Journal of Stress Physiology & Biochemistry, Vol. 16, No. 4, 2020, pp. 102-106 ISSN 1997-0838
Original Text Copyright © 2020 by Ashok and Padmini

ORIGINAL ARTICLE

Study of Serum Magnesium Levels and Its Relation to
Glycemic Control in Patients with Type 2 Diabetes
Mellitus

Ashok V., Padmini P.J.

Department of Biochemistry, Shri Sathya Sai Medical College and Research Institute, Kanchipuram,
Tamilnadu, India - 603108

*E-Mail: padhu496@gmail.com

Received June 22, 2020

Background and objectives: Diabetes mellitus is the most common endocrine disorder and
the leading cause of death and disability in the world. Magnesium is the most common
intracellular cation involved in insulin mediated glucose uptake. This study was conducted in
type 2 diabetic patients to assess fasting blood glucose (FBS), HbA1c and serum magnesium
levels and compare it with normal controls.

Materials and Methods: This was a case control study which included 50 patients with type 2
diabetes mellitus and 50 healthy controls. Serum magnesium was estimated by calmagite
endpoint method. HbA1c was estimated by immunoturbidimetry method. Statistical analysis was
done using SPSS.

Results and discussion: Decrease in mean level of serum magnesium were observed among
diabetic patients. A negative correlation was observed between serum magnesium and HbA1c.
A linear regression analysis showed an inverse relationship between serum magnesium and
glycemic control among patients with diabetes mellitus.

Conclusion: We concluded that type 2 diabetic patients who are at risk of developing
microvascular complications with poor glycemic control must be regularly monitored for serum
magnesium levels.
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Diabetes mellitus is a major endocrine disorder of
the world because of its increase in prevalence rate
globally. The International Diabetes Federation (IDF)
shows the total number of diabetic patients to be around
40.9 million in India and this is further going to rise to
69.9 million by the year 2025 (Sicree, 2006).

Magnesium is the fourth most abundant cation in the
human body and the second most abundant intracellular
cation (Saris, et al., 2000). It plays an important role in
the carbohydrate metabolism. It serves as a cofactor for
all enzymatic reactions that require kinases (Sales &
Pedrosa, 2006). Magnesium depletion has a negative
impact on glucose homeostasis and insulin sensitivity in
patients with type 2 diabetes as well as on the
development of complications such as retinopathy,
arterial atherosclerosis and nephropathy. Low serum
magnesium level is a strong and independent predictor
of development of microvascular complications in type 2
diabetes (Geiger & Wanner, 2012).

High concentration of glucose in the serum can
increase the (glycation of hemoglobin, forming
Glycosylated hemoglobin (HbAlc). It is a simple and
economical way for assessment of long term glycemic
control (6-8 weeks) (Sacks et al., 2002). Type 2 diabetes
mellitus is associated with significant morbidity and
mortality mainly due to microvascular complications

which is related to poor glycemic control.
The present study was conducted to evaluate serum

magnesium levels and its relation to glycemic control
among the type 2 diabetic patients

OBJECTIVES

This study was carried out with the following
objectives

1. To evaluate the serum magnesium levels in
patients with Type 2 Diabetes mellitus and compare it
with normal controls

2. To find the correlation between serum
magnesium and HbA1C and FBS in patients with
diabetes mellitus

MATERIALS AND METHODS

This study was conducted in the Department of

Biochemistry at Karpagam faculty of medical sciences

and research. This study was approved by the
Institutional Ethics Committee, Karpagam faculty of

medical sciences and research, Coimbatore

Study design: Hospital based case control study
Sample size: 100 (calculated by 4pq/d2; where p is
prevalence)

Study group: 50 Patients with Type 2 Diabetes Mellitus
and 50 healthy controls.

INCLUSION CRITERIA: Patients with Type 2 Diabetes
mellitus attending diabetic clinic at Karpagam faculty of
medical sciences and research, Coimbatore.
EXCLUSION CRITERIA: Patients with cardiovascular
disorders, pulmonary disorders (like respiratory failure),
Infections (Urinary tract infection) & inflammatory states,
febrile illness, cancers, pregnant women with diabetes
mellitus, patients receiving magnesium supplements or
magnesium containing antacids, patients on diuretics,
patients with history of alcohol abuse, malabsorption or
chronic diarrhoea, patients who refused to give informed

consent for the study.

Subjects who fulfilled the inclusion and exclusion
criteria were included in the study. After explaining the
nature of the study, written consent was obtained from

all subjects before collecting blood sample.
Biochemical analysis
Estimation of Fasting Blood sugar

Fasting blood sugar (FBS) was measured by glucose
oxidase — peroxidase method using autoanalyser
(Trinder, 1969).

