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ABSTRACT

OBJECTIVE: The aim of this study was to evaluate the effect of good glycemic control on

serum lipids levels and lipid peroxidation, and to find out the relationship between the level of
malondialdehyde and HbA1c in type 2 diabetes.
MATERIALS AND METHODS: Fifty type 2 diabetic patients aged 40-60 years with the
history of diabetes for more than 10 years were studied. Glycemic control was stable for six
months which included: having a healthy diet, doing adequate levels of daily exercise, using
medicine for diabetes control, control and measuring blood glucose more often. HbA1c, fasting
blood glucose, serum levels of lipids, lipoproteins and oxidation parameter (malondialdehyde
level) are measured at the base line and after 6 months good glycemic control.
RESULTS: Good glycemic control decreased fasting blood sugar (FBS), HbA1c, total
cholesterol (TC), triglyceride (TG), low density lipoprotein cholesterol (LDL-C) and
malondialdehyde. However, the level of high density lipoprotein cholesterol (HDL-C) increased.
There was no significant relationship between malondialdehyde and HbA1cin type 2 diabetes.
CONCLUSION: These results demonstrated that glycemic control in type 2 diabetic patients, in
addition to beneficial effects on lipid profiles, may contribute in lowering lipid peroxidation
parameter (malondialdehyde).
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INTRODUCTION

Diabetes mellitus is a major medical problem
in developing countries (1). Diabetes mellitus
causes lipid metabolism disorder and
especially increases lipid and lipoprotein
peroxidation (2). Lipoprotein oxidation such as
LDL-C oxidation accelerate atherosclerosis
and risk of cardiovascular disease which can
increase morbidity and mortality in patients
with type 2 diabetes mellitus (3,4).
Hyperglycemia is an independent risk factor
for cardiovascular diseases in diabetic patients.
Since hyperglycemia causes an increased
production of oxygen free radicals through

autoxidation of glucose and non-enzymatic
protein glycation, oxidative stress may be
increased in diabetic patients (5). Increased
levels of the products of oxidative damage to
lipids and proteins have been detected in the
serum of diabetic patients and their presence
correlate with development of complications
(6). There are few reports on the effect of
glycemic control of lipid peroxidation in type
2 diabetic patients. So this study was designed
to determine the changes of serum lipid
profiles, lipid peroxidation, FBS and
HbA1cand also to find the relation between
malondialdehyde and HbA1cin type 2 diabetic
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patients (at Yazd Diabetes Research Center)
after 6 months glycemic control.
MATERIALS AND METHODS

50 diabetic patients referring to Yazd Diabetes
Research Center aged 40-60 years with the
history of diabetes for more than 10 years were
selected. The patients in the study had no
hypertension and cardiovascular diseases.
None of the study subjects had received
antioxidant or vitamins in the past three
months. Glycemic control was stable for six
months which included: having a healthy diet,
doing adequate levels of daily exercise, using
medicine for diabetes control, control and
measuring blood glucose more often. Fasting
blood samples were collected before and after
6 months of good glycemic control.
HbA1cwas measured by Ion exchange
chromatography (Model Vs5). Serum was
separated and fasting blood sugar, total
cholesterol, triglyceride, LDL-C and HDL-C
were measured by autoanalyzer (AutolabAMS).
The
malondialdehyde
(MDA)
concentration (µmol/L) was determined by
thiobarbituric acid (TBA) assay. To 0.5 ml
serum, 20 µL butylated hydroxytoloene and 2
ml tricholoroacetic acid was added. After
centrifugation at 3000 rpm for 10 minutes, the
supernatant was separated. Thereafter, 0.5 ml
supernatant was added to 0.5 ml thiobarbituric
acid and carried in 95 °C water bath for 60
minutes. After cooling in cold water, the
resulting pink pigment absorbance was
determined at wavelength of 532 and 572 nm.
Then absorbance difference 572 from 532 was
calculated and malondialdehyde concentration
was determined by standard titration curve.
The data were analyzed using SPSS version
13. Paired sample test was used for
comparison of mean and differences between
mean of FBS, HbA1c, lipids profile and
malondialdehyde in diabetic patients before
and after 6 months good glycemic control.
Pearson correlation test was used for
evaluation
of
relationship
between
malondialdehyde and HbA1cin the study
population.
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RESULTS

Glycemic control in type 2 diabetic patients
decreased levels of fasting blood sugar, LDLC and malondialdehyde significantly (P <
0.001), but the level of HbA1c, total
cholesterol, and triglyceride decreased
significantly. The level of HDL-C increased
significantly (P < 0.001). Comparison of
fasting blood glucose (FBS), HbA1c, total
cholesterol (TC), triglyceride (TG), low
density lipoprotein cholesterol (LDL-C), high
density
lipoprotein
(HDL-C)
and
malondialdehyde (MDA) before and after 6
months good glycemic control are summarized
in Table 1. Table 2 shows differences between
mean concentration of FBS, HbA1c, TC, TG,
LDL-C, HDL-C and MDA before and after 6
months good glycemic control.
There was no relationship between
malondialdehyde level and HbA1c. Before
glycemic control, correlation coefficient was
0.093 (P = 0.52) and after glycemic control
correlation coefficient was 0.093 (P = 0.519).
Table 1- Comparison mean concentration of
biochemical parameters in type 2 diabetic patients
before and after glycemic control
Biochemical
parameters
HbA1c (%)

