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ABSTRACT 

Introduction: The worldwide pandemic of obesity is a disorder characterized by excessive buildup of body 
fat. Obese individuals typically consume unhealthy high caloric food that is usually low in mineral and 
vitamins. Abnormalities in serum magnesium (Mg) levels have been seen in obesity. Mg plays a key role in 
regulating glucose and lipid metabolism. Aims & Objectives: To compare serum Mg, triglyceride(TG), low 
density lipoproteins (LDL), very low density lipoproteins (VLDL) and high density lipoproteins (HDL) levels 
in overweight and obese males with age-matched normal weight males and to correlate serum Mg levels with 
lipid profile. Place and duration of study: The study was conducted in the Department of Physiology, 
Central Park Medical College in collaboration with Central Park Teaching Hospital within a time period from 
5th Jan 2018 to 15th Sep 2018. Material & Methods: In this cross-sectional comparative study, 40 overweight 
and obese male subjects were included having a body mass index (BMI) ˃25 Kg/m2. Another age-matched 40 
non-obese males with a BMI< 25 Kg/m2 were included as controls. Serum Mg levels were measured by 
atomic absorption spectrophotometry. Serum TG, LDL, VLDL and HDL levels were measured by direct 
quantitative method using spectrophotometry. Results: Lower serum Mg levels and higher serum VLDL and 
TG levels were present in overweight and obese males as compared to controls. No significant difference was 
found in serum LDL and HDL levels. Significant inverse proportionality was present between serum Mg and 
VLDL & TG levels in the group comprising of overweight and obese men. Conclusion: Serum Mg was 
negatively correlated with serum VLDL and TG highlighting the role of serum Mg in regulation of lipid 
metabolism. Deficiency of serum magnesium could contribute to dyslipidemia found in obesity. 
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INTRODUCTION 

Obesity is an ailment caused by increased body 
fat deposition having adverse health outcomes. It is 
one of the most serious global health problems1 and 
is a risk factor for many non-communicable 
illnesses. Obesity is prevalent worldwide across all 
age groups.2 It is estimated to be the second leading 
cause of mortality and morbidity in the world.3 
Body mass index (BMI) is considered as gold 
standard for assessment of obesity. According to 
World Health Organization (WHO) criteria for 
BMI, normal range of BMI is 18.5-24.9Kg/m2

, 
overweight is ≥25Kg/m2 and obesity is ≥30Kg/m2. 4  
According to Pakistan National Representative 
Survey, 25% of Pakistani population is overweight 
and 10.3% is obese.5 About 20% of body fat is 
stored as visceral fat and is linked with metabolic 

abnormalities (mainly type2 diabetes), hypertension 
and coronary artery disease.6 Increased adiposity 
leads to invasion by macrophages with release of 
various cytokines that causes low grade 
inflammation found in obesity.7  
Obesity is linked with magnesium (Mg) deficiency.8 
Despite the various dietary sources of Mg such as 
green leafy vegetables, nuts and legumes, Mg intake 
is inadequate.9 Deficiency of Mg in rats has been 
shown to result in an inflammatory syndrome in 
which there is activation of leukocyte and 
macrophage, production of inflammatory cytokines 
and acute-phase proteins, and extensive free radical 
production. An increase in Mg concentration 
extracellularly causes the inflammatory effects to be 
decreased, while a reduction in extracellular Mg 
levels resulted in the inflammatory cell activation.10 

The human body cells require Mg as a cofactor in 
numerous enzymatic reactions like ATP for kinases, 
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regulate the ion channels and it is also important 
factor in both humoral and cellular immunity.11 
Hypomagnesemia causes impairment of tyrosine 
kinase function at insulin receptor which results in 
insulin resistance. The lipid changes in diabetes are 
thought to be a consequence of increase fatty acid 
release from insulin resistant fat cells. In due course 
insulin resistance along with decreased magnesium 
levels result in a vicious cycle of worsening the 
condition.12 Mg deficiency also has a role in the 
release of insulin so its deficiency can lead to 
perturbation of glucose and lipid metabolism.13,14 
The beneficial effects of magnesium 
supplementation on lipid profile have also been 
witnessed in some studies on diabetic patients.15 

