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Abstract - Hyperglycemia is the characteristic of diabetes mellitus which is a group of metabolic diseases. Hyperglycemia 
results from defects in insulin secretion, insulin action or both. It is accelerated by poorly controlled blood glucose level as a 
result of which excessive free radicals are generated causing oxidative stress which in turn affects blood vessels, causing 
inflammation in cells and  lipid Peroxidation in type-2 diabetes patients. Lipid Peroxidation in Type-2 diabetic patients was 
studied by estimating Malondialdehyde (MDA), index of Lipid Peroxidation. The level of MDA was measured as TBARS( 
Thiobarbituric acid reactive substance). . A total 360 subjects were involved in the study of which 90 were male diabetics, 90 
were female diabetics (case) and 90 male non diabetics, 90 females non diabetics (control). The mean and sd values of MDA 
were calculated for all cases and control of both sexes of three different age groups. Both diabetic males and females had 
higher MDA level as compared to controls. The level of MDA in both males and females cases is statistically significant 
(P≤0.05).From the present study it reveals that increase in the production of free radicals occurs along with the increase in 
age of diabetic patients  which elevated the level of MDA. 
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I. INTRODUCTION 
 
Nowadays millions of people throughout the world 
suffer from Type 2 Diabetes. It is a major health 
problem worldwide. Diabetes mellitus (DM) is a 
group of metabolic disorder characterized by 
hyperglycemia. This disorder takes place due to the 
increase in the activity of free radicals. Increased 
production  of free radicals is one of the reasons of 
oxidative stress which causes hyperglycemia1. 
Oxidative stress decreases the activity of  insulin or  
defects in insulin secretion are found . Oxidative 
stress induces cellular damage , protein damage , lipid 
damage2. DNA damage decreases the concentration 
of antioxidant3. Reactions between free radicals ,such 
as Reactive Oxygen Species and Reactive Nitrogen 
Species, and lipid bilayer of cell membrane results in 
lipid peroxidation. 
The stable end product of lipid peroxidation is 
Malondialdehyde  (MDA)4 .MDA is formed by 
degrading polyunsaturated lipids by Reactive oxygen 
species. Alteration of the structural integrity of cell 
membrane is due to the increase in the level of MDA. 
This increased level of MDA is measured as TBARS 
( Thiobarbituric acid reactive substance). TBARS is 
an index of lipid peroxidation. Increased level of 
MDA may be the useful marker of oxidative stress. 
This is due to the fact that increase in the level of 
MDA means the increase in lipid peroxidation which 
enhances the free radical activities in Type 2 
Diabetes5. Lipid peroxidation causes complexity in 
diabetic patients. Enhanced free radical activity as 
well as insulin resistance activates the stress sensitive 
pathways which causes complexity in diabetes.  

II. MATERIALS AND METHODS 
 
The study was carried out at Department of 
Biochemistry, Calcutta National Medical college and 
Hospital , Kolkata, west Bengal. Total three hundred 
and sixty (360) subjects of age between 18 to 45 
years constituted the study population. One hundred 
and eighty (180) apparently healthy and non diabetic 
were used as control and one hundred and eighty 
(180)  diabetes used to test subjects. A total one 
hundred and eighty (180) males and one hundred and 
eighty (180) females were involved in the study. 
These subjects of both the sexes were categorized 
under three age groups such as 18 to 26 years, 27 to 
35 years and 36 to 45 years.   In females samples are 
collected in between 1-4 days of menstrual cycle. The 
research protocol was approved by ethics committee 
of the Institution. Proper vein puncture technique was 
employed in the collection of the 5ml of blood 
sample from the subjects.Sample collected aseptically 
from cases and control was subjected to serum 
analysis. Blood samples was centrifuged at 3000rpm 
for 10 minutes. 
Serum MDA was measured by TBARS method. FBS 
(Fasting Blood Sugar)and PPBS (Postpondrial Blood 
Sugar) were done by GOD/POD method6. 
Data generated were analyzed using statistical 
package for social science (SPSS) version 20.00 and 
Microsoft excel 2007. Comparison mean and 
standard deviation values were made for the various 
parameters for test and control subjects using 
independent samples t test.Results were considered 
statistically significant 95% confidence interval 
(p<0.05). 
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III. RESULTS 
 

