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Abstract: The objective was to analysis MDA level in T2DM without and with antioxidant consumed patients. Among total 60 patients 

who were presented DM and employed in textile dying, handling of fabrics and stitching of fabrics in which thirty patients of DM as 

group A and thirty DM patients were consumed antioxidant as group B. The demographic and socioeconomic status along with 

biochemical profiles were estimated in both groups. The mean age and BMI were similar in both groups. For FBS (mg/dl), PPBS 

(mg/dl), HbA1c (%) and MDA (µmol/L) levels were decreased significantly (P<0.0001) in group B when compared to group A. Among 

the dietary antioxidants, the present findings observed beneficial to prevent DM among patients who consumed natural antioxidants for 

last one year. The combinations of dietary antioxidants have capability to reduce the blood parameters viz. FBS, PPBS, HbA1c and 

MDA in the present study. The mechanism behind the antioxidant performance is undefined in this study but these have found no side 

effects among patients who consumed natural antioxidants. In future, it is suggested a clinical trial to know the efficacy of natural 

antioxidants for DM management.  
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1. Introduction 
 

Type 2 diabetes mellitus (T2DM) is recognized as a genuine 

public health concern with a serious impact on human life. 
[1]

It is a long-term chronic disease that occurs when our 

blood sugar (glucose) level is too high and eventually lead to 

circulatory, nervous and Immune system disorders. T2DM is 

more common among adults but children with obesity also 

suffer from type 2 diabetes. 
[2]

 There is no cure for T2DM 

but healthy lifestyle with proper exercises can help to 

manage the disease.  

 

This chronic hyperglycemia is a hallmark of diabetes and the 

one of the major attributor to the numerous complications 

correlated with the disease. Many aspects of the 

pathophysiology of diabetes are still not clear, however, 

research indicates that oxidative stress plays a vital role in 

the emergence and development of this chronic condition. 
[3]

 

Vascular endothelial cells are the key targets of 

hyperglycemic damage as they are incapable to regulate the 

intra-cellular glucose concentration and also, they cannot 

resist glucose from entering when bloodstream glucose 

concentrations are elevated. 
[4]

 Endothelial cells contain high 

glucose concentration, during hyperglycemia, and may 

suffer from notable oxidative stress. 
[5]

 

 

Malondialdehyde (MDA) obtained from lipid peroxidation 

of poly unsaturated fatty acids (PUFA) is an important 

compound that generally serves as one of the key markers 

for oxidative stress. 
[6]

 In other words, MDA is a steady end-

product of lipid peroxidation. 
[7]

 It is formed by three carbon 

aldehyde which could exist in various forms in an aqueous 

solution. It is well established that serum MDA has been 

used as a biomarker of lipid peroxidation and has served as 

an indicator of free radical damage. 
[8] 

 

Several studies revealed that MDA is a suitable biomarker in 

serum among diabetes patients and it is found in 

complicated diabetes with nephropathy comorbidity and 

non-complicated diabetic patient in comparison with healthy 

control. 
[9-12]

 Moreover, some studies indicated MDA level is 

also increased with duration of diabetes. 
[9, 11-14]

 

 

Generally, several natural products contain antioxidants. 

Many investigators studied regarding the antidiabetic 

activity of plants such as Nerium oleander Linn, 
[15] 

Annona 

squamosa, [
16] 

Cynodon dactylon,
 [17] 

Padina boergesenii, 
[18]

 

and Tectona grandis Linn., [
19] 

Moringa oleifera, 
[20] 

which 

possess antioxidants activity and ultimately prevent T2DM. 
[21]

Moreover, antioxidants are capable of inhibiting the 

oxidation of other molecules. From the previous study, it is 

well known that the medicinal plants with antioxidants 

activity are considered to prevent diabetes mellitus. 
[22]

 

 

In the present study, it was attempted to analysis MDA level 

in T2DM without and with antioxidant consumed patients.  

