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ABSTRACT

Background and aims. Magnesium (Mg) is an important cofactor in a number of important enzymatic reaction and
appears to play an important role in glucose metabolism and insulin homeostasis. There is a link between mg deficiency
and type 2 diabetes. The present study was conducted to estimate serum mg levels in Type 2 Diabetes Mellitus (DM2)
patients and to correlate these levels with pathogenesis. Methods. A total of 70 samples were collected from males
and females aged from 20 to 80 years to compare the level of mg in each of them, and the samples were divided into
two groups, groupl (n=40) for patients with type 1I diabetes and group2 (n=30) for healthy people. People with other
chronic diseases such as hypertension, heart disease and thyroid disease were excluded. The percentage of mg was
determined in the (Dimension RXL Max). Results. About 49 females out of 70 that represent 70% of our community
whereas 21 males that represent 30 %. 30 of participants (42.9%) were non-diabetic (Health) while the other 40
participants (57.1%) were diabetic (patients). Although there was a negative correlation between the two variables,
this difference was not significant (p =.238). Conclusion. Our research demonstrated an inverse relationship between
magnesium levels and HbAlc in individuals with DM2. Our study adds to the existing evidence for this negative
correlation, elucidating the intricate connections that give rise to this relationship. To obtain more precise results,
future investigations conducted on a broader scale are imperative.
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INTRODUCTION

Magnesium (Mg) is an important cofactor in a number
of important enzymatic reaction and appears to play
an important role in glucose metabolism and insulin
homeostasis. recently, various pieces of evidence point
to a link between mg deficiency and type 2 diabetes [1].
Diabetes mellitus is classified based on the pathogenic
process that leads to hyperglycaemia, there are two
broad categories of diabetes mellitus, referred to as
type 1 and type2. depending on the etiology of
diabetes, factors contributing to hyperglycemia
include decreased insulin secretion, increased glucose
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production, and decreased glucose utilization, the
metabolic disorders associated with diabetes lead to
pathophysiological changes in several organ systems.
The association of hypomagnesemia with poor
glycemic control and also with various long-term
complications of diabetes mellitus has been reported,
this study was conducted to evaluate the association of
hypomagnesemia with glycaemic control [1,2]. The
prevalence of hypomagnesemia in diabetes mellitus is
65% , persistent hypomagnesemia leads to elevated
serum glucose levels and insulin resistance ,and the
degree of magnesium deficiency is positively
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correlated with serum glucose concentration and the
degree of glycosuria second , hypomagnesemia can
increase the risk of cardiovascular abnormalities ,
intracellular mg plays a key role in regulating insulin
action [3], low mg levels result in defective tyrosine
kinase activity at the insulin receptor level which lead
to impairment in insulin action and worsening IR in
type 2 diabetes [4,5]. The mechanisms by which
hypomagnesemia can trigger or exacerbate existing
diabetes are not fully understood. nevertheless, it
seems that both insulin secretion and insulin action can
be influenced, since insulin is involved in enhancing
renal mg reabsorption, insulin deficiency or insulin
resistance could promote urinary mg excretion.
Therefore, hypomagnesemia appears to be a
contributing factor to T2DM development, however,
type 2 diabetes may also be implicated in low mg levels
in the diabetic population [6].

A high percentage of patient with normal blood mg
levels may suffer from cytokinesis. Mg deficiency, as
the highest levels of mg are found in the skeletal
system, muscles, bones and other organs. Thus,
intracellular mg levels compared to serum mg levels
are more representative for the study of mg not only in
patients with diabetes or metabolic syndrome, but also
in patients with cancer and cardiovascular disease or
other diseases in which the balance of mg and glucose
may be weak [7]. In one study, there was a graded
inverse association between serum mg levels and
type2 diabetes, this association remained significant
even after accounting for potential confounders,
including use of diuretics. The context points to a clear
need to consider mg as a potential adjunct to type 2
diabetes therapy. In addition, there is ample evidence
of the prevalence and adverse clinical consequences of
mg deficiency in diabetics [8].

