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Abstract 
 

Diabetes is a multifaceted disease occurring due to defective synthesis or action of insulin 
and as it progresses, complications develops which are associated with oxidative stress and 
decreased level of antioxidants. Hence this study was carried out to evaluate the levels of 
MDA and  antioxidants like GSH, GPx, Gred, SOD during early phase  of the dis-
ease(recently diagnosed) in diabetic individuals and compare with normal subjects. A very 
significant increase (p<0.0001) was observed in the antioxidants levels, MDA  ,HbA 1C and 
fructosamine in the study group as compared to the ones in the control. Increased expres-
sion of antioxidant enzymes was found to be positively associated with the free radical levels 
indicating that the body was trying to respond to the oxidative stress developed due to hy-
perglycemia during early phase. Hence we conclude that the body tries to take care of the 
oxidative stress in the initial phase of the disease but this fails over a period of time leading 
to complications associated with diabetes. 
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Introduction 
 
Diabetes Mellitus (DM) is recognized as one of the lead-
ing causes of morbidity and mortality in the world. And 
India will be one of the countries with the largest number 
of diabetic individuals by year 2025 [1]. DM is initially 
associated with hyperglycemia but then there is derange-
ment of all other metabolic processes and increased sus-
ceptibility to lipid peroxidation [2]. Later on there is de-
velopment of complications due to increased oxidative 
stress which is associated with hyperglycemia by various 
mechanism like non enzymatic glycation of cellular pro-
teins, accumulation of sorbital and activation of protein 
kinase C isoforms [3]. Normally body is protected from 
oxidative stress by antioxidants like superoxide dismutase 
(SOD), catalase, glutathione peroxidase (GPx), glu-
tathione reductase (Gred), reduced glutathione (GSH), 
uric acid, bilirubin etc. There are many studies done on 
antioxidant status in diabetic individuals with complica-
tion but not on newly diagnosed cases of DM. It is ex-
pected that the study will help us to understand how the 
body tries to take care of the hyperglycemia and is there 
any association between hyperglycemia and oxidative 
stress.  The present study was designed to evaluate the lipid per-
oxidation end product such as serum MDA levels and also 
to study the effect of it on the antioxidants like GSH,  

SODS, GPx, Gred in the recently diagnosed diabetic sub-
jects and compare them with healthy normal subjects. 
 

Materials and Methods 
 

Subject selection 
The study enrolled 60 subjects. The control group com-
prising of 30 healthy subjects who were sex and age 
matched and test group comprised of 30 subjects recently 
diagnosed as type II DM.  
 

They were diagnosed as diabetic based on the WHO Cri-
teria i.e. symptoms of diabetes plus random blood glucose 
concentration ≥11.1mmol/l(200mg/dl) or fasting plasma 
glucose ≥ 7mmol/l( 126 mg/dl) at more than one occa-
sion. The study was conducted in Dhiraj Hospital, Piparia, 
Vadodara, Gujarat, India. Newly diagnosed patients (not 
more than one year duration) of DM type II were included 
in the study. Patients with complications like history of 
stroke, myocardial infarction or any other cardiovascular 
disease were excluded. These individuals of group I (test 
group) were treated only by oral antidibetese drugs (sul-
fonylurea and metformin). The study protocol was ap-
proved by the Ethics Committee of the Institution ( Su-
mandeep Vidyapeeth) .The participants were recruited in 
the study only after they willingly signed inform consent 
form. All ethical norms were followed during the entire 
course of the study. 
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Collection of specimen 
In all the participants of the study, both the control and 
test groups, venous blood sample was collected under 
aseptic conditions after 12 hrs of fast, in EDTA bulb for 
HbA 1C which was  estimation by resin binding method 
[4] ,in plain bulb for estimation of serum SOD [5], MDA 
[6]. Fructosamine [7]. Acid citrate bulb was used for es-
timation of erythrocyte GSH [8], G red [9], GPx [10].  
 

