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ABSTRACT

Aim: The objectives of this study were to estimate Serum magnesium and lipid profile in type 1I diabetes
mellitus without complications, diabetic nephropathy & healthy controls. To correlate Serum magnesium
and lipid profile in cases and controls.

Materials & Methods: The study was done on 50 clinically diagnosed diabetic nephropathy; 50 Type 11
diabetics without complications; and 50 age & sex matched healthy controls. Serum Magnesium, Fasting
Blood sugar (FBS), lipid profile and spot urine microalbumin were estimated. Data obtained was analyzed
for Mean, standard deviation, p’ value and ‘t” value.

Results: We observed highly significant decrease in magnesium (p <0.001) and dyslipidaemia in diabetic
nephropathy compared to diabetics without complications and controls.

Conclusion: Hypomagnesaemia occurs in diabetics due to osmotic diuresis. Decreased Mg progresses
the dyslipidaemia in Diabetic nephropathy leading to further complications like CRF & coronary artery
diseases.
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INTRODUCTION ty. Diabetes is associated with microvascular and
macrovascular complications, of which Diabetic
nephropathy is the most common. Diabetic neph-
ropathy is defined by increased utinary albumin
excretion (UAE) in the absence of other renal dis-
eases. Diabetic nephropathy is categorized into
2stages: microalbuminuria (UAE > 20 pg/min and
< 199 upg/min) & macroalbuminuria (UAE
>200ug/min) [2]. Hyperglycemia, increased blood
pressure levels, and genetic predisposition are the
main risk factors for the development of diabetic
nephropathy. Elevated serum lipids, smoking ha-
bits and the amount and origin of dietary protein
also seem to play a role as risk factors. In patients
with type II diabetes, screening for microalbumi-

The prevalence of diabetes is rising all over the
world due to change in life style, obesity and phys-
ical inactivity. Unlike in the West, where older per-
sons are most affected, diabetes in Asian countries
is disproportionately high in young to middle-aged
adults. This could have long-lasting adverse effects
on a nation’s health and economy, especially for
developing countries. The International Diabetes
Federation (IDF) estimated that total number of
people in India with diabetes around 50.8 million
in 2010, rising to 87.0 million by 2030. Approx-
imately 285 million people wotldwide (6.6%) in the
20-79 year age group had diabetes in 2010 and by
2030, 438 million people (7.8%) of the adult popu-

lation, is expected to have diabetes [1]. Type 1I di-
abetes is the most common form of diabetes melli-
tus and the leading cause of morbidity and mortali-

nuria should be performed at diagnosis and yearly
thereafter.
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Magnesium (Mg) is an important intracellular cat
ion that is distributed into three major compart-
ments: mineral phase of bones (65%), intracellular
space (34%) and extracellular fluid (1%) [3,4,5].
Magnesium serves as a cofactor for all enzymatic
reactions that require ATP e.g-Kinases, activates
neuromuscular excitability and cell permeability,
regulates ion channels and mitochondrial function,
and an important factor in both cellular and hu-
maral immune reactions [6]. Intracellular Mg defi-
ciency may affect the insulin sensitivity & further
progresses development of insulin resistance [7,8].
Hypomagnesaemia may be directly related with
some micro and macro vascular complications ob-
served in diabetes, such as nephropathy, cardiovas-
cular disease, retinopathy and neuropathy [8,9,10].
Magnesium depletion has atherogenic potential.

Insulin resistance has a central role in the devel-
opment of diabetic dyslipidaemia and the main
cause of the three cardinal features of diabetic dys-
lipidaemia is the increased free fatty-acid release
from insulin resistant fat cells. The increased flux
of free fatty acids into the liver in the presence of
adequate glycogen stores promotes triglyceride
production, which in turn stimulates the secretion
of apolipoprotein B (ApoB) and VLDL cholester-
ol. The impaired ability of insulin to inhibit free
fatty-acid release leads to enhanced hepatic VLDL
cholesterol production, which correlates with the
degree of hepatic fat accumulation [11]. Diabetic
nephropathy has been reported to have significant-
ly higher plasma concentrations of Very Low Den-
sity Lipoprotein (VLDL), Low Density Lipoprote-
in (LDL), Triglycerides (TG) and lower HDL.
Dyslipidaemia influences on the formation of glo-
merular lesions, especially focal glomerular sclero-
sis and it is proposed that dyslipidemia may pro-
mote the progression of chronic renal disease and
progression of diabetic nephropathy [12].

