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ABSTRACT - Oxidative stress resulting from enhances free-eddarmation and/or a defect in antioxidant defenhas been impli-
cated in the pathogenesis of diabetes and its iassdacomplications. Oxidative stress (OS) has hepticated in the initiation, pro-
gression and pathology of type 2 diabetes mell(jRigl). A cross sectional study conducted during peeiod from January 2015 to
June 2015 to assessment the serum levels of maldatlyde (as a marker of lipid peroxidation), axiiant vitamin (C) in Sudanese
with type 2 diabetes mellitus compared to normatenpersons. In all subjects were Men and Womea, faly between the 25-74
years individuals. Exclusion criteria were chrodisease, alcohol consumer, obesity, smoking/tobaoasumer and current use of
any medication. Antioxidant enzymes activity ardiperoxidation (malondialdehyde) were determiimederum samples. The aim
was to determine the oxidative stress status ashya vitamin antioxidant (Vitamin C) level in diaébg and apparently healthy indi-
viduals. . In134 subjects out 67 were found asanrirols normotensive individuals and the casesiéBatic patients. Serum MDA
levels were highly significantly elevated in diabgiatients and normotensive individuéds36+ 1.17 pmol/l vs 1.72+0.68 umol/l and
p < 0.0001). Vitamin C acts as an antioxidant wighlly significantly decrease in hypertensive paseand normotensive individuals
(0.29+ 0.15 mg/dl vs 0.37£0.18 mg/dl and p <0.000Hese findings demonstrate a strong associatibd fnd Vitamin C level,
antioxidant level decrease and increase level ofAMD diabetic patients. Supplementary vitamin C nieyhelpful in decreasing

blood glucose type 2 diabetes and thus reducingshef complications, should be considered iritfar research.
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INTRODUCTION

Diabetes mellitus refers to a group of common nataldisorder Hyperglycaemia generates reactive oxygen speci@S{Rwhich
that shares the phenotype of hyperglyceﬁ'ﬂi&?rolonged expo- in turn cause damage to the cells in many ways. dg@mo the
sure of hyperglycaemia increases the generatidneefradicals cells ultimately results in secondary complicatiansdiabetes
and reduces capacities of antioxidant defence sy$te mellitus.?®!

An imbalance in the oxidant/antioxidant equilibrideads to a

condition called oxidative stress which is knownb# responsi-
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the level of inflammatory mediators and the stabfisantioxi-

http://ijlssr.comlJLSSR © 2015 All rights are reserved



Int. J. Life. Sci. Scienti. Res., Volume 2, Issue 1

dantdefence systentd.

Malondialdehyde is an organic compound with themida

CH,(CHO),. This reactive species occurs naturally and isagkm
er for oxidative stress. Reactive oxygen speciggatke polyun-
saturated lipids present on cell membrane formimdondialde-
hyde. This aldehyde product is used as a biomdtkeneasure
the level of oxidative stress in an organisthAntioxidants dep-
letion or deficiency may contribute to oxidativeests. Antioxi-
dants not only protect against the direct injurieffects of oxi-
dants, but also alter the inflammatory events giay an impor-
tant role in the pathogenesis of oxidative stretsted diseases.

Vitamin C is a water soluble free radical scavengan directly

sent was obtained from all the cases and contigksts. A ven-
ous blood sample was collected after overnightrfgsby using
disposable syringes. A volume of 4 ml of blood @lected by
venipuncture under aseptic conditions in a stediité activator/
plain vial and fluoride vial from selected subjebtsthe investi-
gator. Blood in the tube was allowed to clot atmoemperature
for 10-15 minutes and then centrifuged at (3000 )ron ap-
prox.2-3 minutes. After centrifugation, serum whialas col-
lected and split into2 micro tubes for the studMBA, Vitamin
C and Blood sugar.

The serum/plasma samples were used for the analfyserious

parameters:

scavenge @and OH radicals and help to neutralize physiologiEstimation of Glucose by GOD/POD Method®®!

cal oxidant burden created by both exogenous addgamous

Add 0.01 ml of serum/plasma in 1.0 ml of workinduion. In-

[6] . . . . . . . . . .
sources.” Vitamin C is an important antioxidant in human; ca,pate mixture at 3T for 15 minutes. After completion of incu-

pable of scavenging oxygen derived free radicatsefal studies
showed decreased basal vitamin C level in diahsitents”

and also it is suggested that oxidative stressdgseased in di-

bation measure the absorbance at 505 nm.
Glucose in mg % = Absorbance of sample/Absorbaricgtam-
dard X 100.

