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ABSTRACT A

Background: Diabetes mellitus (DM) is caused by various etiological factors that lead to different metabolic dysregulations.
Magnesium (Mg) is supposed to have some role in glycemic control in Type 2 diabetes and also with the disease progression.
This study was taken up to estimate the level of serum Mg and correlate the same with glycated hemoglobin (HbAlc).
Aim and Objective: The present study was conducted to estimate serum Mg level in type 2 DM patients and find out if
there is any correlation with HbAlc. Materials and Methods: Blood samples from 50 patients of type 2 diabetes were
taken and levels of different parameters — fasting blood sugar, postprandial blood sugar, HbAlc, and serum Mg were
estimated and analyzed statistically. Results: The mean serum Mg in cases is 1.64 + 0.15 mg/dl and mean serum Mg in
controls is 1.9 + 0.16 mg/dl. Mean HbAlc in cases is 7.49 + 1.22% and mean HbAlc in controls is 4.64 + 0.36%. There
is a negative correlation between serum Mg levels and HbAlc. Conclusion: In this study, inverse correlation was found
between serum Mg level and HbA lc. Further larger study will be needed to strengthen the results revealed.
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INTRODUCTION broadly be divided into four types or classes: Type 1 DM,

Type 2 DM, gestational DM, and other specific types.[')
Diabetes mellitus (DM) is caused by various etiological

factors that lead to different metabolic dysregulations. It ~ Magnesium (Mg) by being a cofactor for various enzymes of
is a combination of diverse group of metabolic disarray metabolism, including the enzymes of glycolysis, plays a very
with events of hyperglycemia and glucose intolerance as a  pertinent role in the body. It is also required for regulation of
result of either deficient production of insulin, ineffective  jpculin signaling and post-receptorial action of insulin. Low serum
insulin action, or a combination of both.[! Depending on the Mg status has been seen in many Type 2 DM patients by different
etiopathogenesis and mode of clinical presentation, it can  jp oo vors The reason is attributed mainly due to enhanced renal

e (L EnE B Gl excretion and may also be due to reduced dietary intake.
Website: www.njppp.com Quick Response code
Mg is also involved in insulin-mediated uptake of
_E E glucose.”! Certain studies have reported that deficiency of
DOI: 10.5455/njppp.2020.10.0513620201062020 v r Mg may induce an altered state of cellular glucose transport,
E decreased pancreatic insulin secretion, and defective post-
receptorial action of insulin.*!
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Therefore, Mg is important for glucose homeostasis and its
deficiency can negatively impact and worsen the insulin
resistance in type 2 DM. Its deficiency in diabetes has been
associated with endothelial cell dysfunction, inflammation,
and oxidative stress, which leads to vascular complications
such as nephropathy and atherosclerosis.”

A previous study by Sharma et al.'” carried out to assess
the connection between serum Mg and complications of DM
showed that duration of DM was negatively related and poor
glycemic control was associated with hypomagnesemia.

Ankush et al.' have found that hypomagnesemia was more
pronounced in diabetics with complications. They also
found that there was an inverse relationship between serum
Mg levels and glycated hemoglobin (HbAlc¢) in type 2 DM
patients.

The relationship between Mg and Type 2 DM has been
established and about a third of cases with Type 2 DM have
hypomagnesemia.?!

Therefore, this study was conducted to see if there is any
correlation between serum Mg and glycemic control in Type
2 DM patients.

Aim of the Study

The aim of the study was as follows:
e To evaluate serum Mg level in type 2 DM patients
e To see whether there is any correlation with HbAlc.

MATERIALS AND METHODS

A total of 50 cases and controls from medicine outpatient
department were included in the study. The study was
done after obtaining approval from the Institutional Ethics
Committee.

Exclusion Criteria

Renal failure patients, Type I DM patients, chronic alcohol
consumption, acute pancreatitis, patients on loop/thiazide
diuretics or Mg supplement/Mg containing antacids, and any

other conditions causing low Mg levels were excluded from
the study.

Sampling and Methods

Under aseptic precautions, 5 ml blood was collected from
antecubital vein for serum Mg, fasting blood sugar (FBS),
postprandial blood sugar (PPBS), and HbA1c after overnight
fasting.

Mg was assayed in Siemens Advia Chemistry System. HbAlc
analysis was done by ion exchange resin method.