Statistical analysis 
All results are expressed as mean ±S.D. Students “t” test 
was used to compare the continuous variables between 
groups. Pearson’s correlation was employed to calculate  
the ‘r’ value. Statistical significance was defined as p<-
0.05. The statistical analysis was done using SPSS ver-
sion 14.0 
 
Results 

The study group was divided into two - group I (diabetic 
individuals) while the group II (control). Table I summa-
rizes the demographic data of participants in both the 
groups. There was no significant difference between the 
participants of both the groups with regards to age, sex, 
educational status, occupation, history of smoking and 
drug abuse etc. 
 
Laboratory findings of all the patients are summarized in 
table2,3. Serum MDA levels – the marker of lipid peroxi-
dation was found to be significantly elevated (p<0.0001) 
in the group I than group II (Table -1) and Gred, GPx, 
SOD was elevated in group I than group II very signifi-
cantly (p<0.0001) and GSH level was found to be higher 
(p<0.05) in group I.  
 

 
Table1. Demographic data of the diabetic individuals 
(group I) and healthy controls (group II) 

8 
12 

 

Table 2. Levels of MDA, SOD, GSH, GPx, G red, Fructo-
samine, HbA 1C group I &group II 

 

All values are mean ±SD. Total number of patients was 
30 in each group. p<0.05# was considered to be signifi-
cant. While p<0.0001* was considered to be highly sig-
nificant. 
 
Table 3. Correlation Analysis of Serum MDA with other 
parameters in Group I and group II  
 

 

 
From regression analysis, it was observed that there is a 
different type of correlation between the oxidative stress 
and antioxidant status in both the groups. As indicated in 
table 2 there is a positive correlation which is very sig-
nificant(p<0.0001)  between MDA and other parameters 
like GSH, fructosamine, HbA 1C but a negative correla-
tion was observed with SOD in group I. While a very 
significant negative correlation was observed between 
MDA and antioxidants.  
 
Discussion 
 
In the present study it was observed that MDA is posi-
tively correlated to markers of hyperglycemia in the study 
group while no such correlation was observed in the con-
trol group, which is similar to that of previously reported 
works [11]. Thus indicating that hyperglycemia exerts its 
adverse effects by generation of reactive oxygen species 
which then in turn can oxidize many other important bio-
molecules inducing “oxidative stress” (OS) and it is this 
mechanism which is the underling pathophysiology 
 of the disease. And the condition further deteriorates 
when the levels of antioxidants like GSH, GPx, SOD, 
Gred, vitamin C etc decrease which is usually observed in 
diabetic individuals [12] but some of the studies done had 
different observation, they had seen an increased levels 
[13,14] thus the role of antioxidants in diabetic patients is 
controversial. In the present study also it was observed 
that the levels of the antioxidant like GSH, GPx, G red 
increased in diabetic individuals and it was positively cor-
related with MDA. In control group increased MDA level 
is explained by the failure of the antioxidant defense sys-

 

Parameter DM (group I)            Healthy controls (group II)

Age( years) 44.4±6.8 44.4±8.1 

Gender ( M:F) 16:14 17:13 
Smoking status : Never smoked 
Ex- smoker 

3 
15 

Current smoker 12 10 
Alcoholism: Never consumed 13 13 
Ex- consumer 9 12 
Currently alcoholic 8 5 
 

 
Sr. No. Variables Group I Group II P value 

 

1 HbA 1C (%) 8.84±1.45 5.18±0.42 p<0.0001* 
2 Fructosamine (µmol/L) 425.4±85.6 210±24.9 p<0.0001* 
3  MDA (nmol/ml) 5.29±0.87 1.8±0.28 p<0.0001* 
4 SOD (units/ml) 8.53±1.94 4.99±2 p<0.0001* 
5 GPx (µmol/l/min) 185±1.8 167.29±8.16 p<0.0001* 
6 GSH(µmol/gm of Hb) 8.72±1.71 7.53±2.65 p<0.05# 
7 G red (µmol/l/min) 9.38±1.42 6.56±1.25 p<0.0001* 

 

 

 
Correlation Coefficient(r) Sr. No.          Parameters 

Group I Group II 

1 Fructosamine(µmol/L) 1* 0.37 
2 HbA 1C (%) 1* 0.37 

 

