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Abstract

Oxidative stress has been implicated in Diabetes mellitus. The oxidative stressisin terms of
serum lipid peroxidase level and antioxidant activity in terms of superoxide dismutase and
glutathione peroxidase levels were compared in type Il Diabetes mellitus and age matched
healthy controls. The mean values of serum lipid peroxidase wer e increased and super oxide
dismutase and glutathione peroxidase levels were decreased in type || Diabetes mellitus as
compar ed to controls. The oxidative stresswas increased in type |1 Diabetes mellitus.
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I ntroduction like lipid peroxidation, DNA oxidation and proteaxida-
tion [3]. During this study, serum MDA (malondiaide

Diabetes mellitus (DM) is a chronic disorder resgit hYde) levels are measured which is supposed tobe-a
from a number of factors in which an absolute tatiee  d€X Of lipid peroxidation.In diabetes, oxidative stress is
deficiency of insulin or its function occurs. Theosh caused by both an increased formation of plasme fre
common and life threatening disorder that besgie ty ~ radicals and a reduction in antioxidant defensgpefin-
diabetic subjects is coronary heart disease (CH{BY- sulinemia and hyperglycemia may enhance the pramuct

spective of the ethnic background, the risk for cHpof free radicals and induce oxidative stress thay also
among diabetic subjects is greater by a factor &5 2 contribute to increased risk for coronary artersedse in

compared to non-diabetic subjects [Coronary artery diabetes [4].
disease (CAD) is the third leading cause of madytall
over the world. Coronary Heart Disease (CHD) i®m-C
plex phenomenon with multiple risk factors that eitber
modifiable or non modifiable. Age, gender and gienet
predisposition are non-modifiable risk factors. lites
mellitus is one of the major risk factor for CADchather
risk factors for CAD are hypertension, obesity, king
and dyslipoproteinemias [2].

An unbalanced excess of free oxygen radicals di&cio
of antioxidants may increase the risk of coronamtery
disease.Superoxide dismutase is a naturally occurring
enzyme that protects the body against active oxygen
radicals by scavenging excess superoxide. Lowee-und
tectable levels of superoxide dismutase allow oryge
radicals to form in anaerobic bacteria and to imat#
other bacterial enzyme systems. SOD has partivalae
L i i i ) as an antioxidant that can help to protect agaiettde-
An oxidative stress in relation with the risk fastdor ¢ ction [5]. The glutathione peroxidase enzymikesa
CAD before the late advanced symptoms has beenrimpQy,rt in a system that converts intra cellular freicals in
tant point in recent research. Oxidative stresteffied as {5 |ess reactive or neutral componerftaus oxidative
an imbalance between the _production of_ re_activegeny stress may play important role in pathogenesis ADC
species (ROS) or free radicals and antioxidantrefe sk factors. So the present study was plannedatuate

which may induce tissue injury. It can be assedsed ¢ |evels of lipid peroxide & antioxidants in tyfledia-
measurement of reaction products of oxidative d@&nagpeates mellitus.
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Material and Methods

Subjects

The present study was carried out in the DepartroEn
Biochemistry S.R.T.R. Medical College, AmbajogalneT
cases were selected from those attended, the Medici

estimation of lipid peroxide.

1. Estimation of Blood Sugar was done by GOD/
POD method. [6].

2. Serum Lipid Peroxide (MDA) was estimated by
k. Satoh method[7].

OPD, during the period January 2004 to Decembe6200 3. Superoxide Dismutase activity was measured by

at S.R.T.R. Medical College, and Hospital, Ambajog

using RANSOD method by randox laboratories Itd

The investigations were carried out in Biochemistry  [8]. _ _ .

Laboratory, S.R.T.R. Medical College, and Hospital, 4. Glutathione peroxidase activity was measured by

Ambajogai. using RANSEL method by randox laboratories Itd
[9].

