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A Background: Magnesium (Mg*™) deficiency is related with terrible glycemic

control. Supplementation of Mg"™ lowers blood sugar, improves insulin
sensitivity and as a end result, diabetic complications inclusive of diabetic
nephropathy, diabetic neuropathy, diabetic retinopathy are delayed.

Objective: This study was designed to know the status of serum Mg"" in newly
detected type 2 diabetic subjects.

Methodology: The study was conducted at the Department of Laboratory
Medicine (Clinical Pathology) in collaboration with BIRDEM General
Hospital, Dhaka. In this study, serum magnesium level of one hundred twenty
newly detected type 2 diabetic patients were measured. The test was achieved
by biochemical auto analyzer (Siemens Dimension RL Max).

Result: The mean magnesium level was 1.943.1 mg/dl with range from 1.5-2.4
mg/dl. Hypomagnesemia (Serum magnesium < 1.8 mg/dl) was documented in
36 (30%) patients with a female: male ratio of 5:7. 32(89.7%) patients had raised
HbAlc in low magnesium group. 60 (71.0%) patients had raised HbAlc in
normal magnesium group. The difference was statistically significant (p<0.05)
between two groups.

Conclusion: Measurement of serum concentration of magnesium is easy and
not expensive. Therefore, treatment with these trace elements should be started
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INTRODUCTION

Magnesium (Mg++) is the fourth most abundant
cation found in the human body!?. One of the
potential pathophysiological mechanisms which
links serum magnesium to microvascular
complications is an amplification of insulin
resistance??. Magnesium is a mild, natural calcium
antagonist. So, the level of intracellular calcium is
increased in magnesium deficiency patients. This
increased intracellular calcium may compromise
the insulin responsiveness of adipocytes and
skeletal muscles which leads to the development of
insulin resistance*® . Another study has also found
that insulin deficiency or insulin resistance can
hamper the tubular absorption of magnesium that
leads to hypomagnesemia in diabetic patients®.
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in all newly detected type 2 diabetic patients.
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Magnesium (Mg++) plays a key role in many
fundamental  biological processes such as
metabolism and DNA synthesis’. Mg++ deficiency
may cause endothelial cell dysfunction,
inflammation and oxidative stress'%!°. Endothelial
cells could be injured through inflammatory
response. It causes an increase in capillary
permeability particularly in glomerular vessels*!!12,

MATERIALS AND METHODS

This cross-sectional study was conducted at the
Department of Laboratory Medicine (Clinical
Pathology) in collaboration with Department of
Biochemistry and Molecular Biology, BSMMU and
BIRDEM General Hospital, Dhaka. The duration of
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study period was from March 2016 to February
2017. Total 120 subjects of newly detected type 2
diabetes  mellitus  were included. = Serum
magnesium level in all newly detected type 2
diabetic patients were measured. Type-1 diabetes,
gestational ~ diabetes, patients with  UTI/
pyelonephritis, patients who were on magnesium
based antacid medication, on long term diuretics,
with malabsorption or chronic diarrhea, on dialysis
were excluded.

Measurement of Serum Magnesium

Serum magnesium (MG) was measured in
biochemical auto analyzer (Siemens Dimension RL
Max). Methylthymol blue (MTB) forms a blue
complex with magnesium. Calcium interference is
minimized by forming a complex between calcium
and Ba-EGTA (chelating agent). The amount of
MG-MTB complex formed is proportional to the
magnesium concentration and is measured using a
bichromatic (600 and 510 nm) endpoint technique.

STATISTICAL ANALYSIS

Data was analyzed using IBM SPSS 20. The
independent samples t-test was applied for
normally distributed variable. Results were given as
mean =+ standard deviation. The comparison
between groups was made by unpaired t-test and P
values < 0.05 were considered significant. Ethical
clearance was taken prior to collection of data.

RESULT AND OBSERVATIONS
Total 120 subjects of newly detected type 2
diabetes mellitus were included.