The data were analyzed using Statistical Package for the
Social Sciences and data recorded as mean + standard
deviation and were considered significant when P < 0.05.

RESULTS

Out of total 50 patients, 36 were male and 14 cases were
female, and most of cases were seen in the age group
of 4650 years. The Mean + SD of serum Mg in controls
(males) was found to be 1.9 £ 0.16 mg/dl while mean = SD of
serum Mg in cases (males) was found to be 1.61 + 0.16 mg/
dl. The mean and SD of serum Mg in controls (females) was
found to be 1.93 £ 0.16 mg/dl while mean and SD of serum
Mg in cases (females) was 1.67 + 0.11 mg/dl. Serum Mg was
found to be low in all age groups of both male and female
cases. From this, we can infer that serum Mg is lower in cases
than in controls [Table 1]. Levels of HbAlc significantly
increase with the extent of DM, while the levels of serum Mg
significantly decrease with the increase in time span of DM
[Table 2].

The mean serum Mg in cases is 1.64 = 0.15 mg/dl and mean
serum Mg in controls is 1.9 &+ 0.16 mg/dl. From Table 3, it
is evident that the mean Mg level in cases is less than that
in controls and it was found to be statistically very highly
significant. Mean HbAlc in cases is 7.49 + 1.22% and mean
HbA1c in controls is 4.64 + 0.36%. From the above table, it
can be seen that the mean HbAlc in cases is higher than that
in controls and it was found to be statistically very highly
significant.

Table 1: Serum Mg in controls and cases

Age group (in years) Controls Cases
Male (Mean£SD) mg/dl Female (Mean+SD) mg/dl Male (Mean+SD) mg/dl Female (Mean+SD) mg/dl

40-45 2.00+0.18 2.10+0.21 1.66+0.19 1.70+0.10

46-50 1.97+0.13 1.97+0.13 1.61+0.18 1.67+0.04

51-55 2.00+0.13 1.93+0.12 1.62+0.17 1.64+0.15

56-60 1.78+0.06 1.80+0.00 1.58+0.10 1.70+0.00

>60 1.80+0.06 0 1.60+0.12 0

Total 1.90+0.16 1.93+0.16 1.61+0.16 1.67+0.11

Mg: Magnesium

2020 | Vol 10 | Issue 09

National Journal of Physiology, Pharmacy and Pharmacology



Buragohain et al.

Serum magnesium level as an indicator of glycemic control

Table 2: Serum Mg and HbA 1¢ in cases with duration of DM

Duration of diabetes (in years) Total number of cases HbAlc (Mean+SD)% Serum Mg (Mean+SD) mg/dl

<1 7 6.20+0.27 1.73+0.28

2-5 20 7.19+0.98 1.60+0.18

6-10 22 8.19x1.16 1.59+0.13

>10 1 7.10+0.00 1.70+0.00

Total 50 7.49+£1.22 1.64+0.15 mg/dl
P<0.001 P<0.05

HbAlc: Glycated hemoglobin, DM: Diabetes mellitus, Mg: Magnesium

Table 3: Serum Mg and HbA 1c in cases and controls

Age group Serum Mg (mg/dl) HbAlc (%)

(in years)  Cages (Mean+SD)  Controls (MeantSD) “P-value” Cases (MeantSD)  Controls (Mean+SD)  “P-value”
4045 1.69+0.17 2.01£0.21 P<0.01 6.50+£0.77 4.48+0.31 P<0.001
46-50 1.63+0.17 1.97+0.14 P<0.001 7.41+1.36 4.50+0.21 P<0.001
51-55 1.58+0.15 1.97+0.18 P<0.001 7.59+0.88 4.50+0.24 P<0.001
5660 1.60+0.11 1.78+0.06 P<0.001 8.07+0.93 5.02+0.22 P<0.001
>60 1.6+0.12 1.84£0.07 P<0.001 8.50+1.02 4.94+0.39 P<0.001
Total 1.64+0.15 1.940.16 7.49+1.22 4.64+0.36 —

HbA lc: Glycated hemoglobin, Mg: Magnesium

Table 4: Serum Mg and HbA 1c in cases with duration of DM

Duration of diabetes (in years) Total number of cases HbAlc (Mean£SD)% Serum Mg (Mean+SD) mg/dl

<l 7 6.20+0.27 1.73+£0.28

2-5 20 7.19+£0.98 1.60+0.18

6-10 22 8.19+1.16 1.59+0.13

>10 1 7.10+£0.00 1.70+0.00

Total 50 7.49+1.22% 1.64+0.15 mg/dl
P<0.001 P<0.05

HbA lc: Glycated hemoglobin, DM: Diabetes mellitus, Mg: Magnesium

From Table 4, it can be seen that the levels of HbAlc very
significantly increases with the increase in extent of DM,
while the levels of serum Mg significantly decrease with the
increase in time span of DM.