 

2. Materials and Methods 
 

Selection of study groups 

In the present study, DM patients were included and 

categorized into 2 groups. Among total 60 patients who were 

presented DM and employed in textile dying, handling of 

fabrics and stitching of fabrics in which thirty patients of 

DM as group A and thirty DM patients were consumed 

antioxidant as group B.  
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Demographic and socioeconomic profiles of patients 

For group A and group B patients, the demographic data viz. 

age, gender, education and occupation were collected from 

the patients.  

 

Estimationof biochemical profile 

As per history of diabetes patients were measured fasting 

blood sugar (FBS) and postprandial blood sugar (PPBS) was 

estimated by GOD-POD method
 [23]

 and Glycosylated 

haemoglobin (HbA1c) by Ion exchange resin method
 [24]

 for 

group A and group B separately. The oxidative stress 

parameter especially MDA was estimated as per the protocol 

of Ohkawa et al. 
[25]

by using Kit (Elabscience MDA kit E-

BC-K025-S) for group A and group B separately. The MDA 

concentration was expressed in terms of µmol/L 

 

Obesity parameter 

For obesity parameter, weight (Kg) was measured in 

electronic digital weighing machine and height (Cm) was 

estimated by using measuring scale. Body mass index (BMI) 

was calculated by using following formula:  

BMI = weight (Kg) ÷ height (m
2
)  

 

Statistical analysis 

Categorical variables were taken and expressed in 

percentage frequency distribution and continuous variable 

expressed as Mean ± SD and comparison were made 

between group A and group B patients as per student „t‟ test 

by using statistical tool. P value less than 0.05 considered as 

significant.  

 

3. Results 
 

Demographic and socioeconomic status of patients 

Table 1 evaluates the frequency (%) distribution of 

demographic and socioeconomic status of patients.  

 

In group A and B, the higher frequency value (14, 46.67%) 

was obtained for age groups of 41-55 years followed by 25-

40 years (10, 33.33%) while lower frequency distribution (6, 

20.0%) was obtained for age groups of >55 years. In group 

A and B, the higher frequency value (24, 80.0%) was 

obtained for males while lower frequency distribution (6, 

20.0%) was obtained for females.  

 

In group A and B, the higher frequency value (15, 50.0%) 

was obtained for dying followed by stitching (9, 30.0%) 

while lower frequency distribution (6, 20.0%) was obtained 

for fabric handling. In group A and Bfamily income 

(INR/annum), the higher frequency value (15, 50.0%) was 

obtained for ≥3 lakhs followed by ≤2 lakhs (8, 26.67%) 

while lower frequency distribution (7, 23.33%) was obtained 

for 2-3 lakhs.  

 

 

 

 

 

 

 

 

 

Table 1: Demographic and socioeconomic status 

distribution 
Age groups (Years) 

Group A Frequency % Group B Frequency % 

25-40 10 33.33 25-40 10 33.33 

41-55 14 46.67 41-55 14 46.67 

>55 6 20.00 >55 6 20.00 

Total 30 100.00 Total 30 100.00 

Gender 

Male 24 80.00 Male 24 80.00 

Female 6 20.00 Female 6 20.00 

Total 30 100.00 Total 30 100.00 

Occupation 

Stitching 9 30.00 Stitching 9 30.00 

Fabric 

handling 
6 20.00 

Fabric 

handling 
6 20.00 

Dying 15 50.00 Dying 15 50.00 

Total 30 100.00 Total 30 100.00 

Family income (INR/annum) 

≤2 lakhs 8 26.67 ≤2 lakhs 8 26.67 

2-3 lakhs 7 23.33 2-3 lakhs 7 23.33 

≥3 lakhs 15 50.00 ≥3 lakhs 15 50.00 

Total 30 100.00 Total 30 100.00 

 

Obesity parameters of patients 

Table 2 evaluates the frequency (%) distribution of obesity 

parameters of patients. The height (Feet) distribution 

indicated in group A, the higher frequency value (23, 

76.67%) was obtained for >5.5 while lower frequency 

distribution (7, 23.33%) was obtained for 5.1-5.5. In group 

B, the higher frequency value (24, 80.0%) was obtained for 

>5.5 while lower frequency distribution (6, 20.0%) was 

obtained for 5.1-5.5. The weight (Kg) distribution indicated 

in group A and B, the higher frequency value (18, 60.0%) 

was obtained for >60 while lower frequency distribution (12, 

40.0%) was obtained for ≤60.  

