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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 ;c 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 SODS, GPx, Gred in the recently diagnosed dialsetic
jects and compare them with healthy normal suhjects

Diabetes Mellitus (DM) is recognized as one of fiwed- .
ing causes of morbidity and mortality in the workhd Materials and Methods

India will be one of the countries with the largesmber  Subject selection

of diabetic individuals by year 2025 [1IDPM is initially The study enrolled 60 subjects. The control groom-c
associated with hyperglycemia but then there ismg#- prising of 30 healthy subjects who were sex and age
ment of all other metabolic processes and increassd matched and test group comprised of 30 subjecetigc
ceptibility to lipid peroxidation [2]. Later on theis de-  diagnosed as type || DM.

velopment of complications due to increased oxieati
stress which is associated with hyperglycemia lrjoua
mechanism like non enzymatic glycation of cellybao-
teins, accumulation of sorbital and activation obtpin

They were diagnosed as diabetic based on the WHO Cr
teria i.e. symptoms of diabetes plus random bldadage
concentration>11.1mmol/I(200mg/dIl) or fasting plasma
glucose> 7mmol/I( 126 mg/dl) at more than one occa-

kinase C isoforms [3]. Normally body is protectednh . ; . .
o _ ; . : sion. The study was conducted in Dhiraj HospitglaRa,
oxidative stress by antioxidants like superoxidamditase Vadodara, Gujarat, India. Newly diagnosed patiénet

(SOD), catalase, glutathione peroxidase (GPx), glu-

tathione reductase (Gred), reduced glutathione ()G-SH.mOre than one year duration) of DM type Il werdlined

uric acid, bilirubin etc. There are many studienel@n in the study. Pa_tier_lts Wit.h complications like t_)igzt of
antioxidant status in diabetic individuals with quiica- ~ SUOKe. myocardial infarction or any other cardsmalar
tion but not on newly diagnosed cases of DM. less disease were excluded. These |nd|vu_jqals of groftpst
pected that the study will help us to understang tte group) were treated only by oral antidibetese drisg

- ; : fonylurea and metformin). The study protocol was ap
body tries to take care of the hyperglycemia anthése X . o
any association between hyperglycemia and oxidativ@roved by t_he Ethics Commltteg .Of the InSt'tu"OS.L.('
Sinespresent study was designed to evaluate ttob pigi- mandeep Vidyapeeth) .The participants were reature

oxidation end product such as serum MDA levelsaad ]Ehe Stlﬂy C;E!y ?fter they W”"nfglﬁ/ sigr&eg ir_lforr::]rn*,ifant
to study the effect of it on the antioxidants IR&H, orm. ethical norms were foliowed during thetiea
course of the study.
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Antioxidant levels in diabetes

Collection of specimen

In all the participants of the study, both the cohtand
test groups, venous blood sample was collected runde
aseptic conditions after_12 hrs of fast,_ in !EDTAl:btor G red (umol/l/min)
HbA ;c which was estimation by resin binding method SOD(units/ml)

[4] ,in plain bulb for estimation of serum SOD [B]DA '

[6]. Fructosamine [7]. Acid citrate bulb was used és- Where * indicates p<0.0001 and is highly significant
timation of erythrocyte GSH [8], G red [9], GPx [10

GSH(pmol/gm of Hb)
G Px(umol/l/min)

(20N ¢2 IE =N V]

Statitical analysis The study group was divided into two - group | fdific
All results are expressed as mean +S.D. Studehtsst  individuals) while the group II (control). Tablesumma-
was used to compare the continuous variables batweéizes the demographic data of participants in bibi
groups. Pearson’s correlation was employed to ke groups. There was no significant difference betwten
the ‘r' value. Statistical significance was definasl p<-  participants of both the groups with regards to, ag,

0.05. The statistical analysis was done using SR$S educational status, occupation, history of smokamgl
sion 14.0 drug abuse etc.