abetes®! The present study is conducted with an objectore Estimation of MDA by Satoh k Method[“]

evaluate the oxidative status and serum vitamiioxidant levels
in diabetes. Free radicals are formed dispropaatey in di-
polyol pathway armah-

enzymatic glycation of proteins!® Abnormally high levels of

abetes by glucose autoxidation,

free radicals and simultaneous decline of antioxiddefense
systems can lead to the damage of cellular orgeselhd en-

zymes, increased lipid peroxidation and developnoérttompli-

cations of diabetes mellitu8”. These Exists an involvement in

between antioxidant nutrient intake and reductionthe im-

0.8 ml of serum + 1.2 ml of TCA +TBA+HCL (in equablume)
mixed immediately ,keep in boiling water bath fdr thin, cool
and add 2ml of 1 NaOH, mix and read optical dgreits32 nm.
MDA (micro mol/l) = ODs3, X 1.75/0.156

OD 532 {) = 532 nm and excitation = 1.56 XM cmi*
Estimation of Vitamin C by DNPH (Dinitro Phenyl

Hydrazine) Method ™°!
Add 0.5 mL of serum to 2 ml of freshly prepared apgtosphoric

provement of Diabetic complicatiorf") Oxidative stress results 8Cid in a test tube and mix well in a vortex mix@entrifuge at

from an imbalance between radical-generating andicak
scavenging systems, i.e. increased free radicalugtoon or re-
duced activity of antioxidant defences or bothdigieroxides
formation and decreased ascorbic acid le¥éls.
METHODOLOGY

The criteria used for selection of both diabetedliae and nor-
motensive controls were performed by well-establisdiagnos-
tic criteria as recommended by World Health Orgatdn. The
present study was conducted on cases of 67 diapateEsts as
well as controls 67 normotensive persons. The stuwds
approved by the Institute Ethics Committee, Integmatitute of

Medical Sciences & Research Lucknow, India andrimfd con-

2500 rpm for 10 minutes. Pipette 1.2 ml of the cgernatant
into Teflon lined screw capped test tubes. Add hl2 of each
concentration of working calibrator into screw cegpest tubes.
Prepare calibrators in duplicate. Add 1.2 ml of apéiosphoric
acid to two tubes for use as blanks. Add 0.4 mD®ECS reagent
to all tubes. Cap tubes, mix contents and incuhdtes in water-
bath at 37C for 3 hours. Remove tubes and chill for 10 miaute
in an ice-bath. While mixing slowly add to all tisb2mL of cold
sulphuric acid (12mol/L), cap and mix in vortex.eltemperature
of mixture should not exceed room temperature. stdjne spec-
trophotometer with the blank to read zero absorbaic520 nm

and read the calibrators and unknowns. Plot theamnation of
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each working calibrators versus absorbance vallies.calibra-
tion curve obeys Beer’s law up to an ascorbic &oigcentration
of 2mg/dl.

Table-3: Comparison of Fasting blood sugar levels
between cases and controls

The concentration of the samples is obtained froencalibration Fasting Glucose (mg/dl)
curve and is multiplied by 5 (to correct for dili of plasma by Group N Mean Standard Significance
metaphosphoric acid) to give the concentration suoebic acid deviation
of plasma. Control 67 79.43 9.22 t value = 37.51
STATISTICAL ANALYSIS

Case 67 161.88 15.45 p <0.0001
The results are presented in mean = SD. The gluessé MDA

and vitamin C level were compared by using unpafredst be-
tween cases and controls. The Pearson correlatefficgents
were calculated among the study parameters. Thaya\0.05
was considered significant. All the analysis wasied out by

using Statistical Package for Social Sciences ($P&Sion 22.

Table 3 shows the comparison of Fasting glucosel legtween
cases and controls. Fasting glucose was significgot0.0001)
higher among cases (161.88+ 15.45) than contr8lg1849.22).

Table-4: Comparison of Postprandial blood sugar
levels between cases and controls

Table-1: Comparison of MDA levels between cases Postprandial Glucose (mg/d)
and controls
N Mean Standard Significance
deviation
MDA (umol/l)
Control 67 107 8.49 tvalue = 36.20
Group N Mean Standard | Significance Case 67 | 24051 28.97 p <0.0001
deviation
Control 67 1.72 0.68 tvalue = 17.2f
Table 4 shows the comparison of Postprandial Gritm&l be-
Case 67 4.36 117 p<0.0001) teen cases and controls. Postprandial Glueasesignificantly

Table 1 shows the comparison of MDA level betweases and

controls. MDA was significantly (p=0.0001) highanang cases

(4.36+ 1.17) than controls (1.72+0.68).

