
Thi-Qar Medical Journal (TQMJ): Vol(5) No(3):2011(1-7)

1

STATUS OF LIPID PEROXIDATION BY PRODUCTS;
MALONDIALDEHYDE AND URIC ACID IN

DIABETES MELLITUS (TYPES 2 )AND
RHEUMATOID ARTHRITIS

( A COMPARATIVE STUDY)

Hiba abdul-Atheem* , Ahmed A.Naser Al-Amiry**,Moayed Naji Majeed***

ABSTRACT:
The aim of the current study was to compare antioxidant defenses and oxidative stress

markers in patients with Diabetes Mellitus (DM) and in those with Rheumatoid Arthritis

(RA). Across-sectional study was conducted with 74 participants in two distinct groups:

Diabetes Mellitus types 2, Rheumatoid Arthritis and healthy blood donors. Malondialdehyde

and uric acid were compared between these groups. Uric acid was measured as antioxidant

defenses tested in blood samples from (RA) and (DM), rather than the degree of lipid

peroxidation was measured in term of malondialdehyde (MDA). MDA level was 3.29 ± 0.59

µmol/L in control group which was significantly lower than in diabetic and Rheumatoid

arthritis patients 6.32 ± 0.84 µmol/L , 6.75 ± 0.77 µmol/L respectively with (p <0.001).

Moreover; concentrations of UA in DM was 3.65 ± 0.11 mg/dl significantly lower than in

control 4.56 ± 0.29 mg/dl with (p <0.001),conversely, we found that no significant change in

the level of UA in RA 4.23 ± 0.66 mg/dl, compared with health subjects 4.56 ± 0.28 mg/dl.

These results suggest that the feasibility to find out a new evidences for a possible

relationship between these pathologies can be found.

INTRODUCTION:
In recent years, a great number of studies

have investigated the possible role of

Reactive Oxygen Species (ROS) in the

etiology and pathogenesis of several

diseases1. The effects of lipid peroxidation

in biological systems have been described

in the development of Diabetes Mellitus

(DM) 1-5, and in Rheumatoid Arthritis

(RA)6-9. Type 2 diabetes mellitus (DM) is a

major global health problem that affects

over 200 million individuals

worldwide10.The increased oxidative stress

in DM contributes to the development of

diabetic complications. Oxygen derived

free radicals and reactive oxygen species

interact with the lipid bilayer of the cell

membrane resulting in lipid peroxidation.

Malondialdehyde (MDA) is a stable end

product of lipid peroxidation. Elevated

MDA levels alter the structural integrity of

the cell membranes11.Moreover, the

overproduction of ROS due to persistent

hyperglycemia produces oxidative protein

damage, which would be related to the

pathogenesis of diabetic’ complications12.

Rheumatoid arthritis (RA) is a chronic

inflammatory disease characterized by

joint swelling, joint tenderness, and
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destruction of synovial joints, leading to

severe disability and premature mortality13-

17. Formation of reactive oxygen species

(ROS) and lipid peroxides as a result of

disease activity may play a role in

perpetuate in local inflammatory reactions

in the joint in RA18. Synovial fluid from

rheumatoid patients contains products of

lipid peroxidation that correlate with

considerably increase the probability of

disease severity as was measured clinically

and in experimental systems19.

Furthermore, there are many evidences that

chronic systemic inflammation predispose

to development of DM. The aim of present

study to compare antioxidant defenses and

oxidative stress markers in patients with

Diabetes Mellitus (DM) and in those with

Rheumatoid Arthritis (RA) in order to find

out if new evidences for a possible

relationship between these pathologies can

be found.

MATERIALS & METHODS:
This study was conducted at AL-Hussein

Teaching Hospital in Thi-qar governorate.

Healthy Subjects: A total number of 30

subjects were taken as a control group ,

their age was ranging from 20 to 50 years

(mean+/-SD:36.4+/-4.6) all were normal

glycemic (FPG, mean+/-SD=93.3+/-5.33

mg/dl) , ESR , RF and C-reactive protein

were normal during laboratory

investigation.