Laboratory findings of all the patients are summedtiin
table2,3. Serum MDA levels — the marker of lipidqe-
dation was found to be significantly elevated (8001)
in the group | than group Il (Table -1) and Gred®xG
SOD was elevated in group | than group Il very gign
cantly (p<0.0001) and GSH level was found to béndig

Results

Tablel. Demographic data of the diabetic individuals
(group 1) and healthy controls (group II)

Parameter DM(goupl)  Heathycontrols(groupll) ~ (P<0.05) in group 1.

Age( years) 444468 444481 From regression analysis, it was observed thaeter
Gender (M:F) 16:14 1713 different type of correlation between the oxidatsteess
Smoking status: Never smoked 3 8 and antioxidant status in both the groups. As igid in

Ex- smoker 15 12 table 2 there is a positive correlation which isyvsig-
Current smoker 1 10 nificant(p<0.0001) between MDA and other paranseter

like GSH, fructosamine, HbAc but a negative correla-

Alcoholism: Never consumed 13 13 . . . .
Ex- Consumer 9 9 tion was observed with SOD in group I. While a very
Currenty acoholic 8 5 significant negative correlation was observed betwe

MDA and antioxidants.
Table 2. Levels of MDA, SOD, GSH, GPx, G red, Fructo-

samine, HbAc group | &group Il Discussion

SioVarals biupl Gl Prie In the present study it was observed that MDA isipo
| HoA ¢ (%) 884145 5.18:042 pe0.0002¢ tively correlated to markers of hyperglycemia ie gtudy
2 Fructosamine (umollL) 42544856 210:249 p<0000 group while no such correlation was observed inctbre

3 MDA (mollm) 5204081 18:0.28 p<0.0002¢ trol group, which is similar to that of previougigported
4 SOD (unitsimi) 853194 4992 p<0.0002* works [11]. Thus indicating that hyperglycemia ésets

5 GPx (umollimin) 18518 167.298.16 p<0.0002¢ adverse effects by generation of reactive oxygestisp
b GSH(umollgm of Hb) 74111 15342.65 p<0.054 which then in turn can oxidize many other importaiok:

1 Gred (umollimin) 9.38:142 6.56£1.25 p<0.0002* molecules inducing “oxidative stress” (OS) andsitthis

mechanism which is the underling pathophysiology

of the disease. And the condition further deteities
when the levels of antioxidants like GSH, GPx, SOD,
Gred, vitamin C etc decrease which is usually ofesbm
diabetic individuals [12] but some of the studies\e had
different observation, they had seen an increaseeld
[13,14] thus the role of antioxidants in diabetatipnts is
controversial. In the present study also it waseoled

All values are mean #SD. Total number of patientsw
30 in each group. p<0.05# was considered to beifsign
cant. While p<0.0001* was considered to be highgy s
nificant.

Table 3. Correlation Analysis of Serum MDA with other
parameters in Group | and group |

SN Paamdes Crreaton Cuefcn(] - that the levels of the antioxidant like GSH, GPxred
o increased in diabetic individuals and it was pusl§i cor-

Group! Group !

- related - with MDA.. In control group increased MDA/é -

i *
. Fuctosenemol 1 ol is explained by the failure of the antioxidant chefe sys-

) iy 037
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tem which has decrease. This may be because tlg stull.

group was newly diagnosed diabetes individuals and
hence the body was trying to maintain the homeisstas

and reduce the oxidative stress by increasingyththssis 12

of these antioxidants .The over expression of tlage
oxidants might be an adaption response. SOD ftaice
is an important antidote to the toxic effect of exgxide
anion is also increased due to the increasing detion
of superoxide to hydrogen peroxide which is gemeral
taken care by the glutathione system. But in diakes-
tients due to Insulin deficiency or ineffectivenedsthe
available insulin, there is more pfoxidation of fatty ac-
ids hence increased hydrogen peroxide formatiomsTh
with increase in the lipid peroxide levels the plarecal
increase in the levels of Glutathione system isgarest-
ing finding and could be compensatory mechanisrthby
body to prevent tissue damage.

We conclude that the higher oxygen free radicatipce
tion and increased activity of antioxidants duriearly
phase of the disease occur. This may be a phasenof
pensation which fails to sustain and hence lead®tm-
ful effects of the unchecked oxidants causing ciaapl
tions of diabetes latter on.
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