Design

The total number of subjects included in the stwdg 80
and divided into two groups. Group | was consis#ty
normal healthy subjects as controls while groupvds
consisting 40 patients with Type |l diabetes (Nostilin

Statistical Analysis

The biochemical parameters were expressed as mean +
SD. Statistical significance was evaluated by sttidd -

test. P value of less than 0.001 and 0.05 was deresi to

Dependent Diabetes Mellitus - NIDDM) as cases. Théndicate statistical significance.

study included subjects of age in between 30-60sykea
both groups.

Criteriafor Selection
NIDDM (Type Il Diabetes Mellitus) = Fasting Blood

Results

Our objectives were to evaluate the levels of selipi
peroxide, erythrocyte superoxide dismutase (SODR) an

sugar level 240 mg/dl and postprandial blood sugar levelerythrocyte glutathione peroxidase (GPx) in Typ®ik-

> 200 mg/dI.

Methodology

Under all aseptic precautions 10 ml of morning dioo
sample was collected from anticubital vein of colst&
cases after an overnight fasting. Five ml blood ea@s
lected in the bulb with heparin and 5ml were ca#éedn
plane bulb. Blood samples were centrifuged at 3p@0
for 10 minutes. Heparinized whole blood was co#dct
for estimation of enzyme RBC superoxide dismutase,
RBC glutathione peroxidase while serum was used for

Table 1. Showing comparison of mean serum Lipid peroxide,
in control and Type Il Diabetes.

betes Mellitus. Type Il Diabetes Mellitus cases
(5.5040.65 nmoles/ml) showed statistically significant (P
< 0.001) increase in mean serum lipid peroxide lleve
(MDA) as compared to controls (3.2854 nmoles/ml).
We also found statistically significant (P < 0.00h}
crease in mean erythrocyte SOD level in cases 4862.
79.38 U / gm Hb) as compared to controls (952.9325

U / gm Hb) as well as statistically significant <F0.001)
increase in mean erythrocyte GPx level in case$5623
3.64 U / gm Hb) as compared to controls (30.4542 U /
gm Hb) (Table 1).

Superoxide Dismutase and Glutathione Peroxidase levels

Sr. No. Biochemical Parameters Group | Group |1
Controls (n=40) Typell Diabetes (n=40)
Mean + SD Mean + SD
1. Serum Lipid peroxide (n moles /ml) MeaB® 3.28 +0.54*** 5.50 +0.65***
2. Superoxide Dismutase (U / gm Hb.) 952.58225 ** 662.43 +79.38***
3. Glutathione Peroxidase (U / gmHb.) Me&3B 30.75 #4.12** 23.56 +3.64**
*

P>0.05 - Not Sgnificant
**  P<0.05 - Sgnificant
*** P<(0.001 - Highly Significant.

Discussion

There has been considerable interest in the coribapt
the uncontrolled lipid peroxidation is a key colotring
factor in the pathophysiology of CAD especiallyTigpe
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Il Diabetes. Lipid peroxidation eventually is a seqce
of the injury caused by reactive oxygen speciese Fr

radical damages can accumulate over time and may
thereby contribute to cell injury and developmehto-
man diseases. Free radicals have been implicatéiokin
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development of several diseases including atherassik,
diabetes, hypertension, obesity [10, 11].

In present study we observed significant increasthé
levels of lipid peroxide in Type Il Diabetes as quared
to the control group. The prolonged exposure teehyp
glycemia also leads to the increased oxidativesstre
Therefore study also made an attempt to estimatéeth
els of malondialdehyde, a marker of lipid peroxioiat
and found that levels of lipid peroxide were highedia-
betics compared to controls. Similar results weported
by Uzel et al (1987)12], Gallow et al (1993) [13], Ayden
(2001) [14]and Seghrolchni et al (2002) [15] in type I
DM patients. Diabetes is a risk factor for athelesxsis
which is progressive and associated with enhangetho
tive stress. Hyperglycemia can induce oxidativessirby
several different mechanisms. Autooxidation of gke
and the non enzymatic glycation of proteins geeesat