Diabetic patient: Twenty two patients

with type 2 DM(NIDDM) were enrolled in

this study. their age was from 33 to 60

years (mean+/-SD=45.3+/-6.3) with their

mean value of fasting plasma glucose

(FPG, mean+/-SD:157.36+/-mg/dl) and the

duration of the disease is from 2 to 10

years. Medical history was taken regarding

age, gender, duration of illness, type of

treatment, history of other illness and

smoking.

Rheumatoid Arthritis: Twenty two

patients (8 males and14 female patients)

with age mean range of 58 ± 4 years. All

the patients satisfied the 1987 American

College of Rheumatology criteria for the

diagnosis of RA and had rheumatoid factor

positive. Those patients who had been

receiving corticosteroid agents. However,

patients who had been receiving ordinary

dosages of none steroidal anti-

inflammatory drugs (NSAID) were not

excluded.

Blood Sampling: Blood samples with and

without EDTA as anticoagulant were with-

drawn from both the patients and the

controls. sera were immediately separated

by centrifugation at 3000 rpm for 5 min.

Lipid peroxidation: For quantitative

evaluation of lipid peroxides, there

transformation into coloured compound

under the effect of thiobarbituric acid

(TBA) was used. MDA, the final product

of fatty acids peroxidation, react with TBA

with the formation of a coloured, which

was determined spectrophotometrically

(APEL spectrophotometer) at a wave-

length 530nm according to Satoh20.

Uric acid (UA) :Using a commercially

available kit BioLabo ,France.

C-reactive protein (CRP) was determined

by immuneoturbidimetric technique

(Schiapparell Biosy stems, the

Netherlands). The level of rheumatoid

factor (RF) was studied measured by

nephelometric method (BNII, Dade

Behring, Germany).
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RESULTS & DISCUSSION:
A total of 74 subjects were enrolled in this

study, including 30 healthy controls and 44

patients (was dividing into 2 groups, The

first group of twenty two patient with type

2 DM(NIDDM) and the second group of

22 patients the diagnosis of rheumatoid

Arthritis). It is known that during health,

ROS production is low and lipid

peroxidation is inhibited by the combined

activities of the antioxidant systems

present in the plasma. The loss of the

normal oxidant–antioxidant equilibrium

may either be due to a decreased

antioxidant or to an increased generation of

oxidants21.

Lipid peroxidation by product;

Malondialdehyde in Rheumatoid

Arthritis and Diabetic patients:

In the comparison, the level of MDA was

(3.53+/-0.80)Mmol/L in control group

which was significantly lower than diabetic

and Rheumatoid arthritis (6.30+/-1.01

Mmol/L),(7.20+/-0.60 Mmol/L)

respectivly as show in fig(1 ). In DM (type

2) patients :this increment in lipid

peroxidation may be attributed to many

factors, we think that hyperglycemic

induces alteration in intracellular

mechanism which yield higher amount of

free radicals leading to imbalance between

the free radicals and antioxidant

equilibrium and this, in turn can caused

augmentation in lipid peroxidation

detected by increment in level of MDA.

Our observation is in agreement with

several study22,23,24 . In RA :a chronic

immune-inflammatory multisystem

disease, the polymorphonuclear leukocytes

are activated and ROS are generated in

excessive amounts38.This enhanced

oxidation plays a significant role in tissue

damage and chronic inflammation

process25.In both pathologies, these

increased ROS concentrations cause lipid

peroxidation, leading to toxic damage of

tissues. Our results showed that although

patients with DM has increased the level of

MDA , in RA this increase was higher.

These results indicated that the

overproduction of ROS in RA was more

important than that in DM .

Uric Acid level in Rheumatoid Arthritis

and Diabetic patients:

This study showed that the level of UA

was 4.56±0.29 mg/l in control group,

which is significantly lower in diabetic

patient (3.65±0.11mg/l) with (p<0.05) (fig.

