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1. Introduction

Introduction: Diabetes Mellitus (DM) is a chronic disorder resulting from a number of factors 

in which an absolute or relative deficiency of insulin or its function occurs. It is projected that 

by the year 2025, India alone would have 57 million diabetics mainly of type 2 diabetes 

constituting 90% of the diabetic population. The most important risk factors contributing to 

the development of CHD include lipid disorders. Cardiovascular complications are the leading 

cause of mortality and morbidity in diabetics. Material Methods: In this study 40 subjects 

newly diagnosed with NIDDM, aged 35-55 years were selected. Among 39 subjects' 20 are 

males and 20 were females.40 subjects of normal health individuals aged 35-55 years were 

selected for comparing with NIDDM subjects. 12hrs overnight fasting and a post pandrial 

venous blood samples were collected and separated by centrifugation at 2000 rpm for 10 min 

separated samples same day done for estimation of serum magnesium, lipid profile, FBS AND 

PPBS were measured by commercial kits. Statistics: P<0.05 statistically significant, using these 

methods the effect of diabetic control on the levels of serum magnesium in diabetic patients 

was studied with correlation parameters cholesterol, triglycerides, HDL. The difference 

between the groups were assessed by the student t test for independent samples. Linear 

regression analysis was done to know the association between the variables. Results: In 

diabetic patients serum cholesterol, triglycerides levels were higher than the healthy control 

levels. Discussion and Conclusion: Excess lipids in blood may lead to major complications like 

atherosclerosis, hypertension. Serum magnesium levels were found decreased comparing 

with controls. This may lead to myocardial ischemia, cardiac diseases. So magnesium levels 

could be a cause and consequences of DM and high levels of lipids may be lead to cardio 

vascular risk.

Diabetes Mellitus (DM) is a chronic disorder resulting from a 

number of factors in which an absolute or relative deficiency of 

insulin or its function occurs. It is projected that by the year 2025, 

India alone would have 57 million diabetics mainly of type 2 

diabetes constituting 90% of the diabetic population [1-2].The 

most common and life threatening disorder that besets type 2 

diabetic subjects is coronary heart disease (CHD). Irrespective of 

the ethnic background the risk for CHD among diabetic subjects is 

greater by a factor of 2 to 4 compared to non-diabetic subjects [3]. 

Magnesium has a wide spread distribution being particularly 

concentrated in the bone,muscle and heart.It is a cofactor for over 

300 enzymes particularly for those concerned with ATP and 

energy production.[4] Magnesium is also required for normal DNA 

function, cell permeability regulation and neuromuscular 

excitability.Magnesium is necessary for both the release and 

function of the parathyroid harmone and formation of 25-OH D3.

Approximately 50% of total body magnesium is found in bone. 

The other half is found predominantly inside cells of tissues and 

organs. Only 1% of magnesium is found in blood Low magnesium 

is linked to a higher incidence of ischemic heart disease and 

cardiac death[5,6,7] and magnesium deficiency in skeletal muscle 

has been observed in patients who had a myocardial 
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infarction.[8].Adeficiency of magnesium may result in an increased neuromuscular and cardiac excitability whilst on excess of the caution 

lead to depressed muscle performance or paralysis.[4]. Hypomagnesaemia occurs frequently in diabetic patients, especially those with poor 

glycaemic control [9]. Increased magnesium intake may improve insulin secretion and action [10,11], dyslipidaemia [12,13], and endothelial 

dysfunction [14], and decrease thrombotic tendency [15] and vascular contractility [10,15,16]. Hypomagnesemia has been related as a 

cause of insulin resistance, also being a consequence of hyperglycemia, and when it is chronic leads to the installation of macro and 

microvascular complications of diabetes, worsening the deficiency of Mg.[17,18]

The mechanism involving the DM and hypomagnesemia was still unclear, although some metabolic studies demonstrate that Mg 

supplementation has a beneficial effect in the action of insulin and in the glucose metabolism. [19,20]. Magnesium is known to play an 

important role in carbohydrate metabolism and its imbalance has been implicated in diabetes mellitus both as dietary magnesium and low 

serum magnesium levels. These are being recently implicated as risk factor for hypertension, diabetes mellitus and coronary artery disease. 

In view of these associations it was decided to study the relation between the diabetes and glucose control on one hand and serum lipids and 

magnesium on  the  other hand our baim is to study the change in circulating magnesium levels in diabetic patients wiseversa those in 

healthy controls,to evaluate the serum lipids in these patients as they are cardiovascular risk factor and to compare the serum magnesium 

levels in well controlled and not so well controlled in diabetic patients.

2. Material Methods

3. Results

Table A: Age and sex distribution of the study population.

Table B: Biochemical parameters levels studied (M ±SD)

Table C: Effect of diabetic control on the parameters studied (M ± SD)

The blood levels of plasma FBS in NIDDM was found to be 112.77± 41.89 mg/dl as compared with control values 85.57 ±12.08 mg/dl. 

This was found to be statistically significant (p<0.001).

2.1 Statistical analysis

In this study 40 subjects newly diagnosed with NIDDM,aged 35-55 years were selected. Among 39 subjects' 20b are males and 20 were 

females.40 subjects of normal health individuals aged 35-55 years were selected for comparing with NIDDM subjects.Among the subjects 20 

male and 20 female. 12hrs overnight fasting and a post pandrial venous blood samples were collected and separated by centrifugation at 

2000 rpm for 10 min separated samples same day done for estimation of serum magnesium, lipid profile, FBS AND PPBS were measured by 

commercial kits.