Table 1: Distribution of the patients by age (n=120)
Age (in years) Frequency Percent
<35 22 18.3
35-45 22 18.3
45-55 46 38.3
>55 30 25.0
Total 120 100.0
Mean + SD (Min-Max) 48.28 + 10.85 (25-67)

Table 1 shows age distribution of the study patients, it was
observed that 46 (38.3%) patients were between 45-55 years
age group. The mean age was found 48.28+10.85 years and
ranged from 25 to 67 years.
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Table 2: Distribution of the study patients by serum
magnesium (n=120)

Serum magnesium Number of
(mg/dl) patients

<1.8 (low) 36 30.0
1.8-2.4 (normal) 84 70.0

Percentage

Table 2 shows serum magnesium level of the study patients, it
was observed that 36(30.0%) had low level (<1.8 mg/dl) and
84(70%) had normal level (1.8-2.4). The mean serum
magnesium level was found to be 1.9+0.3 mg/dl and ranged
from 1.5 to 2.4 mg/dl.

Table 3: Comparison between serum magnesium level with
sex (n=120)

Sex Serum magnesium level (mg/dl) P value
Low magnesium Normal
(n=36) magnesium

(n=84)

Male 16 54

Female 20 30

Female: Male ratio 0.53:1 0.07"
1.25:1

ns= not significant

Table 3 shows comparison between sex with serum
magnesium level. It was observed that Female: Male in low
magnesium was 1.25:1 and Female: Male in normal
magnesium was 0.53:1 The difference was statistically not
significant (p=0.07) between two group.

Table 4: Distribution of the patients HbAlc by serum
magnesium level (n-120)

Serum magnesium level (mg/dl)

HbAlc

(%) Normal magnesium

Low

. p value*
magnesium

1.8-2.4 mg/dl <1.8 mg/dl

Normal
(<6.5)

Raised
(>6.5)

Total 84 (100.0)

Mean +
SD

*t test was done to measure the

24 (29.0) 4(10.3)

60 (71.0) 32 (89.7)
36 (100.0)

7.53+1.72 7.90 + 1.69 0.04*

s= significant

Table 4 shows distribution of the patients HbAlc by serum
magnesium level. 32(89.7%) had raised HbAlc in low
magnesium group. 60 (71.0%) had raised HbAlc in normal
magnesium group. The difference was statistically significant
(p<0.05) between two groups.
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DISCUSSION

The cross-sectional study was aimed at determining
the serum magnesium concentration in newly
detected diabetic population. The findings of this
study are compared with the results of some other
published articles. In this study, 120 patients of
newly detected type 2 diabetes mellitus were
included. It was observed that 36(30.0%) had <I1.8
mg/dl and 84(70%) had normal serum magnesium
level (1.8-2.4 mg/dl) and the mean + SD for serum
magnesium in study population was 1.92 + 0.3
mg/dl. Shaikh M k et al., 2011 in their study found
that the mean + SD for serum magnesium in overall
subjects was 1.34 £ 0.53. The hypomagnesemia was
identified in 08 (14.5%) patients of type 1 diabetes
and 47 (85.5%) of type 2 diabetes (P = 0.02). The
hypomagnesemia was identified in patients with
diabetes mellitus (type 1 and type 2) with statistical
significant values'®. In another study done by
Ferdousi S et al.,2010 found that serum magnesium
concentration in the type 2 diabetic patients was
found significantly (p<0.001) lower than that of
control group.  The reasons of decreased
magnesium in type 2 diabetes mellitus might be
due to higher urinary losses or impaired absorption
of magnesium as compared to healthy persons.

We found statistically poorer glycemic control in the
hypomagnesemia patients as compared with the
normomagnesemia patients. A recent meta-analysis
found from 13 selected studies, 9 showed a
statistically significant inverse relation between
magnesium intake and development of diabetes'’.

CONCLUSION

These results suggest that hypomagnesemia is not
caused by diabetes, but insulin resistance is the main
determinant in the association of Mg2+ and
glycaemic control in individuals with type 2
diabetes. Serum Mg was found to be inversely
associated with the prevalence of diabetes.
Large-scale clinical trials are needed in order to
determine whether the correction of Mg deficiency
could be effective to reduce the incidence of
diabetes.
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