Table 2: Comparison of Vitamin C levels between

cases and controls

Vitamin C (mg/dI)
Group N Mean | Standard Significance
deviation
Control 67 0.37 0.18 t value = 2.79
Case 67 0.29 0.15 p <0.0001

Table 2 shows the comparison of Vitamin C levelssn cases

and controls. Vitamin C was significantly (p=0.0Q0higher
among cases (0.29+ 0.15) than controls (0.37+0.18).

(p=0.0001) higher among cases (240.51.88+ 28.9%4) tontrols
(10748.49).
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Table 5: Correlation Coefficient among the Biochendal Parameters in Cases

Postprandial

MDA Vit C Fasting
glucose
Pearson Correlation 1 -.106 331 .080
MDA Sig. (2-tailed) .395 .006 519
N 67 67 67 67
Pearson Correlation -.106 1 -.034 -.028
Vitamin C Sig. (2-tailed) .395 .783 .821
N 67 67 67 67
Pearson Correlation 331 -.034 1 347
Fasting - ]
Sig. (2-tailed) .006 .783 .004
Glucose
N 67 67 67 67
Pearson Correlation .080 -.028 347 1
Postprandial ] }
Sig. (ztailed] 51¢ .821 .004
glucose
N 67 67 67 67

*, Correlation is significant at the 0.05 level (2ailed).
**_Correlation is significant at the 0.01 level (2tailed).

Table 6: Correlation Coefficient among the

Biochmical Parameters in Controls

Postprandial

MDA Vit C Fasting
glucose
Pearson Correlation 1 -.078 -.305 -.086
MDA Sig. (2-tailed) 531 .012 487
N 67 67 67 67
Pearson Correlation -.078 1 -.072 -.072
Vitamin C
Sig. (+-tailed) .531 .564 .561
N 67 67 67 67
Pearson Correlation -.305 -.072 1 181
Fasting - ]
Sig. (2-tailed) .012 .564 .143
Glucose
N 67 67 67 67
Pearson Correlation -.086 -.072 181 1
Postprandial glu- ] )
Sig. (2-tailed) 487 .561 143
cose
N 67 67 67

*, Correlation is significant at the 0.05 level (2ailed).
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DISCUSSION

In this study, we evaluated that the plasma MD-Aeleand its
relationship with other biochemical findings i.dlood sugar
fasting, postprandial & vitamin C. The values weampared
between diabetic group and control group along vetihical
correlation in both groups. The fasting and postgia plasma
glucose along with vitamin C between the study psodiffered
significantly. The mean plasma level of MDA in tbase group
was 4.39+.1.17 pumol/L and in the control group @swlL.79+ 0.68
pmol/L, this difference was statistically signifita The mean
plasma level of vitamin C in the case group wa®£0215 mg/dl;
in the control group it was 0.37+ 0.18 mg/dl, tHiference was
statistically significant. In a study conducted astuserved that
MDA level was increased and also found that thelle¥ vitamin
C was decreased in type 2 diabetic patients. tndtidy, diabetes
was associated with increased oxidative stresschwhésult is

higher plasma concentration of lipid peroxidatiamducts such

as MDA in serunf'® and in other think it stated that antioxidant

defences were lower depending on the type of disbétor ex-

ample, glutathione was lower in both types of diab&7, but

ascorbate was lower only in T2DM® Our study confirms that @l

there is an increased oxidative stress in diabetiogpared to non
diabetic counterparts and emphasizes the importaihassessing
these markers for easily diagnosis and therapétiecventions.
Our findings strongly confirmed the evidence thabétic pa-
tients were susceptible to oxidative stress antidridgplood glu-
cose level had an association with free radical iated lipid

peroxidation.It was suggested that in early stage of type
diabetes, the antioxidant defence system countereffects of
increased free radicals, but by the advanced dfagebalance
between generation of free radicals and antioxidifence is
impaired as a result of decreased antioxidant levattivity. The

increase in lipid peroxidation is also an indicatiof decline in

defence mechanisms of enzymatic and non-enzymatioxa

dants."® Oxidized lipids are able to produce MDA as a decom

position product Increased MDA level in serum, amahy others

tissues has been reported in diabetic pati&fits”

CONCLUSION
In this study we concluded that the level of nomyenmatic anti-
oxidant vitamin C in type 2 diabetes mellitus igrsficantly de-

creased as well as we observed that MDA level waseased

and they also found that the level of vitamin C wasreased in
type 2 diabetic patients as well as serum leveMbBfA was sig-
nificantly increased in type 2 diabetes mellitumaly, thus it is
concluded that MDA can used a marker of oxidatitress in
type 2 DM. More extensive study is required to aatd molecu-

lar level the association between diabetes andatixil stress
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