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Abstract 
To evaluate the effects of 8 weeks of gliclazide therapy on serum glucose level and serum 

malondialdehyde (MDA) as a marker of lipid peroxidation in newly diagnosed type 2 

diabetes mellitus (T2DM) patients. Thirty  newly diagnosed T2DM patients were 

participated in the study (15 males and 15 females) with mean age of (47.55+-8.46) years 

.A thirty healthy subjects (15 male and 15 females ) of matching age were also recruited in 

the study as control group. Both groups were matched regarding age, sex and BMI. Fasting 

serum glucose (FSG) concentration was estimated using a kit supplied by Biocon 

(Germany). Serum MDA was measured using thiobarbituric acid (TBA) chemical assay 

method. Showed that T2DM patients having a significant rise in marker of lipid 

peroxidation MDA and FSG before starting treatment as compared with the control group. 

After 8 weeks of gliclazide monotherapy there was a significant reduction in both FSG and 

MDA level. Gliclazide having free radical scavenger properties showed from the decrease 

in lipid peroxidation in addition to its hypoglycemic effects. 
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ل الذم لذى مزضي السكزً مص مقاومة الجذور الحزة فٌ  علي تأثَز عقار الكلَكلاساٍذ

 الثانٌمط من الن

 

الملخص 
 ٍٗسخ٘ٙ اىسنز عيٚ ٍؤشزاث اخٖاد الامسذة  ( ٍيغٌ ٍٝ٘ٞا 80)ٍِ اىعلاج  بعقار اىديٞنلاساٝذ ثَاّٞت اسابٞع حقٌٞٞ حاثٞز 

بذاء  حذٝثٜ اىخشخٞض ٍزٝغ  30اىذراست عيٚ  اخزٝج ٕذٓ . اىثاّٜ ٍؾىذٙ ٍزػٚ اىسنزٛ ٍِ اىِ فٜ ٍظو اىذً

شخظآ  30ػَج  مَا .سْت(  8.6+-47.5)ٍعذه  اعَارٌٕ (  اٍزاءة 15رخو ٗ 15) اىثاٍّٜؾ ٛ ٍِ اىِاىسنز

مخيت  دىٞوٍِ حٞث اىعَز،اىدْس ٗ ماّج اىَدَ٘عخاُ ٍخطابقخاُأطحاء ظإزٝآ اسخخذٍج مَدَ٘عت ػابطت ٗقذ 

قٞاس ٍسخ٘ٙ اىسنز فٜ ٍظو اىذً ٍِ  عذةب٘اسطت قبو اىبذء باخذ اىعلاج سخ٘ٙ اىسنز فٜ ٍظو اىذً حٌ قٞاس ً. اىدسٌ

اسٞذ  اىنَٞٞائٞت ىَادة اىثاٝ٘باربدٞ٘رك  ٕاٝذ عِ ؽزٝق اىَعاٍيتاىذبَْٞا حٌ قٞاس ٍسخ٘ٙ اىَاىّ٘ذشزمت باٝنُ٘ الاىَاّٞت 

ًٝ٘ ٗىَذة ثَاّٞت اسابٞع ٍِ /ٍيغ  80دٗائٞت اىباىغت اىدزعت اهٗاعٞذث اىفح٘طاث ىيَزػٚ بعذ اعطائٌٖ  .اىحاٍؼٞت

مزٛ ٍِ اىْخائح اُ اىَزػٜ اىَظابِٞ بذاء اىسأظٖزث حظٞيت   .ٗحٌ ٍقارّت اىْخائح فٜ اىحاىخِٞ.عقار اىنيٞنلاساٝذ

ىعلاج ٕاٝذ  ٍٗسخ٘ٙ اىسنز فٜ ٍظو اىذً  قبو اىبذء بو ااىذىذٌٖٝ ارحفاعا ٍعْ٘ٝا فٜ ٍسخ٘ٙ اىَاىّ٘ذ اىثاّٜ ٍؾ اىِ

ظٖز اّخفاع ٍعْ٘ٛ فٜ ٍسخ٘ٙ اسابٞع ٍِ اىعلاج  الاحادٛ بعقار اىنيٞنلاساٝذ  8بعذ .ٍقارّت ٍع ٍدَ٘عت اىؼبؾ 

اسخْخدج ٕذٓ اىذراست اُ ىعقار اىنيٞنلاساٝذ خظائض ٍؼادة  .اىذً ٍظوسنز فٜ اه اّخفاع ٕاٝذ اػافت اىٚاىذاىَاىّ٘ذ

اىسنزٛ ٍِ  داءٍزحفعت فٜ الاشخاص اىَظابِٞ باىخٜ غاىبا ٍاحنُ٘ لامسذة اىذُٕ٘ عِ ؽزٝق ٍقاٍٗت اىدذٗر اىحزة  

