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Abstract

In India, the scenario is not different when compared to the world scenario. The best strategies are not able to prevent the
complications suggesting that alternative treatment strategies are needed. Insulin-dependent uptake of glucose is reduced
in magnesium deficiency. Magnesium supplementation improves glucose tolerance. So one such treatment strategy under
research is supplementation of magnesium and its role in primary prevention of diabetes and slowing the progression of
complications that is related to the dreaded disease. So before anything it is best to understand the profile of serum
magnesium in type 2 Diabetes mellitus. So this study is dedicated for this above said cause.
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INTRODUCTION

In India, the scenario is not different when
compared to the world scenario. The best strategies are
not able to prevent the complications suggesting that
alternative treatment strategies are needed [4]. Serum
hyperglycaemia resulting from defects in insulin
secretion, insulin action (may be due to failure of
complex insulin — receptor interaction) or both [1].
According to the International Diabetes Federation
(IDF), diabetes has affected at least 300 million people
worldwide, and this number is expected to reach 450
million by the year 2030 [2]. There are mainly two
types of diabetes Type — 1 and Type-2, the latter type of
diabetes mellitus is the most common form of diabetes
accounting for 90% of the cases [3]. Insulin-dependent
uptake of glucose is reduced in magnesium deficiency.
Magnesium  supplementation  improves  glucose
tolerance. Magnesium, is an essential mineral needed
by human body [5], It is also the fourth most abundant
cation in the human body [6]. Magnesium orally
produces diarrhoea; but intravenously it produces CNS
depression [7]. It is also the activator of many enzymes
requiring ATP. Alkaline phosphatase, hexokinase,
fructokinase, phosphofructokinase, adenyl cyclase,
cAMP dependent kinases, etc. need magnesium [7]. It is
believed to play a role in glucose homeostasis, insulin
action, and the development of type 2 diabetes [8]. It
may influence insulin secretion by interacting with
cellular calcium homeostasis [9]. Magnesium can
function as a mild, natural calcium antagonist. So the
level of intracellular calcium is increased in Mg-
deficiency subjects. This increased intracellular calcium

may compromise the insulin responsiveness of
adipocytes and skeletal muscles leading to the
development of insulin resistance [10]. Another study
has also found that insulin deficiency or insulin
resistance can affect the tubular absorption of Mg,
leading to hypomagnesaemia in diabetic subjects
[11]. Thus, a vicious circle is formed by mutual
influence between insulin resistance and
hypomagnesaemia resulting in aggravation of insulin
resistance [12]. Mg has been reported to possess
antioxidant property [13].

The dietary recommendation (Recommended
Dietary Allowances/RDA) for magnesium is 400 to 420
mg daily for adult men and 310 to 320 mg daily for
adult women [14].

So before anything it is best to understand the
profile of serum magnesium in type 2 Diabetes
melliyus. So this study is dedicated for this above said
cause.

Aims and Objectives: To study the serum magnesium
profile in Type 2 Diabetes Mellitus.

MATERIALS AND METHODS
e This study was done in the Department of
General Medicine, from A J Institute of
Medical Sciences
e This study was done in from April 2015 to
March 2016.
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e One hundred subjects who were diagnosed to Inclusion Criteria
be diabetic were included for the study. They e  Patients who are confirmed type — 2 diabetics.
were compared with the normal 100 patients.
e The complete history was taken and the Exclusion Criteria
relevant data was looked upon and noted. The e Patients who were on  magnesium
blood was collected and was sent to the supplementation.
Department of Biochemistry for Magnesium
level analysis.
RESULTS
ssovers |
40-50 years F
20-30 years .
i} 5 10 15 20 25
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Fig-2: Gender Distribution

Table-1: Mean Magnesium levels

Normal Diabetic P VALUE
Mean £ sd | Mean # sd
Mean Magnesium Levels | 2.14+0.76 | 1.32+0.2 | <0.001
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Fig-3: Mean serum magnesium levels

DISCUSSION

Hypomagnesemia in DM2 is present only in
severe (and generally long lasting) Mg deficits. A
chronic latent Mg deficiency without alteration in
serum total Mg is more commonly observed [12]. These
often undetected Mg insufficiencies have clinical
importance, since Mg is a main co-factor in numerous
enzymatic reactions (> 300 enzymatic reactions
including all the enzymes of glycolysis). Mg also is
deeply involved in the regulation of insulin signaling, in
the phosphorylation of insulin receptor kinase, in the
post receptorial action of insulin, and in insulin-
mediated cellular glucose uptake.

The clinical consequence of a chronic Mg
deficit is post-receptorial insulin resistance and
consequent reduced glucose utilization in the cells,
worsening the reduced insulin sensitivity present in
DM2.

Another possible link between Mg deficiency
and reduced insulin sensitivity is the presence of
oxidative stress and/or inflammation. Thus, free
radicals are often increased in DM2, hypertension,
metabolic syndrome and aging, conditions also
associated with Mg deficits. In particular, we
demonstrated an age-dependent deficit of cellular Mg in
persons aged 65 years and over, as well as in patients
with essential hypertension or DM2, independently of
age.

Nevertheless, independently of the
mechanisms of Mg deficits in DM2, metabolic
syndrome, essential hypertension and aging, it is
apparent that this Mg deficiency may contribute to
enhance the insulin resistance status of these conditions.
Mg deficit could precede and cause post-receptorial
resistance of insulin and alter glucose tolerance.

CONCLUSION

Magnesium levels in diabetes is deranged and
it has to be replenished which is ideal for the treatment
of Diabetes Mellitus.
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