Age group 
(years) 18 to 26 27 to 35 36 to 45 

Male Case (Mean 
± SD) 

Control 
(Mean ± SD) 

Case (Mean ± 
SD) 

Control 
(Mean ± SD) 

Case  (Mean 
± SD) 

Control 
(Mean ± SD) 

MDA(nmol/ml) 13.78±0.67 3.82±0.80 16.16±0.69 4.83±0.43 27.86±2.14 5.86±1.50 

FBS(mg/dl) 175±5.45 78±5.63 201±7.40 88±5.34 167±8.58 98±7.01 

PPBS(mg/dl) 254±16.99 102±13.51 236±8.23 110±8.44 210±9.35 115±6.09 
P value ≤0.05 ≤0.05 ≤0.05 ≤0.05 ≤0.05 ≤0.05 

Table 1: Comparison between Age And Sex related levels for MDA and FBS, PPBS among cases and controls. 
 

Age group 
(years) 18 to 26 27 to 35 36 to 45 

Female Case (Mean 
and SD) 

Control 
(Mean and 

SD) 

Case (Mean 
and SD) 

Control 
(Mean and 

SD) 

Case  (Mean 
and SD) 

Control 
(Mean and 

SD) 
MDA(nmol/ml) 7.17±0.91 5.78±0.94 18.06±4.36 6.08±1.02 24.99±2.06 6.58±0.31 

FBS(mg/dl) 179.96±16.70 82.33±8.35 159.33±10.01 92.89±3.92 158.55±9.29 105.10±3.18 
PPBS(mg/dl) 232.76±36.77 105.16±9.30 222.80±25.60 111.58±5.68 210.96±13.57 118±5.73 

P value ≤0.05 ≤0.05 ≤0.05 ≤0.05 ≤0.05 ≤0.05 
Table 2: Comparison between Age And Sex related levels for MDA and FBS, PPBS among cases and controls. 

 
 
IV. DISCUSSION 
 
The present study showed that the level of MDA is 
more in cases than in controls for both male and 
female subjects of three different age groups (18- 26 
years ,27-35 years , 36-45 years) and p value is 
statistically significant(P≤0.05). My findings do agree 
with Kedari GSR., 20117 and Vivian Samuel T et 
al.,20118. The Fasting blood glucose is higher in 
cases than in control for all the three different age 
groups of males and females and p values were 
statistically significant. The blood glucose level in the 
cases were significantly elevated which reflects the 
defects in the activities of insulin. This defect is 
possible due to oxidative stress which results due to 
the increased level of MDA. This increased level of 
MDA increased the activity of the free radicals. My 
findings are in accordance with Kalaivanam et.al., 
20109.  The postpondrial blood glucose is higher in 
cases than in control for all the three different age 
groups of males and females and p values were 
statistically significant. This is due to the fact that in 
case of diabetic patients the pancreas will respond 
slowly due to the secretion of  insulin in response to a 
meal. 
It was found from the study of Griesmacher10 that 
with the increase in the free radicals lipid 
peroxidation increases which causes cellular damage.  
Excessive production of free radicals causes oxidative 

stress which impaired the activity of β cell of 
pancreas to secrete insulin leading to diabetes.  
 
CONCLUSION 
 
Hyperglycemia is the main cause of complications of 
diabetes. It helps to enhance lipid peroxidation  which 
causes due to the generation of free radicals. 
Excessive production of free radicals enhanced the 
level of MDA which was assayed by  TBARS 
method. If the level of MDA can be reduced by 
administrating antioxidant then lipid peroxidation can 
be checked.  Administration of antioxidant therapy 
and /regular physical exercise can improve the quality 
of life and disease progression in Type 2 Diabetic 
patients can be reduced.  
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