 

Table 2: Obesity parameters distribution 

Height (Feet) 

Group A Frequency % Group B Frequency % 

5.1-5.5 7 23.33 5.1-5.5 6 20.00 

>5.5 23 76.67 >5.5 24 80.00 

Total 30 100.00 Total 30 100.00 

Weight      

≤60 12 40.00 ≤60 12 40.00 

>60 18 60.00 >60 18 60.00 

Total 30 100.00 Total 30 100.00 

BMI (Kg/m2) 

18.5-24.9 

(Healthy) 
28 93.33 

18.5-24.9 

(Healthy) 
28 93.33 

25.0-29.9 

(Overweight) 
2 6.67 

25.0-29.9 

(Overweight) 
2 6.67 

≥30 (Obese) 0 0.00 ≥30 (Obese) 0 0.00 

Total 30 100.00 Total 30 100.00 

 

Biochemical profiles of patients 

Table 3 evaluates the frequency (%) distribution of 

biochemical profiles of patients. The FBS (mg/dl) 

distribution indicated in group A, the higher frequency value 

(28, 93.33%) was obtained for >120while lower frequency 

distribution (2, 6.67%) was obtained for <120. In group B, 

the frequencies were almost half (15, 50.0%) was obtained 

for >120 and <120. The PPBS (mg/dl) distribution indicated 

in group A, the frequencies were almost half (15, 50.0%) 

was obtained for 140-300 and >300. In group B, higher 
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frequency was observed for 140-300 (28, 93.33) while lower 

frequency distribution (2, 6.67%) was obtained for >300. 

The HbA1c (%) distribution indicated in group A, the 

frequency was higher (29, 96.67%) was obtained for >7.0 

while lower in ≤7.0 (1, 3.33%). In group B, higher frequency 

was observed for ≤7.0 (25, 83.33%) while lower frequency 

distribution (5, 16.67%) was obtained for >7.0. The MDA 

(µmol/L) distribution indicated in group A, the frequency 

was higher (300, 100.0%) was obtained for >1.34. In group 

B, higher frequency was observed for 0.32-1.34 (24, 80.0%) 

while lower frequency distribution (6, 20.0%) was obtained 

for >1.34.  

 

Table 3: Biochemical profiles distribution 

FBS (mg/dl) 

Group A Frequency % Group B Frequency % 

≤120 2 6.67 ≤120 15 50.00 

>120 28 93.33 >120 15 50.00 

Total 30 100.00 Total 30 100.00 

PPBS (mg/dl) 

140-300 15 50.00 140-300 28 93.33 

>300 15 50.00 >300 2 6.67 

Total 30 100.00 Total 30 100.00 

HbA1c (%) 

≤7.0 1 3.33 ≤7.0 25 83.33 

>7.0 29 96.67 >7.0 5 16.67 

Total 30 100.00 Total 30 100.00 

MDA (µmol/L) 

0.32-1.34 0 0.00 0.32-1.34 24 80.00 

≥1.34 30 100.00 ≥1.34 6 20.00 

Total 30 100.00 Total 30 100.00 

 

Table 4 describes comparative analysis of mean ± SD of age 

and clinical parameters between diabetic patients without 

(group A) and with antioxidant consumed (group B) 

patients. The mean age was similar in both groups. For FBS 

(mg/dl), a highly significant (P<0.0001) reduction was 

observed in group A (153.33 ±21.08) when compared to 

group B (120.57±17.32). For PPBS (mg/dl), a highly 

significant (P<0.0001) reduction was observed in group A 

(308.83 ±52.33) when compared to group B (233.07±39.72). 

For HbA1c (%), a highly significant (P<0.0001) reduction 

was observed in group A (8.00 ±0.68) when compared to 

group B (6.79±0.30). For MDA (µmol/L), a highly 

significant (P<0.0001) reduction was observed in group A 

(1.82 ±0.16) when compared to group B (1.24±0.12). The 

mean BMI was similar in both groups.  

