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Abstract: Diabetes mellitus is a Heterogenous and chronic metabolic disorder with a 

rapidly increasing prevalence globally. Oxidative stress may play a crucial role in 

pathophysiology of type 2 diabetes mellitus by increasing insulin resistance or 

impairing insulin secretion. To assess the lipid fractions and lipid peroxidation or 

MDA in type 2 diabetes mellitus cases with and without glycemic control and non-

diabetics. A total 250 cases with type 2 diabetes mellitus and 250 age and sex matched 

control subjects with fasting glucose level ranging from 70-100mg were recruited. 

Blood serum was used to measure blood glucose levels, lipid fractions and lipid 

peroxidation. In uncontrolled diabetic patients fasting (224.36) and postprandial blood 

glucose levels (299.18) were highly significant than in controlled diabetic cases 

(121.03 in fasting, 188.88 in postprandial). Mean serum MDA levels are significantly 

higher in uncontrolled diabetic patients (5.12) as compared with controlled diabetic 

patients (4.49). Study suggests importance of assessing the markers of oxidative stress 

and antioxidant capacity along with the other routine investigations in diabetic patients 

for initiating antioxidant therapy and the need for novel methods to both prevent and 

treat this pandemic.  
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INTRODUCTION 

Diabetes mellitus, a multifactorial metabolic syndrome accounts to number of 

disorders happens with deficiency of insulin secretion [1]. Diabetes mellitus is no 

longer considered as an epidemic; it has turned in to a pandemic and has become an 

alarming health hazard of current century [2]. 

 

In India, 10% of urban population and 2% of 

rural population with age of above 35 years have been 

found prone to diabetes [3].   

 

Increased oxidative stress is a most accepted 

parameter in the pathophysiologic development and 

progression of diabetes and its associated 

complications [4-6]. Diabetes is usually associated 

with increased free radical emission or diminished 

antioxidant defense [7-11]. 

 

The estimation of lipid peroxide along with 

lipid profile in the diabetes is very useful as it may 

serve as a useful monitor to judge the prognosis of the 

patient. The detection of risk factor in the early stage of 

the disease will help the patient to improve and reduce 

the morbidity rate. With above literature support the 

present study was designed to assess lipid fractions and 

lipid peroxidation in type 2 diabetes patients. 

 

 

MATERIALS AND METHODS 

The present study was conducted in 

Department of General Medicine, Maheshwara 

Medical College and Hospital during April 2016 to 

September 2017. A total 250 cases with type 2 diabetes 

mellitus were recruited and 250 age and sex matched 

control subjects of both sexes with fasting glucose 

level ranging from 70-100mg between age group of 

35-70 years were included.  

 

After the institutional research committee 

approval, all the participants were instructed to fast 

overnight and venous blood was discharged from cases 

and control subjects with all aseptic precautions. After 

meal, a second blood samples were withdrawn in a 

similar way for measurement of post prandial blood 

glucose level Collected blood was stored at room 

temperature and allowed to clot and the centrifuged at 

3000rpm for 10minutes. The separated serum was used 

to measure blood glucose levels, lipid fractions and 

lipid peroxide (MDA) in type 2 diabetes mellitus cases 
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and control subjects. Extracted data was tabulated in 

windows XL sheet and was assessed by using SPSS 

software. Statistical difference between two groups 

were evaluated by student’s’ test.  

 

 

 

 

RESULTS 

This study has a total 250 type 2 diabetic 

patients and 250 ages, sex matched non diabetic 

control subjects between age group 31-65 years. 

Majority cases were under age group 41-50 years 

(56.8%) (Table 1). Among the diabetic cases (n=250), 

130 cases had uncontrolled diabetes and 120 cases had 

controlled diabetes. 

 

Table-1: Age and Sex distribution 

Age (In 

Years) 

Sex 
Total Percentage 

Male Female 

31 – 40 28 16 44 17.6% 

41 – 50 80 62 142 56.8% 

 >51 years 40 24 64 25.6% 

 

Table-2: Fasting and post prandial blood glucose level in diabetic cases and non-diabetics 

Blood Glucose 

levels 

Diabetic cases 

(n=250) 

Non-diabetics 

(n=250) 
‘p’ Value 

Fasting levels 166.24 ± 59.12 90.01 ± 18.24 p < 0.001 

Post prandial 

levels 
229.61 ± 73.25 112.76 ± 14.80 p < 0.001 

 

The fasting and postprandial blood glucose 

levels were significantly high in diabetic cases than 

non-diabetic control subjects (Table 2). In uncontrolled 

diabetic patients fasting and postprandial blood glucose 

levels were highly significant than controlled diabetic 

cases (Table 3). 

 

Table-3:  Correlation between Fasting and post prandial blood glucose levels in diabetics with and without 

glycaemic control 

Blood glucose levels 
Uncontrolled 

Diabetes(n = 130) 

Controlled 

Diabetes(n = 120) 
‘p’ value 

Fasting glucose levels 

(mg/dl) 
224.36 ± 52.82 121.03 ± 18.54 p < 0.001 

Post prandial glucose 

levels (mg/dl) 
299.18 ± 69.78 188.88 ± 35.75 p < 0.001 

 