It has been reported that hypomagnesemia is
becoming more common in patients with type 2
diabetes and undertreated. It is an important enzyme
activator involved in many vital functions in the
human body such as neuromuscular excitation, cell
permeability, cell proliferation, apoptosis, etc. there
are many other key roles of mg in various cellular
processes that are still unclear and require extensive
research [9].
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Many studies conducted on different population
groups have generally confirmed the protective role of
mg in various human health problem. therefore, it is
not surprising that there are recommendations to
increase mg consumption to improve health, the
scientific evidence supporting this recommendation is
based on various randomized clinical trials that have
shown that mg supplements improve several of the
parameters analyzed. The mechanisms by which
hypomagnesemia can trigger or exacerbate existing
diabetes are not fully understood. nevertheless, it
appears that both insulin secretion and insulin action
can be impaired. Alternatively, some studies
conducted in not morbid obese subjects showed that
insulin resistance and chronic hyperglycemia could
contribute to the development of hypomagnesemia [6].
In patients with T2D, hypomagnesemia can contribute
to worsening insulin resistance, which can then lead to
further reductions in serum mg concentrations.
Hypomagnesemia in patients with T2D is associated
with poor glycemic control; patients have higher
fasting and postprandial plasma glucose levels and
higher levels glycated hemoglobin (HbA1C) compared
to patients with normal serum mg concentrations [10].
Hypomagnesemia can exacerbate insulin resistance, a
condition than often precedes diabetes, or be a
consequence of insulin resistance. Individuals with
insulin resistance cannot use insulin efficiently and
require larger amounts of insulin to maintain normal
blood sugar levels. During periods of severe
hyperglycemia, the kidneys may lose their ability to
store mg. The increased urinary mg loss can then lead
to lower blood mg levels in older adults, and correcting
mg deficiency can improve insulin response and action
[11].

Studies have indicated that taking mg by mouth for 28
days leads to reduced levels of FBS [12]. Mg intake and
homeostasis the recommended daily dietary intake for
mg is 6 mg /kg /day. this means 400 to 420 mg/day for
adult males and 310-320 mg/day for adult females
(with higher requirements for pregnant or lactating
women) [11]. T2D is often associated with a change in
mg status, an increased prevalence of mg deficiencies
has been found in DM2 patients, particularly in
patients with poorly controlled glycemic profiles,
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longer disease duration and the presence of chronic
micro-and macrovascular complications [12,13].
Taking medications such as metformin, also affects mg
levels. however, the impact of metformin on mg
homeostasis is complex and there is evidence of an
increase in intracellular mg, that may offset the
possible adverse effects of hypomagnesemia [14].
Various clinical studies have found that mg levels are
lower in diabetics compared to non-diabetics, the
association between hypomagnesemia and the
pathogenesis of diabetes, poor glycemic control and
various long-term complications of diabetes mellitus
has also been reported. The present study was
conducted to estimate serum mg levels in DM patients
and to correlate these levels with pathogenesis.

METHODS

Study Subjects

A cross-sectional study was conducted from June to
July 2023 at Tripoli university hospital and mukhtar
laboratory. About 70 samples were collected from
males and females aged from 20 to 80 years to compare
the level of mg in each of them, and the samples were
divided into two groups, group 1 (n=40) for patients
with type II diabetes and group 2 (n=30) for healthy
people. People with other chronic diseases such as
hypertension, heart disease and thyroid disease were
excluded.

Sample Collection

Blood was drawn intravenously by taking (5ml) of
blood under sterile conditions and placed in a white
tube (clot activator tube) and then placed in a
centrifuge at 3000 cycles for Sminutes to separate the
serum. The percentage of mg was determined in the
(Dimension RXL Max).

Statistical Analysis

The statistical analysis of the result was preformed
using SPSS (version 24). Independent T-test to
compare the mean, standard deviation of test results in
both groups diabetic and non-diabetic participants to
check the difference between HbAIlc ratio and
Magnesium levels. Pareason correlation was carried
out onto all subjects to determine correlation direction,
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and its strength. P value <.05 was considered as
statistically significant.

RESULTS

A total of 70 participants were included in this study,
there were 49 females that represent 70% of our
community whereas 21 males were represent 30 %.

Table 1. Gender-wise distribution

Valid Cumulative
Gender Frequency | Percent Percent Percent
Male 21 30.0 30.0 30.0
Female 49 70.0 70.0 100.0
Total 70 100.0 100.0

According to our obtained results, further sub division
was done to determine the diabetic condition of
participants. Results showed that 30 of participants
(42.9%) were non-diabetic (Health) while the other 40
participants (57.1%) were diabetic (patients).

Table 2. Health Condition of the included subjects

Health F P ¢ Valid Cumulative
Condition requency ercen Percent Percent
Non-
42. 42. 42,
Diabetic 30 ? ? ?
Diabetic 40 57.1 57.1 100.0
Total 70 100.0 100.0

The mean age of participants was 47.76 (STD=+14.417).
A Pearson correlation coefficient was computed to
assess the linear relationship between Magnesium

levels in mg/dl and level of HbAlc (%).