Before control
(Mean± SD)
8.90 ± 1.57

After control
(Mean± SD)
7.72 ± 1.66

P value
0.5

FB S (mg/dl)

196.38 ± 31.91

161.64 ± 37.47

<0.001

TC(mg/dl)

180.02 ± 29.16

161.04 ± 11.98

0.98

TG (mg/dl)

170.64 ± 10.70

158.08 ± 9.02

0.7

HDL-C (mg/dl)

37.58 ± 4.60

45.36 ± 5.56

<0.001

LDL-C (mg/dl)

102.29 ± 15.78

86.12 ± 13.94

<0.001

MDA (µmol/L)

0.074 ± 0.046

0.031 ± 0.021

<0.001

Table 2- Comparison of the difference of mean
concentration of biochemical parameters in type 2
diabetic patients before and after glycemic control
Biochemical
parameters
HBA1C (%)

Difference of mean
concentration
1.18 ± 0.08

P value

FBS (mg/dl)

34.74 ± 44.03

<0.001

TC (mg/dl)

18.98 ± 21.80

0.98

TG (mg/dl

12.56 ± 8.40

0.7

HDL-C (mg/dl

7.78 ± 5.19

<0.001

LDL-C (mg/dl)

16.16 ± 10/03

<0.001

MDA (µmol/L)

0.043 ± 0.041

<0.001
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So good glycemic control in type 2 diabetic
patients exhibits in decreasing levels of fasting
blood sugar, LDL-C and malondialdehyde and
increasing HDL-C levels.
DISCUSSION

Several studies have reported an increased
susceptibility to lipid peroxidation in type 2
diabetic patients (7). However, the influence of
blood glucose control, lipid characteristic of
diabetes on the susceptibility of LDL-C to
oxidation remains controversial (8). In this
study, we have evaluated serum MDA levels
and its relationship with other biochemical
findings: FBS, HbA1cand lipid profiles. Lipid
peroxidation products (MDA levels) were
higher in patients with uncontrolled type 2
diabetes compared to patients with controlled
type 2 diabetes (9). The serum cholesterol and
triglyceride had significant difference before
and after glycemic control. These results agree
with the findings by Tan et al. (10). Also it

confirms the findings by Hiroshi et al. (11)
that demonstrated diabetic patients had higher
serum LDL- cholesterol and lower HDL –
cholesterol.
In Conclusion, the results of this study
demonstrated that patients with good glycemic
control had lower MDA levels on their blood
serum, serum glucose level and HBA1C. We
also found that oxidative susceptibility was
decreased with glycemic control. So the
physicians may consider the different ways of
glycemic control and explain them to their
diabetic patients.
ACKNOWLEDGEMENTS

We thank the School of Medicine in Shahid
Sadoughi University of Medical Sciences, for
funding this project. We also thank Yazd
Diabetic Research Center for the laboratory
analysis. Special thanks to the diabetic patients
who participated in this study.

REFERENCES
1.

2.

3.

4.

5.

6.

Wilson PWF, D'Agostino RB, Levy D, Belanger
AM, Silbershatz H, Kannel WB. Prediction of
coronary heart disease using risk factor categories.
Circulation 1998;97(18):1837.
Giugliano D, Ceriello A, Paolisso G. Diabetes
mellitus, hypertension, and cardiovascular disease:
which role for oxidative stress? Metabolism
1995;44(3):363-8.
Nuttall SL, Dunne F, Kendall MJ, Martin U. Ageindependent oxidative stress in elderly patients with
non-insulin-dependent diabetes mellitus. Qjm
1999;92(1):33.
Mike S, Isabel D, Jelena G, Brendan S, Jackie B,
Sian A, et al. Plasma matrix metalloproteinases,
low density lipoprotein oxidisability and soluble
adhesion molecules after a glucose load in Type 2
diabetes. Cardiovascular Diabetology 2004;3:1-7.
Baynes JW. Role of oxidative stress in
development of complications in diabetes. Diabetes
1991;40(4):405.
Gutteridge JM. Lipid peroxidation and antioxidants
as biomarkers of tissue damage. Clinical chemistry

1995;41(12):1819.
Gallou G, Ruelland A, Legras B, Maugendre D,
Allannic H, Cloarec L. Plasma malondialdehyde in
type 1 and type 2 diabetic patients. Clinica chimica
acta 1993;214(2):227-34.
8. Lyons TJ. Oxidized Low Density Lipoproteins: a
Role in the Pathogenesis of Atherosclerosis in
Diabetes? Diabetic medicine 1991;8(5):411-9.
9. Jain SK, McVie R, Jackson R, Levine SN, Lim G.
Effect of hyperketonemia on plasma lipid
peroxidation levels in diabetic patients. Diabetes
care 1999;22(7):1171.
10. Tan CE, Chew LS, Chio LF, Tai ES, Lim HS, Lim
SC, et al. Cardiovascular risk factors and LDL
subfraction profile in Type 2 diabetes mellitus
subjects with good glycaemic control. Diabetes
research and clinical practice 2001;51(2):107-14.
11. Yoshida H, Ishikawa T, Nakamura H. Vitamin
E/Lipid Peroxide Ratio and Susceptibility of LDL
to Oxidative Modification in NonûInsulinDependent Diabetes Mellitus. Arteriosclerosis,
thrombosis, and vascular biology 1997;17(7):1438.
7.

IRANIAN JOURNAL OF DIABETES AND OBESITY, VOLUME 3, NUMBER 1, SPRING 2011

11