Estimation of HbAlc

HbAlc was estimated by turbidometric immunoassay

method (Jeppsson et al., 2002).
Estimation of serum magnesium

Serum magnesium was estimated by calmagite
endpoint method using autoanalyzer (Glindler & Hetti,
1971).

Statistical analysis

Statistical Package for Social Sciences (SPSS,
USA) was used to do the statistical analysis. All
parameters were presented as mean = standard
deviation (mean + SD). Student's t-test was used for

comparing the means of continuous variables. The
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correlations between various variables were calculated
using the Pearsons correlation analysis. A linear
regression analysis was performed to evaluate
interrelationship between serum magnesium and HbA1C
and FBS. A p value of less than 0.05 was taken as

statistically significant.

RESULTS
The mean
magnesium, HbA1C and FBS were 1.28 mg/dl, 7.3 %,

and 121 mg/dl respectively in patients with diabetes

concentration values of serum

mellitus.

HbA1C and FBS were significantly higher in diabetic
patients when compared with controls (Table 1).
Decrease in mean level of serum magnesium were
observed among type 2 diabetic patients (Table 1).
Pearson’s correlation analysis showed a negative
correlation between serum magnesium and FBS (r=-
0.801, P<0.00) and also between serum magnesium
and HbA1C (r=-0.804, P<0.00) (Table 2).

A linear regression analysis showed an inverse

relationship between serum magnesium and HbA1C in
patients with Diabetes mellitus (Figure 1).

Table 1. Comparison of clinical parameters between diabetic group and control groups

Parameters Diabetic group Control group P value
Serum Magnesium (mg/dl) 1.28 + 0.26 2.11+£0.24 0.001*
HBA1C (%) 7.36 £1.13 5.54 £ 0.33 0.001*
FBS(mgldl) 121 +14.09 86 +8.74 0.001*

Data are presented as Mean +SD.*P value <0.05 is statistically significant. Student t test was used to analyse the data. FBS=Fasting

Blood Sugar

Table 2. Correlation analysis of Magnesium with FBS and HbAlc in type 2 diabetic patients

Variables R value P value
FBS -0.801 0.00*
HbA1C -0.804 0.00*

Pearson correlation analysis was performed to analyze the data. * p<0.05 is considered statistically significant. FBS=Fasting Blood

Sugar
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Figure 1. Linear regression analysis between serum magnesium and HbAlc among the diabetic cases
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DISCUSSION

Diabetes mellitus is a heterogeneous group of
multifactorial, polygenic syndrome characterized by
chronic hyperglycemia caused by a relative or absolute
deficiency in insulin (Champe et al., 2005). The chronic
complications of diabetes mellitus affect many organ
systems and it is the major cause of morbidity and
mortality in patients with diabetes mellitus. The chronic
complications are divided into macro vascular
complications (coronary artery disease, peripheral
arterial disease, and stroke) and micro vascular
complications (diabetic nephropathy, neuropathy, and
retinopathy) (Fowler, 2008).

Our study showed decreased level of magnesium in
diabetic patients compared with the controls. This was in
accordance with the results by Kundu et al. (2013) and
Dasgupta et al. (2012). Serum magnesium was
negatively correlated with FBS and HbA1C which is
consistent to the results by Rao & Rao (2016). However
a study by Saeed et al. (2019) showed no correlation
between serum magnesium and HbA1C levels.

Magnesium depletion has a negative impact on
glucose homeostasis and insulin sensitivity in diabetic
patients. Hence prevention of hypomagnesemia in
diabetic patients may therefore be beneficial in the
management of the disease. The cause for the high
prevalence of magnesium deficiency in diabetes are not
clear, but may include increased urinary loss, lower
dietary intake, or impaired absorption of Mg compared to
healthy individuals. Patients with diabetes mellitus have
altered metabolism of magnesium, probably due to
hyperglycemia.  Chronic  hyperglycemia  causes
depression in the net tubular reabsorption of magnesium
leading to hypomagnesaemia (Supriya et al., 2013). Low
levels of magnesium have shown to damage tyrosine
kinase activity and receptors involved in insulin signaling

(Sales & Pedrosa, 2006).

Diabetic patients with hypomagnesemia should be
carefully monitored for glycemic control in order to
prevent microvascular complications of diabetes
mellitus. Hence screening should be done for the early
detection of hypomagnesemia and to prevent

complications in patients with diabetes mellitus. Further

large scale studies are necessary to find the role of
magnesium supplementation in Type 2 diabetes

mellitus.
CONCLUSION

Low serum magnesium is one of the additional risk
factors for the development of microvascular
complications in type 2 diabetes mellitus. Prevention of
hypomagnesemia in diabetes mellitus by supplementing
magnesium may be helpful in increasing insulin
sensitivity and delaying the development of
complications. Type 2 diabetic patients who are at risk of
developing microvascular complications with poor
glycemic control must be regularly monitored for serum

magnesium levels.
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