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Abstract: Background and Objectives: Diabetes mellitus (DM) refers to a group of common metabolic
disorders that share the phenotype of hyperglycemia. Depending on the etiology of the Diabetes mellitus,
factors contributing to hyperglycemia include reduced insulin secretion, decreased glucose utilization, and
increased glucose production. In diabetes, oxidative stress seems caused by both increased production of ROS,
sharp reduction in antioxidant defenses and altered cellular redox status. The purpose of this study was to
evaluate the oxidative stress in type 2 diabetes mellitus. Methods: The study was conducted on 35 diabetic
patients (11 Female /24 Male) with mean age of 52.8%5.4 years. Both the study groups were non-smokers and
non-alcoholics and were not suffering from any other chronic disease. MDA and antioxidants status were
estimated in both cases (35) and controls (30). Results: Plasma MDA levels in type 2 diabetic patients were
found to be significantly higher (p<0.001) than controls, whereas levels of GPx, SOD, CAT, vitamin C and uric
acid were significantly lower (p<0.001) in the diabetic patients compared to the control subjects. Conclusion:
Diabetic patients were susceptible to oxidative stress and persistent hyperglycemia had an association with
free radical-mediated lipid peroxidation. Our study suggests an imbalance between plasma oxidant and

antioxidant system in type 2 diabetes mellitus. [Alam R et al NJIRM 2013; 4(6) : 75-78]
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Introduction: Diabetes mellitus is a major medical
problem in developing countries." Type 2 Diabetes
mellitus occurs predominately in adults over than
30 years old. It is characterized by peripheral
insulin resistance, impaired insulin secretion and
excessive hepatic glucose production.z"4 Oxidative
stress is the result of the imbalance in pro-
oxidant/antioxidant ratio in favor of the former,
potentially leading to macromolecules and cell-
dysfunction. Enhanced oxidative stress contributes
to the deterioration of pancreatic B-cell
progressively due to glucose toxicity, which leads
severe impairment of glucose-stimulated insulin
secretion, apparent degranulation of B-cells and
decreased B-cell numbers.>® During diabetes
persistent  hyperglycemia causes increased
production of free radicals especially reactive
oxygen species (ROS), for all tissues from glucose
auto-oxidation and protein glycosylation.” In
addition, superoxide is generated by the process of
glucose auto-oxidation that is associated with the
formation of glycated proteins in the plasma of
diabetic patients. The increase in ROS production
contributes to the development of diabetic
complications. Diabetes produces disturbances of
lipid profiles, especially an increased susceptibility
to lipid peroxidation.? The objective of the present

study is to evaluate the oxidative stress in type 2
Diabetes mellitus. The diabetic status was assessed
by estimating the fasting blood sugar and glycated
hemoglobin while the oxidant stress was evaluated
by estimating plasma MDA, enzymatic antioxidants
SOD, CAT and GPx and non-enzymatic antioxidants
vitamin C, and uric acid.

Material & Methods: The criteria used for
selection of both diabetes and normal controls
were performed by well-established diagnostic
criteria as recommended by WHO. The present
study was conducted on 35 type 2 Diabetes
mellitus patients (female- 11, male- 24) with mean
age of 52.8+5.4 years and the control group
consisted of 30 healthy individuals with mean age
of 47.2+4.8 years. No diabetic subjects were
taking medications other than anti-diabetic pills.
The study groups (patients and control) were non-
smokers and non-alcoholics and were not suffering
from any other chronic disease. The study was
approved by the Institute Ethics Committee, Index
Medical College Hospital and Research Centre,
Indore, India and informed consent was obtained
from all the cases and control subjects.
Blood samples were collected in vacutainers with
anticoagulant EDTA and in plain vacutainers
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without any anticoagulant from diabetic patients
and control subjects. The plasma from EDTA
anticoagulated blood was separated, immediately
stored at -802C and used for determination of
MDA, Vitamin C, GPx, Catalase, SOD, Uric acid and
Fasting blood sugar ,HbAlc and lipid parameters
from serum samples. The plasma and serum
samples were used for the analysis of various
parameters:

1. Fasting blood sugar was estimated by method

of GOD-POD Trinder P.’

2. HbAlc by kit method (ERBA diagnostics
Mannheim GmbH).
3. Llipid parameter by kit method (ERBA

diagnostics Mannheim GmbH).

GPx by the method of Rotruck et.al.*

CAT by the method of Sinha KA.**

SOD by the method of Kakkar."

MDA by the method of Yagi. **

Vitamin C by the method of Roe and Kuther."
Uric acid by kit method (ERBA diagnostics
Mannheim GmbH).

WooNO U A

All reagents and chemicals used were of analytical
grade and were purchased from Merck Chemical
Co., Germany. All data were expressed as mean
1#SD. Unpaired student’s t-test was used for
between group comparisons. Differences were
considered of statistical significance when the p-
value was p<0.05.

Result: The study was conducted on 35 type 2
diabetes mellitus patients (both male/female)
mean age 52.815.4 years and the control groups
consisted of 30 individuals (both male/female)
mean age 47.2+4.8 years. The clinical and chemical
characteristics in type 2 diabetes mellitus patients
and control subjects are listed in Table 1. Fasting
blood sugar, HbAlc and the lipid parameters were
significantly increased in type 2 diabetes mellitus
patients (p <0.001) as compared to control
subjects as shown in the Table 1.