3 GSH(µmol/gm of Hb) 
4 G Px(µmol/l/min) 
5 G red (µmol/l/min) 
6 SOD(units/ml) 

Where * indicates p<0.0001 and is highly significant
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tem which has decrease. This may be because the study 
group was newly diagnosed diabetes individuals and 
hence the body was trying to maintain the homeostasis 
and reduce the oxidative stress by increasing the synthesis 
of these antioxidants .The over expression of these anti-
oxidants might be an adaption response. SOD for instance 
is an important antidote to the toxic effect of superoxide 
anion is also increased due to the increasing dismutation 
of superoxide to hydrogen peroxide which is generally 
taken care by the glutathione system. But in diabetic pa-
tients due to Insulin deficiency or ineffectiveness of the 
available insulin, there is more of β oxidation of fatty ac-
ids hence increased hydrogen peroxide formation. Thus 
with increase in the lipid peroxide levels the paradoxical 
increase in the levels of Glutathione system is an interest-
ing finding and could be compensatory mechanism by the 
body to prevent tissue damage.  

 
We conclude that the higher oxygen free radical produc-
tion and increased activity of antioxidants during early 
phase of the disease occur. This may be a phase of com-
pensation which fails to sustain and hence leads to harm-
ful effects of the unchecked oxidants causing complica-
tions of diabetes latter on.  

 
Reference 
1. King H, Aubert RE, Herman WH. Global burden of 

diabetes 1995-2025; Prevalence, numerical estimates, 
and projection. Diabetes Care 1998; 21:  1414-1431. 

2. Giugliano D, Ceriello A & Paolisso G. Oxidative stress 
and diabetic vascular complications. Diabetes Care 
1996; 19, 257-267. 

3. Yi Lin and Zhongjie Sun. Current views on type 2 dia-
betes. J Endocrinol. 2010; 204(1): 1. 

4. Trivelli LA, Raney HM, Lai HT. Hemoglobin compo-
nents in patients with diabetes mellitus. New Engl J 
Med1971; 284:353-357. 

5. Marklund S, Marklud G. A simple assay for Super Ox-
ide Dismutase using autooxidation of pyrogallol. Euro-
pean J Bio Chem 1974; 47:469-472 

6. Wilbur K.M., Mernhein & Shapior O.W.The thiobarbi-
turic acid method for malondialdhyde estimation. Arch 
Biochem Biophys 1943; 250: 305-313. 

7. Dolhofer R, Wieland O. H .Increased Glycation of Se-
rum albumin in diabtes mellitus. Diabetes 1980; 29; 
417-422. 

8. Beutler E, Duran O, Kelley BM .Improved method for 
the determination of blood glutathione. J Lab Clin Med 
1963; 61: 882 -888 

9. Carlberg I, Mannervik B.Purification by chromatogra-
phy of yeast glutathione reductase, the enzyme respon-
sible for the NADPH dependent reduction of the mixed 
disulfide of CoA and glutathione. Biochem Biopsy Ac-
ta 1977; 484: 267-274 

10. Paglia DE, Valentine WN .Studies on quantitative and 
qualitative characterisation of erythrocyte glutathione 
peroxidase. J Lab Clin Med 1967; 70 : 158 

11. Obrosova IG. How does glucose generate oxidative 
stress in peripheral nerve. Int Rev Neurobiol 
2002;50:3-35 

12. Jang Y, Leo JH, Cho EY abd Chung NS 2001. Differ-
ence in body fat distribution and antioxidant status in 
Korean men with cardiovascular with and without dia-
betes. Am J Clin Nutr 73 (1) 68-74 

13. Uzel N, Sivas A and Uysal M 1987 Erythrocyte lipid 
peroxidation and glutathione peroxidase activities in 
patients with diabetes mellitus . Horm MetB Res 19,89-
90   

14. Pasaoglu H,Sancak B,Burkan N Lipid peroxidation and 
resistance to oxidation in patients with type 2 diabetes 
mellitus. Tohuku J Exp Med 2004;203:211-218 

 

 
 
Correspondence to:  
 
Sandhya Pillai Nair 
Department of Biochemistry 
Sumandeep Vidyapeeth 
Smt. Bhikhiben K. Shah Medical Institute   
 and Research Center 
Piparia, Gujarat 
India      
 