ىذىل ٝعخبز ٕذا اىعقار احذ اىخٞاراث  .ٍسخ٘ٙ اىسنز فٜ ٍظو اىذًخفغ  عيٚاّٜ اػافت ىخاثٞزاحٔ الاٝدابٞت ىثاىْ٘ع ا

. اىدٞذة ىَعاىدت ارحفاع اىسنز فٜ اىذً ىَزػٚ اىسنزٛ ٍِ اىَْؾ اىثاّٜ

, هاٍذالذالمالونذ,الثانٌ مطرً النداء السك :كلمات الذلالة
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Introduction 
Almost 200 million people worldwide 

have diabetes mellitus (DM), the vast 

majority having Type 2 diabetes, and 

prevalence will increase to over 300 

million within the next 20 years 

(Kim&Lee 2010). T2DM is characterized 

by defects in secretion and action of 

insulin, resulting in episodic or constant 

hyperglycemia of varying severity, and 

hyperglycemia brings high risk of long-

term, severe complications (ADA, 2007) . 

Whereas it is recognized that control of 

hypertension, dyslipidemia, central 

obesity and increase level of reactive 

oxygen species (ROS)  is important in 

management of hyperglycemia and 

regarded as  key factors for lowering risk 

of diabetic complications ( Ahmed, 2005) 

.          Malondialdehyde (MDA) is one of 

the end products of lipid peroxidation a 

process which occur as deterioration of 

the polyunsaturated fatty acid in the lipid 

cell membrane due to free radicals ( 

Del,et al 2007). Malondialdehyde can 

combine with several functional groups 

on molecules including proteins, 

lipoproteins, RNA and DNA .it can be 

isolated in urine, blood and some tissues
 
.( 

Karaman .,et al 2008). Sulphonylureas 

(SU) are now widely prescribed for the 

treatment of T2DM patients. They 

stimulate the release of insulin from the 

pancreas. They act by binding to the SU 

receptors (SUR1) on the pancreatic β cells 

resulting in the closure of the adenosine 

triphosphate-sensitive potassium (K
+
 ATP) 

channels and release of insulin in a 

glucose-independent manner
. 

Among 

them, glibenclamide and gliclazide are the 

most popular agents at present (Sharma et 

al., 2005).          The advantageous 

property of gliclazide, independent of 

antihyperglycemic action, is its free 

radical scavenging activity seen at plasma 

concentration below the therapeutic range. 

The most common side effects are 

hypoglycemia and weight gain. 

(Leibowitz & Cerasi 1996).  

Patients and Methods 
Thirty newly diagnosed T2DM patients 

participated in the study; (15males and 15 

females). Their mean age was (47.55 ± 

8.46) years. These participants were 

clinically examined by the physicians of 

the clinic and they were put on oral 

gliclazide (80 mg/day) for eight weeks. 

Thirty healthy subjects (15 male and 15 

female) of matching age, sex, were 

participated in this study as a control 

group .All type 1 diabetics Patients 

excluded from the study, smoker, obese, 

pregnant and lactating women also 

excluded from the study. After the clinical 

evaluation, patients taking oral 

hypoglycemic agents other than gliclazide 

and those taking drugs that may affect the 

results of the study such anti-oxidant as 

vitamin A,C,E and selenium , 

antihyperlipidemic  agents have also 

excluded.           Regional research 

committees at College of Medicine and 

Mosul Health Administration approved 

the study protocol. The study was a 

randomized control trial, performed at Al-

Wafaa diabetic center in Mosul city from 

the period of 1/11/2011 through 1/6/2012.         

The biochemical investigation includes 

fasting serum glucose (FSG) and serum 

Malondialdehyde (MDA). About 10 ml of 

venous blood was drawn, from diabetic 

patients prior to the initiation and after 

eight weeks of the drug therapy and then 

serum was separated by centrifugation at 

3000 rpm for 10 minutes and kept frozen 

at -20 ºC to be analyzed later. Samples 

from healthy control subjects were 

collected and processed in the same 

way.FSG was estimated using a kit 

supplied by Biocon (Germany). Serum 

MDA was measured using thiobarbituric 

acid (TBA) chemical assay. Standard 

statistical methods were used to determine 

the mean and standard deviation 

.Unpaired t-test was used to compare the 

results of various biochemical parameters 

of diabetic patients with the controls. 

Paired t-test was used to compare the 

results of various biochemical parameters 
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between diabetic patients before and after 

therapy. P value ≤ 0.05 was considered to 

be statistically significant(Kirkwood, 

1988). 

 

Result 
Thirty newly diagnosed T2DM patients 

were included in this study. Their mean ± 

SD age was (47.55 ± 8.46) years. The 

patients were followed for eight weeks 

after receiving their hypoglycemic agent 

(Gliclazide). Also, thirty apparently 

healthy subjects, without drug therapy 

served as a control group. Their mean ± 

SD age was (45.85 ± 7.26) years.        

Table (1) shows that the serum levels of 

FSG and MDA were significantly higher 

(p<0.001) in type 2 diabetic patients 

before starting therapy in comparison with 

the control group. 