Magnesium play a role in the release of insulin.
Magnesium supplementation may result in benefi-
cial effect on the lipid profile of diabetic patients
and also prevents its progression to complica-
tions>. So in view of all the above, the present
study is undertaken to study the relationship be-
tween serum Magnesium and lipid profile in
Healthy subjects, Type II Diabetes without com-
plications and Diabetes with nephropathy patients.
Objective was to estimate Serum magnesium and
lipid profile in healthy subjects, type Il diabetes
mellitus without complications & diabetic nephro-
pathy. To correlate Serum magnesium and lipid
profile in cases and controls.

MATERIALS AND METHODS:

This case control study was conducted for a period
of one year, on age matched 50 healthy subjects,
50 Type II diabetes mellitus without complications
and 50 clinically diagnosed Diabetic nephropathy
patients. Patients informed consent & Institutional
Ethical clearance was obtained.

Sample Collection: Blood sample: 4 ml of over-
night fasting venous blood was collected aseptical-
ly from antecubital vein for estimations. 1ml in
fluoride containing tube & 3ml in plain tube. Se-
rum was separated by centrifugation at 3000 rpm
for 10 min and was stored at 4°C until analysis.
Urine sample: Spot urine sample collected in sterile
containet.

Materials: The present study included 150 sub-
jects both male and female with mean age 53 + 10
years. Fifty were healthy controls, fifty were Type
II diabetes (FBS > 126mg/dl, PPBS > 199mg/dl)
[13] and fifty were diabetic nephropathy (Microal-
buminuria +ve) subjects. Exclusion criteria in-
cludes age <30yrs & >60yrs, other diabetic com-
plications, hypertension, liver diseases, gastroente-
ritis, lipid lowering drugs, diuretics and any other
medications.

Methods: Estimations were done in Semiautoana-
lyser Exrba Chem-7, Blood Glucose by GOD-POD
method [14]. Serum Magnesium by Chlorophos-
phonazo-II1 method [15], Serum Total Cholesterol
by CHOD-PAP method [16], Serum Triglycerides
by GPO-PAP method [17], LDL was calculated by
Friedwald’s formula [18], Serum HDL by Immuno-
turbidimetric method [19], Spot urine Microalbu-
min by Immunoturbidimetric method [20]

Statistical Analysis

The results were expressed as mean * standard
deviation. ANOVAs test was used to compare
mean values. Pearson's correlation coefficient for
association between the parameters was done using
the statistical package of social sciences (SPSS-17,
Chicago, USA)

RESULTS

In our study we found statistically significant in-
creased blood sugar (p <0.05) in type II diabetes
mellitus when compared with controls and highly
significant increased blood sugar (p <0.001) in di-
abetic nephropathy patients when compared with
controls. Serum magnesium is significantly de-
creased (p <0.05) in type II diabetes and highly
significantly decreased (p <0.001) in diabetic neph-
ropathy patients when compared to controls.
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Table-1: Mean and Standard deviation of vari-
ous parameters in controls and cases

Parameters Controls Diabetes Diabetic
(mg/dl) Mellitus  nephropathy
FBS 89 £ 14 144 £ 21% 236 £ 26**
PPBS 112 £ 18 196 = 23* 318 + 31%*
Magnesium 234+ 49 1.76 £ 34* 1.5+ 0.30%*
Urine Micr- 27.80 55.10 86.14
oalbumin## +5.13 +22.80* +54.8%*

TC 157 £ 45 183 = 56* 284 + 81**
TG 107 £38 180 £ 90* 326 + 140k
LDL 98 £ 18 170 £ 23*% 181 £ 41%*
HDL 47 £17 36 £ 10* 35 £ 16*