Values are expressed as mean + S.D, N= number
of subjects ‘P’ <0.05 was considered significant.
The level of MDA was significantly increased (p
<0.001) as compared to healthy subjects. The
levels of GPx, SOD, CAT, Uric acid and Vitamin C in

the plasma of type 2 diabetes mellitus patients
were significantly decreased (p <0.001) as
compared to control subjects as depicted in Table
2.

Table 1: Clinical and Chemical Characteristics in
Type 2 Diabetes Mellitus Patients & Control

Subjects.

Parameters Type 2 DM | Controls P-value
Patients
N=35 N=30

Age (years) 52.8+5.4 47.2+4.8 -
Sex (M/F) 24/11 21/9 -
Duration of 8.512.20 - -
disease
(years)
Fasting blood | 141.6 9.8 96.8+5.3 <0.001
sugar (mg/dl)
HbAlc (%) 8.18+0.78 5.16 £ 0.42 <0.001
Total 228.56+18.34 | 178.34+12.58 | <0.001
Cholesterol
(mg/dl)
LDL- 132.67+14.76 | 104.89+11.45 | <0.001
Cholesterol
(mg/dI)
HDL- 37.56t4.11 48.45 +5.23 <0.001
Cholesterol
(mg/dI)

Table 2: Lipid Peroxidation, Enzymatic and Non-
Enzymatic Antioxidants Status in the Plasma of
Type 2 Diabetes Mellitus Patients and Controls.

Parameters Type 2 DM | Controls P-
Patients value
N=35 N=30

MDA (n moles/ml) | 6.93 +0.92 | 3.42+0.59 | <0.001

Glutathione 0.214 + 0.298 + <0.001

peroxidase (U*/ml) | 0.016 0.026

Catalase (U°/ml) | 1.32+0.11 | 2.09+0.18 | <0.001

Superoxide 3.98+0.42 | 6.12+0.68 | <0.001

dismutase (U/ml)

Vitamin C (mg/I) 10.23 + 13.42 + <0.001
1.12 1.39

Uric acid (mg/dl) 3.11+0.82 | 4.03+£0.98 | <0.001

Values are expressed as meant S.D
of subjects;
moles of reduced glutathione utilized/minute.

moles of hydrogen peroxide consumed/minute.

a

b

N= number

‘P’ <0.05 was considered significant.

¢ 50% inhibition of NBT reduction.
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Discussion: Experimental and clinical evidences
suggest that Diabetes mellitus is a state of
oxidative stress because of excessive generation of
free radicals, caused by persistent hyperglycemia
and simultaneous decline of antioxidant defense
systems can lead to the damage of cellular
organelles and enzymes, increased lipid
peroxidation and development of complications of
diabetes mellitus. The relationship between
hyperglycemia and oxygen free radicals s
supported by our results demonstrating an
association between blood levels of glucose and
antioxidants both enzymatic and non-enzymatic.
Abnormal lipid metabolism often presents in
patients with type 2 Diabetes mellitus.” The low
levels of HDL-C, which exerts antiatherogenic and
antioxidative effects when present in sufficient
amounts, is a key feature of type 2 Diabetes
mellitus. In our study we have shown significantly
elevated levels of cholesterol and significantly
decreased levels of HDL. We have also shown
significant increase in plasma MDA levels. This is in
accordance with the study of Sundaram et.al."® and
significant fall in SOD, CAT and GPx levels in type 2
diabetic patients as compared to control subjects,
which is an indication of marked oxidative stress.
The products of membrane lipid peroxidation and
other oxidants may react with SOD resulting in
oxidative modification thereby causing loss of
enzyme activity.”® The decreased CAT activity
during diabetes could result from inactivation by
glycation of enzyme.Several studies have shown
lowered plasma concentration of Vitamin C in
diabetics as compared to healthy subjects.’®* In
our study significantly lower levels of Vitamin C
was found in patients which might be due to a
higher turnover rate of ascorbic acid, with
increased oxidation to the oxidized form
dehydroascorbate. In humans, uric acid is the main
plasma antioxidant followed by Vitamin C. Uric
acid stabilizes Vitamin C in plasma and protects it
from oxidation.”> We observed significantly
decreased plasma uric acid level as compared to
control. This reduction of uric acid levels might be
due to oxidative stress and increased free radical
formation which causes reduction in the levels of
antioxidants in type 2 Diabetes mellitus.

Conclusion: Present study shows that persistent
hyperglycemia in type 2 diabetes mellitus activates
cellular and tissue damage by oxidative stress but
the compensatory mechanisms for defence against
the ROS to normalize oxidative stress was not
achieved in type 2 diabetes. Oxidative stress
causes reduction of antioxidants in the body,
resulting imbalance between plasma oxidant and
antioxidants status. Ours results indicate that
depletion of antioxidant defenses and significantly
increase in MDA, a marker of lipid peroxidation
may appear early in type 2 diabetes patients,
before  the development of secondary
complications. In conclusion diabetic complications
can be prevented by supplementing the
antioxidants rich components of the diet to
improve the intrinsic antioxidant system.
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