Serum magnesium has not been studied in the local 
population particularly in the context of impact of 
body weight and lipid profile in young adults. The 
present work studied the comparison of serum Mg, 
triglyceride (TG), low density lipoproteins (LDL), 
very low density lipoproteins (VLDL) and high 
density lipoproteins (HDL) levels in overweight and 
obese males with age-matched normal weight males 
and investigated the correlation of serum Mg levels 
with lipid profile. 
 

MATERIAL AND METHODS 

A cross-sectional, comparative study design was 
employed. The study was conducted at department 
of Physiology, Central Park Medical College 
(CPMC), Lahore. Group 2 consisted of 40 over-
weight and obese males between the ages 18-30 
years based on BMI cut-off of 25 kg/m2 and above. 
An equal number of age matched healthy subjects 
were recruited as controls (Group 1) having BMI 
less than 25 kg/m2. Only those subjects were 
included who had no history of diabetes, 
hypertension, coronary artery disease and who were 
not taking medication for any chronic illness. After 
approval from CPMC Ethical Review Board, all the 
participants were informed about the study and 
consent was taken from willing subjects. Socio-
demographic data and anthropometric measures for 
BMI calculations were recorded on the study 
proforma. 4ml of venous blood sample was drawn 
using aseptic technique from each participant after 
an overnight fast. The blood sample was added to 
gel activating vacutainers for serum extraction. 
Serum Mg levels were measured by atomic 
absorption spectrophotometry. Serum TG, LDL, 
VLDL and HDL levels were measured by direct 
quantitative method using spectrophotometry. 
 
 

Statistical analysis: 
The data was analyzed using SPSS software. 
Shapiro-Wilk test was applied to check the 
normality of data which showed that the data were 
non-normally distributed. Non-parametric Mann 
Whitney U test was applied to compare group data 
and a p-value<0.05 was considered as statistically 
significant value. 
 

RESULTS 

Median (IQR) serum Mg levels of group II was 
significantly lower than group I (p=0.020). The 
difference between group I median (IQR) fasting 
serum LDL and HDL and Group II LDL &HDL 
was not statistically significant (p=0.143) (p=0.421). 
Median (IQR) fasting serum triglycerides in Group I 
was significantly lower than group II (p=0.020). 
Median (IQR) fasting serum VLDL of was found to 
be statistically lower in group I than in group II (p= 
0.023). 
Significant negative correlation was present 
between serum Mg and VLDL & TG levels in group 
II. The correlation of serum magnesium with other 
study variables in individual group I and group II 
was not found to be significant as mentioned in 
Table-2. 
 
 

Parameters Group I Group II 
Mean rank P 

Value GROUP 
I II 

 Serum Magnesium
(mg/dl) 

Median (IQR) 

1.265 
 

(1.042-1.445)

1.055 
 

(0.512-1.36)
46.56 34.44 0.020* 

 Fasting serum 
LDL(mg/dl) 

Median (IQR) 

82 
 

(69.25-96.25)

93 
 

(67.7-116) 
36.7 44.3 0.143 

 Fasting serum 
HDL(mg/dl) 

Median (IQR) 

40 
 

(36-47) 

38.5 
 

(33.2-45.7) 
42.59 38.41 0.421 

 Fasting serum TG 
(mg/dl) 

Median (IQR) 

92.5 
 

(63-130) 

116.5 
 

(83.7-206.2)
34.45 46.55 0.020* 

 Fasting serum 
VLDL(mg/dl) 

Median (IQR) 

18.50 
 

(12.25-26.0) 

23 
 

(16.5-41.25)
34.66 46.4 0.023* 

 Using Mann Whitney U Test 
p-value <0.05* is considered significant. 
 