Table-4: Lipid fractions in diabetic cases and non-diabetics 

Lipid fractions  Diabetics cases Non-diabetics 

Total Cholesterol (mg/dl) 218.72 ± 46.19 178.80 ± 27.38 

Triglyceride (mg/dl) 260.24 ± 101.54 143.27 ± 37.43 

HDL (mg/dl) 41.02 ± 10.18 46.17 ± 6.28 

LDL (mg/dl) 131.76 ± 42.01 104.38 ± 22.37 

VLDL (mg/dl) 49.98 ± 19.78 28.46 ± 6..80 

Phospholipids (mg/dl) 255.64 ± 32.86 226.28 ± 20.45 

Total lipid (mg/dl) 828.22 ± 188.90 608.34 ± 79.74 

‘p’ Value <0.001 

 

Table-5: Correlation of lipid fractions in diabetics with and without glycaemic control 

Lipid fractions  Uncontrolled Diabetes Controlled Diabetes ‘p’ value 

Total cholesterol (mg/dl) 236.02 ± 51.28 221.74 ± 42.46 p > 0.05 

Triglyceride (mg/dl) 281.14± 100.40 238.46 ± 89.38 p > 0.05 

HDL-cholesterol (mg/dl) 41.32 ± 9.14 40.92 ± 9.38 p > 0.05 

LDL-cholesterol (mg/dl) 126.43 ± 48.06 127.01 ± 46.22 p > 0.05 

VLDL-cholesterol (mg/dl) 57.64 ± 18.54 50.72 ± 18.28 p > 0.05 

Phospholipid (mg/dl) 258.30 ± 38.88 252.44 ± 33.72 p > 0.05 

Total lipid (mg/dl) 880.02 ±188.64 834.14 ± 168.82 p > 0.05 
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The mean value of MDA was significantly 

increased in diabetic group as compared to non-

diabetic subjects and was high in diabetics when 

compared to the non-diabetics (Table 5). 

 

Table-5: Correlation of lipid peroxide in diabetics with and without glycaemic control and non-diabetics 

 Lipid Peroxide (MDA) 

(nmoles/ml) 

‘p’ value 

Diabetics 4.98 ± 1.01 - 

Non-diabetics 2.36 ± 1.23 - 

Controlled diabetes 4.49 ± 0.68 p < 0.05 

Uncontrolled diabetes 5.12 ± 0.98 p < 0.05 

 

DISCUSSION 

Diabetes mellitus is a metabolic disorder 

characterized by hyperglycaemia and action of 

endogenous insulin or its insufficiency of secretion. 

The present study comprises 250 type 2 diabetic cases 

and 250 age and sex matched control subjects. All the 

participants were between age group 31-65 years and 

majority cases were between 41-50 years (56.8%) 

(Table 1). Among the diabetic cases (n=250), 130 

cases had uncontrolled diabetes and 120 cases had 

controlled diabetes. 

 

In this study, the fasting and postprandial 

blood glucose levels were highly significant in diabetic 

cases than non-diabetic control subjects (Table 2). A 

study by Falko JN et al. stated that blood glucose 

levels were significantly higher in diabetics as 

compared to non-diabetics [12]. In uncontrolled 

diabetic patients fasting (224.36) and postprandial 

blood glucose levels (299.18) were highly significant 

than in controlled diabetic cases (121.03 in fasting, 

188.88 in postprandial) (Table 3). 

 

In this study, the mean value of total 

cholesterol, serum triglyceride, LDL, VLDL, 

phospholipids, total lipids in diabetic group were 

significantly increased as compared to nondiabetics 

(P<0.001). Mean value of serum HDL cholesterol was 

significantly decreased in diabetic group as compared 

to nondiabetics (P<0.05) (Table 4). The results of this 

study indicating that insulin increases the number of 

LDL receptors, so chronic insulin insufficiency might 

be associated with a diminished level of LDL receptor 

which leads to increase in LDL particle and result in 

the increase in LDL cholesterol in diabetes. High level 

of total cholesterol, triglyceride, LDL-cholesterol and 

low HDL-cholesterol may be due to the obesity, 

increase calorie intake and lack of muscular exercise in 

the patients of type 2 diabetes [13, 14].  

 

MDA is a stable end product of free radicals 

induced by lipid peroxidation. Thus MDA serves as a 

reliable marker for the assessment of free radical 

induced damage to tissues. In diabetic patients a major 

factor that is responsible for enhanced free radical 

generation is hyperglycemia through auto-oxidation of 

glucose; it may be an important risk factor for 

cardiovascular disease in diabetics [15]. In this study 

the mean value of MDA was significantly increased in 

diabetic group as compared to non-diabetic subjects 

(Table 5). Serum total cholesterol, triglyceride, HDL-

cholesterol, VLDL cholesterol, phospholipids and total 

lipid are higher and LDL-cholesterol is lesser in 

uncontrolled diabetic patients than in controlled 

diabetics. Mean serum MDA levels are significantly 

higher in uncontrolled diabetic patients (5.12) as 

compared with controlled diabetic patients (4.49) (p < 

0.05).  

 

CONCLUSION 

There are a number of factors that have an 

effect on an individual oxidative status such as age, 

sex, body composition, smoking status, diet, physical 

activity and strength of the defence mechanism. The 

results of present study concluding that the marker of 

free radical induced injury i.e. malondialdehyde may 

appear early in the type 2 diabetes, before the 

development of secondary complications. The study 

therefore suggests the importance of assessing these 

markers of oxidative stress and antioxidant capacity 

along with the other routine investigations in diabetic 

patients for initiating antioxidant therapy in addition to 

primary and secondary preventive measures to migrate 

the divesting consequences of diabetes leading to 

coronary heart disease. After controlling blood 

glucose, in diabetic patients, the lipid status can be 

improved and oxidation of lipids can be prevented by 

supplementing the antioxidants rich components of the 

diet and thus further diabetic events can be avoided. 
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