 

 

Table (1):- Comparison of FSG and MDA concentration between control and type 2 

diabetic patients before Gliclazide therapy. 

 

Parameters 

Mean  SD 

p-value 
Control (n=30) Before Gliclazide 

(n=30) 

FSG (mmol/l) 5.02  0.54 12.42  2.08 <0.001 

MDA(µmol/l) 1.15  0.17 3.19  0.96 <0.001 

Significant at p-value<0.05 using unpaired t-test     

Table (2) shows that after eight weeks of 

gliclazide therapy, FSG and serum MDA 

levels although reduced but still there 

were highly significant differences 

(p<0.001) from the control values

. 

 

Table (2):- Comparison of FSG and MDA concentration between control and type 2 

diabetic patients after gliclazide therapy    

Parameters 

Mean  SD 

p-value 
Control (n=30) After Gliclazide 

(n=30) 

FSG (mmol/l) 5.02  0.54  9.151.58  <0.001 

MDA(µmol/l) 1.15  0.17 1.91  0.64 <0.001 

 Significant at p-value<0.05 using unpaired t-test     
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By comparing the values of FSG and 

MDA in type 2 diabetic patients before 

and after therapy, there was a significant 

(p<0.001) decrease in FSG and serum 

MDA levels after eight weeks of 

Gliclazide therapy.as shown in Figure (1). 

 

 

Figure (1):- Effect of Gliclazide therapy on FSG and MDA Concentration in type 2 

diabetic patients (pre and post-therapy stages) 

 

Discussion 
Diabetes mellitus, a common metabolic 

disorder resulting from defects in insulin 

secretion or action or both, is 

characterized by hyperglycemia often 

accompanied by glycosuria, polydipsia, 

and polyuria (Celik ,et al 2002). 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. Free radicals 

are generated as by-products of normal 

cellular metabolism; however, several 

conditions are known to disturb the 

balance between ROS production and 

cellular defense mechanisms imbalance 

can result in cell dysfunction and 

destruction resulting in tissue injury
 

(Ceriello,2000). Free radicals generated 

during oxidative stress damage the insulin 

receptors and thereby decrease the 

number of sites available for insulin 

action (Kahn, 1994).  In the present study, 

it was observed that the serum MDA and 

FSG levels were significantly higher in 

newly diagnosed T2DM patients as 

compared to healthy controls.        These 

findings are in agreement with the work 

of many researchers Pasaoglu et 

al.,(2004) who measured serum MDA and 

FSG levels in newly diagnosed type 2 

diabetic patients. They found that serum 

MDA and FSG levels were significantly 

increased in these patients compared to 

control group. They suggested that 

autooxidation of glucose may lead to free 

radical production in diabetic patients 

which increase lipid peroxidation. Sa 

mosaa (2008) was
 
 showed  an increase in 

MDA levels in comparison to controls. He 

suggested that the increase in lipid 

peroxidation may appear early in T2DM, 

before the development of secondary 

complications. Our finding of enhanced 
lipid peroxidation end product (MDA) 
provides evidence for the presence of 
oxidative stress in newly diagnosed T2DM 
patients. This can be explained by the 
fact that hyperglycemia in T2DM patients 
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can increase the oxidative stress by 
several mechanisms, including glucose 
autooxidation, nonenzymatic protein 
glycation and activation polyol pathway 
(Miller and Britigan, 1997).  In agreement 

with our study results (Türkeli et al., 

2008) who reported that serum MDA 

levels were significantly lower in type 2 

diabetic patients treated with gliclazide in 

comparison to diet group. They showed 

that gliclazide had an oxidative stress-

decreasing effect, apart from its anti-

hyperglycemic effect. Agrawal and 

Srinivasan (2009) 
 

reported thatT2DM 

patients treated with gliclazide show a 

significant reduction in serum MDA and 

FSG levels after four weeks of drug 

treatment. This is with agreement with our 

study. Gliclazide is an oral hypoglycemic 

agent that belongs to the class of 

sulfonylureas: basic and clinical 

evidences suggest that gliclazide works as 

an antioxidative drug, independently from 

its ability to reduce hyperglycemia
 
(Picon 

et al.,2003). The anti-oxidant effect of 

gliclazide may depend on it's specific 

molecular structure with an 

aminoazabicyclo-octyl ring grafted onto 

its sulfonylurea core which is thought to 

be a radical scavenger and hence 

responsible for the ability of gliclazide to 

reduce oxidative stress (Vohnout, 1998). 

 

Conclusion 
Basic and clinical evidences suggest that 

gliclazide works as an antioxidative drug, 

independently from its ability to reduce 

hyperglycemia. The availability of a 

compound that simultaneously decreases 

hyperglycemia, restoring insulin 

secretion, and inhibits oxidative stress 

produced by high glucose seems to be an 

interesting therapeutics choice for 

treatment and prevention of vascular 

complications of diabetes mellitus. 
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