Bikkad/Somwanshi/Ghuge/Nagane

We also found significantly decreased levels otteny
cyte GPx in Type Il Diabetes cases as comparedrne c
trols. GPx activity was among the strongest predscof
the risk of cordiovascular events. Enzymatic inaatton
of reactive oxygen species is achieved mainly hy gl
tathione peroxidase, superoxide dismutase, andasata
Glutathione and the glutathione peroxidase constitiue
principal antioxidant defense system [25]. Memidltzgi
R et al reported that glutathione peroxidase dgtwias
significantly decreased in type Il diabetes medlitthey
suggested that the antioxidant deficiency and ekoes
peroxide mediated damage may appear in non indakn
pendent diabetes mellitus [26]. Palanduz S, Ademé&gl
et al reported that some complications of diabetelitus
are associated with increased activity of freeaadiand
accumulation of lipid peroxidation products. Theyam-
ism susceptibility to free radical stress and pilative
damage depends upon the balance between the éiee ra

peroxide (Q) [16]. Chatterjee SN stated that the perme-<cal load and the adequacy of antioxidant deferiBesy

ability of the membrane has also been found torbe i
creased in parallel with the lipid peroxidation icating
that the interior of the membrane undergoes aiterait
[17]. Wolff SP et al stated that free radicals and oxigat
stress may act as a common pathway to diabetédfsatse
well as to its later complications & found sign#itly
higher lipid peroxide levels in diabetic than hieglindi-
viduals, matching our study results [18]. P. Aslkalkmar
and G. Rajagopal observed that the level of TBARh&
erythrocytes was increased by 50% showing a sagmifi
generation of free radicals in the erythrocytesliabetic
patients [19]. Higher levels of lipid peroxide weob-
served in diabetic subject with vascular complaati
which may be due to the increased activity of thee f
radical formation. Free radical interacts in arciid acid

found significantly decreased glutathione perox@das-
tivity in type Il —diabetes [23]. Our results amngparable
with the results reported by Palanduz S et al [R&mi-
sogullari et al [26], Martim and Colleagues [27].

Summary

An imbalance between oxidants and antioxidanteeéns
in diabetes mellitus which is the basic cause f&DC
Present study showed significantly elevated leg€lgid
peroxide (MDA) in patients at risk for CAD. This-in
crease in lipid peroxide may be due to the incréastiv-
ity of the free radical formation. A deficiency thfe anti-
oxidant activity of superoxide dismutase and ghitate
peroxidase has been related to higher concentration

metabolism forming a toxic endoperoxidase. Thedlipi |isig peroxide. There may be imbalance between yrod
peroxide thus formed stimulates the synthesis Ofion and scavenging free radical produced duedk ¢

cyclooxygenase, prostaglandin and thromboxane which
turn causes increased platelets aggregation leaolings-
cular complications [20].

We found significantly lower erythrocyte SOD levial
Type Il Diabetes cases as compared to controls. 80D
considered to be the first line defense againstottida-
tive stress. Formation of free radicals in humianson-
sidered to be related to several diseases, pautigul
CAD, but is controlled by various antioxidant prditee

antioxidant system. The estimation of lipid perexid
along with superoxide dismutase & glutathione perox
dase in diabetes mellitus is very useful as it s&xye as
a useful monitor to judge the prognosis of the qurds.
The detection of risk factors in the early stageliskase
will help the patient to improve and reduce the ity
rate. Thus we propose that along with clinical exemn
tion, estimation of oxidative stress may serve \ggper-
tive additional biochemical markers for early diagis
and therapeutic intervention. Therapy of suppleatésri

mechanisms. These include primary enzymatic deensegs antioxidants may prevent the risk of CAD in Tyle

such as superoxide dismutase and glutathione meei

Diabetes.

[21, 22]. Palanduz S, Ademoglu E et al observed that the

SOD activity significantly decreased in diabetedliis.
They suggested that there seems to be an imbaksnce
tween plasma oxidant and antioxidant systems iremigt
with type Il diabetes [23]. Abdolijalal Marjani el also
found decreased erythrocyte SOD enzyme activity wit
type Il diabetes as compared to controls [24].
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