Table-1: Comparison of serum Magnesium and Lipid 

Profile between Group I and Group II 
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Groups Parameter Corelation 
coefficient (r) p value 

Group I 
n=40 

TG 0.760 0.62 
VLDL 0.740 0.651 
HDL 0.160 0.325 
LDL 0.143 0.380 

Group II 
n=40 

TG -0.475 0.002* 
VLDL -0.478 0.002* 
HDL 0.016 0.922 
LDL 0.147 0.364 

p-value<0.05* is considered significant. 
Table-2: Spearman corelation of magnesium with 

various parameters of study  
 

DISCUSSION 

The current study showed serum Mg to be 
significantly lower in obese and overweight 
individuals as compared to those with weight in the 
normal range of BMI (p =0.020). These findings are 
consistent with other studies conducted previously 
that have shown a link between obesity and the 
micronutrient deficiencies.16,17 The results are in 
concordance with the work of Nielsen et al., which 
showed low serum Mg levels in obese individuals 
because of its lower dietary intake.18,19 In the other 
perspective intake of whole grain, vegetables and 
nuts which are rich sources of magnesium are found 
to be inversely related to the body weight.20 

Besides Mg deficiency, the present study has also 
revealed dyslipidemia in overweight and obese 
individuals with raised TG and VLDL but near 
normal LDL and HDL levels which is in line with a 
prior study by Corica et al.21 The effects of Mg on 
lipids are independent of its effects on insulin 
secretion. Mg serves as a cofactor for many 
enzymes involved in lipid metabolism. Magnesium 
decreases TG and LDL levels and is found to 
increase the HDL cholesterol levels by inhibiting 
various enzymes, e.g, lecithin cholesterol acyl 
transferase (LCAT)22 and  lipoprotein lipase.23 The 
lipoprotein lipase is involved in conversion of 
triglycerides to HDL cholesterol. The valuable 
effects of magnesium over the lipid metabolism are 
seen in various animals24 and some 
epidemiological25 and other studies.26,27 Our study is 
also supported by other studies in diabetics in which 
low magnesium levels were associated with a 
significant rise in triglycerides and LDL cholesterol 
and a fall in HDL cholesterol.28 

Mg depletion has been found to be associated with 
insulin resistance and atherogenic potential. Insulin 
resistance has principal role in the development of 
dyslipidemia because insulin resistant adipose tissue 
releases more amounts of free fatty acids (FFA). 
This augmented FFA flux into the liver despite of 

sufficient glycogen reserves promotes enhanced 
triglyceride production. The increased TGs results 
in increased secretion of VLDL cholesterol and apo-
lipoprotein B (Apo-B). Hepatic VLDL cholesterol 
synthesis is markedly enhanced because of inability 
of insulin to prevent the release of FFA, showing its 
correlation with hepatic fat accumulation.29 

High VLDL can reduce HDL concentrations by 
enhancing the exchange from HDL cholesterol to 
VLDL variety through cholesteryl ester transfer 
protein. Furthermore, the decreased removal of 
lipids as well as lipoproteins also results in 
dyslipidemia. Additionally, another protein which 
mediate the transferal of triglycerides from VLDL 
to LDL enhances the formation of LDL cholesterol. 
In rats a low magnesium diet produced increase in 
triglycerides and plasma glucose levels.30 Dietary 
Mg restriction in maternal rats is found to be 
associated with insulin resistance in pups.31 

A significant negative correlation was present 
between serum Mg and VLDL & TG levels in group 
II. The correlation of serum Mg with serum LDL 
and HDL in both groups and with TG & VLDL in 
control group was found to be non-significant which 
may be explained by relatively small sample size, 
younger age of the participants and cross-sectional 
design of the study. 
 

CONCLUSION 

The present study supports the role of reduced 
serum magnesium levels in dyslipidemia found in 
obese males. Lower levels of serum magnesium 
alter lipid profile by increasing the levels of serum 
TGs. This micronutrient deficiency may possibly 
contribute to the development of metabolic 
syndrome. Further work employing Mg 
supplementation may provide better insights into the 
potential biochemical and clinical benefits of serum 
Mg. 
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