P<0.05 Statistically significant, using these methods the effect of diabetic control on the levels of serum magnesium in diabetic patients 

was studied with correlation parameters cholesterol,triglycerides,HDL.The difference between the groups were assessed by the student t 

test for independent samples.Linear rtegression analysis was done to know the association between the variables
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4. Discussion

5. Conclusion

6. References

potassium metabolism. A fundamental interaction between 
magnesium and other ions seems to occur at the cellular level. 
Intracellular calcium concentrations are controlled within narrow 
limits, with transient increases rapidly returning to normal levels. 
The release of intracellular calcium plays a key role in many cell 
functions, both basic (cell division and gene expression) and 
specialized (excitation, contraction and secretion) [33]. 
Magnesium leads to improved insulin production in elderly people 
with NIDDM. Elders without diabetes can also produce more 
insulin because of magnesium supplements, according to 
some[34], but not all studies[35]. Metabolic abnormalities and 
cardio vascular vrisk are greater in these patients with upper body 
fat distribution middle age obese population can maintains normal 
circulating levels of magnesium in type 2 diabetics or older 
subjects magnesium status is intered.[36].

High temperatures would increase sweat losses and, 
consequently, among the minerals, Mg would be the most affected, 
because the losses would not be compensated by the diet and 
water intake. Magnesium is a critically important nutrient and a 
useful therapeutic agent. Depletion of magnesium and 
hypomagnesemia are relatively common but difficult to diagnose 
and have been implicated in several disorders. Hypomagnesemia 
has been hypothesized to play a role in Cardiac heart disease. Low 
magnesium concentration may contribute to the pathogenesis of 
coronary atherosclerosis. 

In diabetic type 2 patients serum cholesterol, triglycerides 
levels were higher than the healthy control levels, So Excess lipids 
in blood may lead to major complications like atherosclerosis, 
hypertension. Serum magnesium levels were found to decrease 
comparing with controls. This may lead to myocardial ischemia, 
cardiac diseases. Conclusion of our study magnesium levels could 
be a cause and consequences of DM and high levels of lipids may be 
lead to cardio vascular risk.

Diabetes Mellitus is a chronic disease with altered carbohydrate 
metabolism. The total metabolic interactions of insulin products 
and its major role will be arrested and altered. Type -II diabetes, an 
end product of years of metabolic stress accompanying a state of 
insulin resistance is a chronic disorder [21]. The most important 
risk factors contributing to the development of CHD include lipid 
disorders. Cardiovascular complications are the leading cause of 
mortality and morbidity in diabetics. Framingham heart study 
(1974) demonstrated a direct association between diabetes and 
heart failure [22]. Diabetes patients with magnesium deficiency 
are at an increased risk of cardiovascular death, but none of these 
cardiac complications were seen in our patients, and although 
hypomagnesaemia is associated with low HDL cholesterol, high 
total cholesterol, and triglyceride levels[23,24]. The blood levels of 
FBS in NIDDM as compared with controls were found to be 
statistically significant (<0.001) and cholesterol, triglycerides, 
magnesium in NIDDM as compared with controls were found to be 
statistically significant but HDL were found to be not significant. 
The association between serum magnesium and blood sugars 
leads to several complications in human systems consequently 
triglycerides and HDL will also increase and causes major 
complications such as myocardial infarction and cardio vascular 
disease. Linear increase of HDL and Triglycerides, Cholesterol with 
serum magnesium levels were observed consistently over age 
groups and both sexes. In this study cholesterol, Triglycerides, HDL 
values showed significant increased with serum magnesium level 
irrespective of glucose level. Serum magnesium was significantly 
low in diabetics. Hypomagnesaemia in diabetic is usually observed 
in patients with deficient metabolic control, or associated to the 
DM chronic complications, according to clinical and 
epidemiological studies.[25,26] The responsible mechanisms for 
Mg deficiency in patients with diabetes have still not been clarified, 
mainly about the impact in the insulin resistance, in the 
development of diabetes and its chronic complications.[27,28,29]. 
The scientific evidences indicate the role of the calcium and Mg as 
mediators of the insulin action. In the DM occur chronic alterations 
of homeostasis of Mg intracellular, unchained by the unbalance 
between calcium and Mg. 

Other studies had demonstrated positive effect in the 
administration of insulin over intracellular Mg concentrations. 
One of them, demonstrated an improvement of the intracellular 
Mg concentration in obese children and patients with type 1 and 2 
DM, after the stimulation with 100 mU/mL of insulin.[30]. Despite 
of the deduction that the hypomagnesaemia is caused by the 
diabetes and not the opposite, the Mg deficiency also can influence 
in the onset of this disease. Hypomagnesaemia has been 
hypothesized to play a role in coronary heart disease. In renal 
disease mostly moderate hypomagnesaemia is seen. In 
hypertension magnesium levels might be lowered but their 
measurement does not seen relevant. In prediction of the severe 
pre eclamasia elevated magnesium concentration may play a role. 
Cardiac diseases are related to diminished magnesium levels, 
during myocardial infarction serum magnesium drops.[31]. Low 
serum magnesium level is a strong independent predictor of type 2 
diabetics in white participants. Low dietary magnesium intake 
does not confer risk for type 2 Diabetes Mellitusreplies that 
compartmentalization and renal handling of magnesium level and 
the risk for type 2 Diabetes[32]. Deficiency of magnesium is closely 
l i n k e d  t o  a b n o r m a l i t i e s  i n  c a l c i u m  a n d  
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