#ug/mg; Statistically significant *p<0.05, **p<0.001,
Rk <0.0001

Table-2: Correlation between serum magne-
sium and Lipid profile

TC TG LDL HDL

Correlation coefficient -0.704 -0.617 -0.51 +0.52
P value < 0.001 < 0.0001 <0.01 <0.01
Significance HS HS S S
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Fig 1: Serum Magnesium in Control and Cas-
ers
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Fig 2: Lipid Profile in case and control group

The table-1 reveals mean = SD of FBS (236120),
PPBS (318£31), Microalbumin (86.14 £ 54.8), se-
rum Magnesium (1.5 £ 0.30), TC (284181), TG

(326+140), LDL (181%41), HDL (35%16) differ
significantly (p < 0.001) in Diabetic nephropathy
compared to Type 11 Diabetes and healthy controls
(Figure 1 & Fig 2).

In this study table-2 shows highly significant in-
verse (negative) correlation of serum Mg with To-
tal cholesterol (p < 0.001) (r = - 0.704) and Trigly-
cerides ( p < 0.0001) (r = - 0.617) and significant
negative correlation ( p < 0.01 ) with LDL & sig-
nificant positive correlation with HDL were found
in Diabetic nephropathy patients.

DISCUSSION

This work was done to study the association or re-
lation of serum magnesium with lipid profile and
lipid indices in Diabetic nephropathy. In our
present study the serum values of Magnesium, lipid
profile and indices showed statistically significant
difference when compared in healthy subjects,
Type 11 Diabetes & Diabetic nephropathy. The
principle findings of the present study were signifi-
cant negative correlation of serum Mg with serum
cholesterol and Triglycerides & also non significant
correlation of serum Mg with LDL & HDL were
observed.

Microalbuminuria is mild elevated levels of albu-
min in urine. The increased level of albumin in
urine is proportional to the duration of hypergly-
cemia which results to nephropathy. Microalbumi-
nuria is strongly associated with vascular disease
suggesting it as a marker of vascular or endothelial
damage [21,22,23].

Magnesium is necessary for several enzymes that
play an important role in glucose metabolism. The
hypomagnesaemia in diabetic nephropathy due to
Poor dietary intake, impaired absorption of mag-
nesium, increased urinary loss due to hyperglyce-
mia, osmotic diuresis, defective Mg reabsorption
from renal tubules and loss of plasma protein
bound Mg. Magnesium depletion is said to reduce
the insulin sensitivity, thereby increasing the risk of
secondary complications. Hyperglycemia leads to
decreased cellular Mg levels. Hypomagnesaemia
leads to collagen and ADP-induced platelet
agreeability and also decreased function of Mg de-
pendent enzymes, kinases and oxidative stress

[23,24].

Magnesium deficiency also has a role in the per-
turbation of lipid metabolism of diabetic patients.
Hypomagnesaemia inhibits prostacyclin receptor
function, producing an imbalance between prosta-
cyclin and thromboxane effects. Hypomagnesae-
mia can increase platelet reactivity, increase vascu-
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lar and adrenal responses to angiotensin II, en-
hance thromboxane A2 (TXA2) release, and lead
to organ damage from free radicals [4,5].

Hypomagnesaemia causes dyslipidaemia by de-
creasing activity of lipoprotein lipase, LCAT and
increasing HMG COA reductase enzyme. The li-
pid changes are attributed to increased Free Fatty
Acids flux secondary to insulin resistance [11]. The
characteristic features of diabetic nephropathy are
high TC, TG, LDL and low HDL levels. Dyslipi-
daemia has significant deleterious role in the initia-
tion and progression of renal injury by causing mi-
crovascular damage leading to glomerulosclerosis
and tubulointerstitial damage in Diabetic nephro-
pathy and also for CVD [12,24].

Like other studies [4,5,6,20] it observed significant
low serum Magnesium levels and Dyslipidaemia in
diabetic nephropathy compared to Type II Di-
abetes mellitus without complications and healthy
subjects.

CONCLUSION

Hypomagnesaemia in type 11 diabetes causes dysli-
pidaemia which leads to atherogenesis and diabetic
complications like Diabetic nephropathy, so regu-
lar monitoring of serum magnesium and lipid pro-
file along with Mg supplementation in Type 11 Di-
abetes mellitus may prevent its progression to fur-
ther complications like nephropathy. Evaluation of
serum Mg should be included in routine testing.
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