 

Table 4: Comparative analysis of mean age and clinical 

parameters between diabetic patients without and with 

antioxidant consumed patients 
Parameters 

(Mean ± SD) 

Group A 

(n = 30) 

Group B 

(n =30) 
P-value 

Age (Years) 44.90 ± 9.52 44.90±9.52 --- 

FBS (mg/dl) 153.33 ±21.08 120.57±17.32 0.0001 

PPBS (mg/dl) 308.83 ±52.33 233.07±39.72 0.0001 

HbA1c (%) 8.00 ±0.68 6.79±0.30 0.0001 

MDA (µmol/L) 1.82 ±0.16 1.24±0.12 0.0001 

BMI (Kg/m2) 21.61 ±2.95 21.61±2.95 --- 

 

4. Discussion 
 

In the present study, all the biochemical profiles such as 

FBS, PPBS HbA1c and oxidative stress marker MDA level 

were found a significantly decreasing trend in T2DM 

patients who had consumed antioxidant for a year.  

 

Generally, antioxidants such as vitamins A, C, and E, 

glutathione, alpha-lipoic acid, carotenoids, and coenzyme Q 

are well known. 
[21]

 Other types of antioxidants are included 

biflavonoids, minerals (copper, zinc, manganese, and 

selenium), and cofactors (folic acid, vitamins B1, B2, B6 

and B12). These antioxidants play synergistically with each 

other using different mechanisms to scavenge different free 

radicals and repair the oxidative stress. 
[26]

Majority of the 

drugs currently used in the treatment of DM have 

antioxidant activities in addition to their primary 

pharmacological activity. Earlier studies reported that 

aminoguanidine has been shown to exhibit free radical 

scavenging properties and inhibit lipid peroxidation. 
[27-33]

 

 

Moreover, abovementioned antioxidants derived from the 

diet. On the other hand, exogenous antioxidants can be 

compensated for the lower plasma antioxidant levels 

frequently observed in T2DM and in pre-diabetic 

individuals, whether their diabetes is primarily genetic in 

origin or due to obesity and a inactive lifestyle. 
[34]

All of 

these natural antioxidants were found in vegetables and 

fruits, which guarantees health benefits associated with its 

consumption.  

 

In an earlier prospective cohort study, vitamin C intake was 

found to be significantly lower among incident cases of 

T2DM. 
[35]

In another prospective study cohort of >4000 non-

diabetic subjects over 23 years, vitamin E intake was 

significantly associated with a reduced risk of T2DM. 
[36]

 

 

An earlier study reported that the level of glucose 

significantly decreased, and the oral glucose tolerance test 

(OGGT) improved in diabetic condition by supplementation 

of Vitamin E, [
37]

 which is supported the present study. 

Moreover, HbA1c was significantly reduced after one-year 

consumption of antioxidants. 
[38]

 A study of Pieme et al. 

reported that DM patients had higher HbA1c level compared 

to healthy control. 
[39]

 

 

Several studies revealed that MDA is a suitable biomarker in 

serum among DM patients and it is elevated in complicated 

and non-complicated compared to healthy control. 
[9-12]

 

Moreover, some studies indicated MDA level is also 

increased with duration of diabetes. 
[9, 11-14]

A study of 

Piemeet al. reported that DM patients had higher MDA level 

compared to healthy control. 
[39]

 In the present study, dietary 

antioxidants reduced the MDA level, which prevent 

oxidative stress in DM patients and lowering the associated 

parameters viz. FBS, PPBS and HbA1c.  

 

5. Conclusion 
 

Among the dietary antioxidants, the present findings 

observed beneficial to prevent DM among patients who 

consumed natural antioxidants for last one year. It is evident 

that dietary supplementation of natural antioxidants such as 

Vitamin E, C, alpha-lipoic acid, etc. reduced the blood 

parameters viz. FBS, PPBS, HbA1c and MDA in the present 

study. The mechanism behind the antioxidant performance is 

undefined in this study but these have found no side effects 
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among patients who consumed natural antioxidants. In 

future, it is suggested a clinical trial to know the efficacy of 

natural antioxidants for DM management.  
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