From Table 5, it is obvious that the mean FBS and PPBS in
cases were found to be very significantly higher than that of
controls. The mean HbAlc in cases was found to be very
significantly higher than that in control.

DISCUSSION

Apart from being linked with type 2 diabetes, several
studies have found a negative correlation between glycemic
control and serum Mg levels.l'*!¢! Different authors have
different opinion about Mg in diabetes, some suggesting
that diabetes in itself may cause hypomagnesemia, while
many have reported that a high dietary intake of Mg may
provide a role in reducing the risk of complications in Type
2 DM.[]7-20]

Table 5: Comparison of FBS, PPBS, and HbAlc

Parameters Cases Controls “P-value”
(MeanzSD) (Mean£SD)
FBS 159.72+53.91 86.4+7.32 mg/dl P<0.001
mg/dl
PPBS 230.66+92.93 118.5+17.68 mg/dl P<0.001
mg/dl
HbAlc (%) 7.49+1.22 4.64+0.36 P<0.001

HbAlc: Glycated hemoglobin, FBS: Fasting blood sugar,
PPBS: Postprandial blood sugar

There have also been studies which suggest that
supplementation of oral Mg in type 2 diabetic patients
improved their insulin sensitivity as well as metabolic
control. Tt is still not very clear how hypomagnesemia
induces or worsens existing diabetes. Magnesium besides
being an essential activator of important enzymes in the
body, has also a role in insulin’s secretion, binding and
activity.?>?¥ It was suggested that low serum Mg may lead to
a defective transport of glucose and also cause an alteration
in the post-receptorial signaling of insulin./®!
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This study was conducted to assess serum Mg levels in type
2 DM patients and its relation with glycemic control. The
study showed that serum Mg was notably lower in type 2 DM
patients when compared to controls. Similar observations
were also made by Razeena et al.*!

Inthisstudy, it was also seenthatthe HbA 1clevels significantly
increase with the increase of time span of DM (P < 0.001),
while the levels of serum Mg significantly decrease with the
increase in duration of DM (P < 0.05). Furthermore, with
increased levels of HbAlc, it was observed that the serum
Mg levels were significantly decreased (P < 0.01). Thus, our
study suggests negative correlation between serum Mg and
HbAlc.

Corsonello et al.?* and Corica et al.*” were in concordance
with our study, they observed a negative correlation between
serum ionized Mg levels and HbAlc and also found it to
be statistically significant. They also remarked that serum
ionized Mg decreases together with the increase in plasma
HbA1c level. These findings may be due to the fact that their
cases may be having incipient nephropathy or metabolic
syndrome.

Verma et al.®® were of the same conclusion that with increase
in time span of DM, HbA 1¢ values show a significant increase
(P <0.001). However, Kabadi® did not find any significant
relationship between age of patients, duration of DM, FBS,
and HbAlc. The study postulated that HbA1lc concentrations
in elderly populations may be related to associate chronic
disorder rather than old age.

Masood et al.,”Y Walter et al.,®" and Saeed et al.”? have
observed serum Mg within normal range in both Type
2 diabetic patients and in healthy controls. They have
postulated that their observations were because of exclusion
of patients undergoing treatment with diuretics and patients
of renal failure also that serum Mg and other trace elements
status may be a consequence of DM or disturbances of this
trace element may lead to further progression of the disease.

Small sample size and use of end point method for serum
Mg estimation are the main limitations of the study. For a
conclusive statement on Mg status, subsequent research with
a large sample load and increased duration of study with
ion selective electrode (ISE method) will give us a better
evidence of the actual Mg status of the body and its clinical
significance.

CONCLUSION

Serum Mg levels were significantly decreased when
compared to controls and it was inversely correlated with
HbAlc levels and also it significantly increases with the
increase in time span of DM. Hypomagnesemia may be a

consequence of complications of DM or it may be a cause
leading to the development of complications of DM.
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