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ABSTRACT

OBJECTIVE: To compare the serum magnesium levels in normal population, non-complicated patients
of type — Il diabetes mellitus and complicated patients of type- Il diabetes mellitus with retinopathy & to
observe the role of serum magnesium in development of retinopathy in patients of type- Il diabetes
mellitus.

METHODOLOGY: Total 100 subjects were recruited divided in to three groups, group A contain 30
normal subjects consider as control group, group B contain 35 diagnosed cases of type- Il diabetes
mellitus without retinopathy and group C contain 35 diagnosed cases of type —Il diabetes mellitus with
retinopathy. Random blood glucose level was measured by glucose oxidase method; serum magnesium
level was measured on Zeeman spectrophotometer. All data was analyzed on SPSS 16 by applying
independent student t-test.

RESULTS: The Mean Random Blood Glucose level was significantly high (p<0.05) in diabetic patients
with retinopathy as compared to with control and diabetic with non-retinopathy groups. The serum
magnesium level was significantly (p<0.001) decline in patients of type — Il diabetes mellitus with
retinopathy as compared with control group and diabetes mellitus without retinopathy.

CONCLUSION: The hypomagnesaemia is one of the provoking factor for the development of diabetic
retinopathy along with poor glycemic control and long duration of type — Il diabetes mellitus.
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INTRODUCTION

Diabetic retinopathy is one of the major cause of
blindness in diabetic population all over the world'.

non-complicated diabetic type-ll population and
complicated diabetic type-ll population and to
evaluate the role of hypomagnesaemia in

Type - Il diabetic patients suffering from diabetes
mellitus from last 10 years are more prone to
retinopathy?®. Globally 15 - 17% diabetic population
suffered from diabetic retinopathy®.  10%-13% of
Pakistani diabetic population are suffering from
diabetic retinopathy,* means these peoples are prone
to blindness if not treated properly. Magnesium is the
intracellular cation which acts as co-factor in different
metabolic pathway of glucose metabolism®.
Magnesium also acts as insulin sensitizer®. In diabetic
patients’ magnesium may be loss from body due to
renal osmosis and glycosuria due to defect in
reabsorption of magnesium from renal tubules’, so
magnesium level decreases in diabetic patients®. If
magnesium level is not maintaining properly by diet
and multivitamins preparations it provokes the
complications of diabetes especially retinopathy and
nephropathy®, therefore the aim of our study to
compare the serum magnesium level in

development of diabetic retinopathy.
METHODOLOGY

This case control comparative study was carried out at
the department of Biochemistry, LUMHS Jamshoro,
with the collaboration of diabetic clinic of LUMHS &
Ophthalmology Department Eye Hospital Hyderabad
Sindh from October 2011—-March 2012. The samples
were selected on the basis of non-probability sampling
technique. Total 100 samples were selected and
divided into three groups, 30 normal people with same
age having no diabetes and any other ocular complain
known as control group i.e Group A = 35 diagnosed
diabetic type - Il patients who have type- Il diabetes
mellitus from at least last 5 -10 years, without any
ocular complain included in group B and 35 diagnosed
type — Il diabetic patients with retinopathy included in
group C.

The inclusion criteria were diagnosed cases of Type-ll
diabetes mellitus patients with or without retinopathy,
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both males & females between the age of 50 -60
years were included in this study.

Exclusion Criteria: The patients who suffered from
dyslipidemia, malnutrition, alcoholism, acute
pancreatitis, myocardial infarction, chronic diarrhea
were excluded from this study.

The 3 ml of blood was taken from cuboidal
venipuncture under aseptic measurement from each
subject after centrifugation of blood sample blood
glucose level measured by glucose oxidase method
and serum Magnesium levels estimated by Polarized
Zeeman 2000 Atomic Absorption Spectrophotometer.
Examination of retina was performed by indirect
ophthalmoscope at eye hospital LUH Hyderabad.

All data was statistically analyzed by SPSS version 16
by applications of independent student't’ test.

RESULTS

The present study was conducted include 100
subjects divided into three groups; group A as control
group and group B & C case study groups. Random
blood glucose levels, serum magnesium levels were
measured of each participants and indirect
ophthalmoscopy of each subject also done to check
out the signs of retinopathy.

The mean Random blood glucose levels of control
group (group A) was 137+4.2 mg/dl, group B was
213+3.8 mg/dl and group C was 251+3.1 mg/dI.

The mean serum magnesium levels of group A was
2.1£0.7 mg/dl, group B was 1.4+0.4mg/dl, group C
was 1.1£0.5 mg/dl.

Most of the patients of group C
non-proliferative diabetic retinopathy.

These results shown that serum magnesium level was
statistically decline (p <0.05) in diabetic patients as
compared to control group, serum magnesium level
was statistically decline (0.001) in diabetic
complicated group i.e group C with compared to
group A & B. It indicates hypomagnesaemia is
one of the provoking factors of retinopathy in diabetic
populations.

TABLE I: RBS & SERUM MAGNESIUM LEVELS IN
ALL GROUPS
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GRAPH II: SERUM MAGNESIUM LEVELS
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DISCUSSION

Diabetic retinopathy is a serious problem all over the
world. Untreated or improper treatment of diabetes is
one of the causes of blindness in diabetic
population’™. The lack of awareness, no proper
checkup on the time, diet do not contain proper
nutritional values of minerals & vitamins, medicine not
taken properly with proper dose and time and
socioeconomic issues, all are contributing factors in
development of diabetic complications'’. The longer
duration of diabetes; patients are more prone to
develop diabetic complications like retinopathy,
nephropathy and neuropathy’. Now a days
researchers working on the role of minerals and
vitamins in diabetic patients to control the diabetic
complications'®. Magnesium also act as co-factor in
carbohydrate metabolism as well and also regulate
the glucose uptake by glucose transporter GLUT-4
from adipose tissue and maintain the insulin
sensitivity'. In type-Il diabetes mellitus reduced level
of serum magnesium can cause the vascular injuries
occurs in eye due to increased intracellular formation
of advanced glycation end products, activation of
protein kinase C isoforms, stimulation of hexosamine
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pathway'*.

Our study correlates with the study of Siddiqui A
2017"° observed that serum magnesium level become
reduced in diabetic patient and may lead to diabetic
vascular complications.

Wahid A 2017'° concluded that 34% of type Il Diabetic
population suffering from decreased level of
magnesium and poor glycemic control along with
hypomagnesaemia leading to retinopathy.

Phadenis P 2017"" concluded that development of
diabetic retinopathy associated with hypomagnesae-
mia, hyperlipidemia and microalbuminurea.

All studies along with our study concluded that long
duration of type |l diabetes mellitus along with
hypomagnesaemia are the contributing factors in
development of retinopathy.

CONCLUSION

This study concluded that uncontrolled diabetes is one
of the contributing factors in development of diabetic
retinopathy and hypomagnesaemia is also provoking
factor in development of diabetic retinopathy.
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