Table 3. Age Groups of the included subjects

Age Frequency Percent Valid Cumulative
Group Percent Percent
20-35 15 214 214 214
36-50 22 314 314 52.9
51-65 26 37.1 37.1 90.0
66-80 7 10.0 10.0 100.0
Total 70 100.0 100.0

Although there was a negative correlation between the
two variables, r (68) = [r =.14], this difference was not
significant p =.238.
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Table 4. correlation between diabetes and Mg levels

Correlations HbA1lc Mg level
Pearson Correlation 1 -.143
HbAlc Sig. (2-tailed) 238
N 70 70
Pearson Correlation -.143 1
Mg level Sig. (2-tailed) .238
N 70 70
DISCUSSION
Hypomagnesemia, a condition characterized by

abnormally low levels of magnesium in the blood, is a
noteworthy concern in individuals with Type II
diabetes. While much attention is often directed
towards glycaemic control and its associated
complications in diabetes management, the role of
magnesium deficiency in exacerbating diabetes-
related complications has gained increasing
recognition. Since magnesium plays a crucial role in
various physiological processes, including glucose
metabolism, insulin sensitivity, and cardiovascular
health, the interplay between hypomagnesemia and
Type II diabetes underscores the significance of
addressing magnesium levels as a complementary
aspect of diabetes care [4,10]. Therefore, the current
investigation was carried out to assess the levels of
magnesium in the serum of individuals with diabetes
mellitus and to establish a connection between these
levels and the underlying mechanisms of the disease.

According to the findings of our study, the levels of
serum magnesium were notably reduced in
individuals with T2DM in comparison to the control
group (p=0.025). Earlier research studies have also
documented similar outcomes by Latiwesh, Omar &
Sheriff, Dhastagir, in 2016.and Husain, WM., &
Ahmed, R.E.in 2022 [16-21]. Furthermore, it was
observed that there was a negative correlation between
HbAlc and magnesium levels (r=-0.143), however this
association was not statistically significant (p=0.238).
The absence of a statistically significant correlation
between magnesium levels and HbAlc in this study
could be attributed to several factors including sample
size, diet, medication, physical activity, genetics, and
other micronutrient levels. This finding is comparable
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with the findings of a previous study conducted in
Libya by Latiwesh, Omar & Sheriff, Dhastagir in 2016.
They reached the conclusion that magnesium and
HbAlc in the diabetic group showed a negative
correlation (r=-0.198) based on Pearson's analysis.
Despite their correlation analysis achieving statistical
significance (p=0.049), this differs from our findings
[16]. Research carried out by Kallianpur, Ruchika et al.
in 2022, as well as by Palathingal, John Thomas &
Thomas, Lekha in 2020, also exhibited a significant
negative relationship between HbA1lc and magnesium
levels [18,19].

However, a study conducted by Saeed, H., Haj, S, &
Qasim, B in 2018 in Iraq reported different findings. In
their study, there was a positive correlation between
magnesium and HbAlc in T2DM patients (r= 0.075)
[20]. The presence of divergent correlations between
magnesium levels and HbAlc in different studies
could be attributed to a range of factors that influence
the complex relationship between these variables, such
as study population, methodology, and sub-group
analysis. One of the reasons behind the negative
correlation between magnesium levels and HbAlc in
T2DM is insulin sensitivity.

Low magnesium levels are associated with reduced
insulin sensitivity, leading to impaired glucose
utilization by cells. This insulin resistance contributes
to higher HbAlc levels, reflecting poorer glycaemic
control [21,22]. Another contributing factor is
oxidative stress, a condition where the balance
between reactive oxygen species (ROS) and
antioxidant defenses is disrupted. Magnesium
deficiency can contribute to this condition. Oxidative
stress can impair insulin sensitivity and contribute to
higher HbA1lc levels [23].

It's important to note that while these factors
contribute to the negative correlation between
magnesium levels and HbAlc in T2DM, individual
responses can vary due to genetic predispositions,
lifestyle factors, and the presence of other medical
conditions. Addressing magnesium deficiency
through dietary adjustments or supplementation, as
part of a comprehensive diabetes management plan,
may help improve insulin sensitivity and glycaemic
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control, leading to a potential reduction in HbAlc
levels [24, 25].

Limitations of this study

The cross-sectional design limits our ability to establish
causality between hypomagnesemia and T2DM.
Longitudinal studies are warranted to elucidate the
temporal relationship and assess whether correcting

magnesium  deficiency can positively impact
glycaemic  control ~and  diabetes  outcomes.
Additionally, confounding variables, such as

medication use, dietary habits, and comorbidities,
could influence the observed correlations and should
be addressed in future research.

CONCLUSION

In summary, our research demonstrated an inverse
relationship between magnesium levels and HbAlc in
individuals with Type 2 Diabetes Mellitus. Our study
adds to the existing evidence for this negative
correlation, elucidating the intricate connections that
give rise to this relationship. To obtain more precise
results, future investigations conducted on a broader
scale are imperative.
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