effects on insulin secretion, acalcium-dependent 
process.Calcium repletion alone normalized glucose tolerance and insulin secretion invitamin D-
depleted rats. [13, 14] 

x In people without diabetes, hypocalcaemia is associated with impairment of insulin release  
x In diabetes patients, an oral calcium load augments glucose-induced insulinsecretion [10]. 
x Patients with resistance to 1, 25-OHD were found to have abnormal insulinsecretion only if they were 

hypocalcaemia[4, 5, 6, 13, 14] 
x Changes in Calcium in primary insulin target tissues contributes to alterations ininsulin action  
x Impairment of insulin receptor phosphorylation, a calcium-dependent processleads to impaired insulin 

signal transduction and decreased glucose transporter-4 activity  
x Changes in calcium modulate adipocyte metabolism, which may promotetriglyceride accumulation via 

increased de novo lipogenesis and inability tosuppress insulin-mediated lipolysis leading to fat 
accumulation. 

x Patients with type 2 DM exhibit impaired cellular calcium homeostasis including defects in skeletal 
muscle, adipocytes, and liver. Changes in calcium may lead to cytokine-induced apoptosis. 

 
 

Anova: Single Factor

SUMMARY
Groups Count Sum Average Variance

PLASMA BLOOD GLUCOSE LEVELS (mg/dl) 90 12325 136.9444444 3727.378901
SERUM CALCIUM LEVELS (mg/dl) 90 851 9.455555556 0.388339576

ANOVA
Source of Variation SS df MS F P-value F crit

Between Groups 731403.7556 1 731403.7556 392.4084892 6.96761E-47 3.894232131
Within Groups 331771.2844 178 1863.88362

Total 1063175.04 179

PLASMA BLOOD GLUCOSE LEVELS (mg/dl) SERUM CALCIUM LEVELS (mg/dl)
PLASMA BLOOD GLUCOSE LEVELS (mg/dl) 1
SERUM CALCIUM LEVELS (mg/dl) -0.284110641 1
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VI. Conclusion 
Thus it can be seen that the role of calcium in the etiopathogenesis of diabetes is multifactorial.If 

calcium is supplemented along with vitamin D to diabetes patients it can help in better glycemic control as well 
as prevent early onset of diabetes if supplemented in non-diabetes subjects. 
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