2), conversely, we found that no significant

decrease was found in the level of UA

between controls and RA patient,

(4.23±0.66mg/l), (4.8+/-0.3mg/l) are

shown in table 1.

In DM(type 2) patients: We think that

hyperglycemia can induce this reduction in

the uric acid level due to its osmotic

diuresies mechanism. Same observation

were reported by many study,26,27,28.In

addition, Sinclair et al (ref.29) had regard

the principle mechanism for reducing UA

in diabetic is due to hyperglycemia which

cause a reduction of the antioxidants

system and increase in oxidative stress. In

RA: Uric acid has a strong antioxidant

activity and its concentration in the plasma

is about 10 fold than antioxidants like

vitamin C and vitamin E (200). , in the

patient group , uric acid levels were not

significantly different from those in the

control group. We suggest that uric acid

might not a strong antioxidant and might

not protect against free radicals.

SUMMARY
According to the results which obtained in

this study we can show that although ROS

would have an important role in the

development of the oxidative damage in
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both DM and RA, this peroxidative

damage would occur through a complex

mechanism with different factors involved

in both diseases. The magnitude of this

damage and its relationship with the

antioxidant system were not the same in

these pathologies. Also we can

the causes of no relation between both

pathologies.

 Very high levels of MDA but

normal UA were found in RA

Figure 1. Fig. 1 :The serum MDA levels in DM and RA

Table 1. Plasma MDA values in

Control

Mean

±SD

P-value

P-value statistical differences
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M and RA, this peroxidative

damage would occur through a complex

mechanism with different factors involved

The magnitude of this

its relationship with the

antioxidant system were not the same in

Also we can abbreviate

the causes of no relation between both

Very high levels of MDA but

normal UA were found in RA

patients, this could indicate that the

protective mechanism against

oxidative damage would be

independent of the antioxidant

capacity of the plasma in both

pathologies.

 The increase in the oxidation in

DM patients would be related to the

decrease of the antioxidant

plasmatic capacity.

Fig. 1 :The serum MDA levels in DM and RA samples compared with control

samples

Plasma MDA values in control, DM and RA patients

Plasma MDA

RADMControl

6.756.323.29

0.770.840.59

significantsignificant

value statistical differences

Status Of Lipid Peroxidation By Products; Malondialdehyde And Uric Acid In Diabetes

patients, this could indicate that the

protective mechanism against

oxidative damage would be

independent of the antioxidant

the plasma in both

The increase in the oxidation in

DM patients would be related to the

decrease of the antioxidant

plasmatic capacity.

samples compared with control

and RA patients

5

0.77

significant
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Table 2. Plasma MDA values in control,

Mean

±SD

P-value

P-value statistical differences
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وحامض الیوریك )المالوندایالدیھاید(حالة التأثیر التأكسدي للدھون

ومرضى التھاب المفاصل الرثوي )النوع الثاني(لمرضى السكري 

)دراسة مقارنة(

***مؤید ناجي مجید.د**احمد عبد الكاظم.د*ھبة عبد العظیم.م.م

:الخلاصة

وحامض الیوریك لمرضى )المالوندایالدیھاید(إن الھدف من ھذه الدراسة للمقارنة الناتج التأكسدي

٨٤ت الدراسة على یاجر.وفي أولئك المصابین بالتھاب المفاصل الرثوي)النوع الثاني(الداء السكري 

مجموعتین لمرضى الداء السكري ومرضى التھاب المفاصل الرثوي ومتبرعین متبرع قسموا إلى

كان مستوى .وحامض الیوریك لھم)المالوندایالدیھاید(تم قیاس مستوى الجھد التأكسدي .أصحاء

على ما ھو علیھ في )دیسلیتر-میكرو مول٠،٥٩±٣،٢٩(المالوندایالدیھاید اقل في مجموعة السیطرة 

-میكرو مول٠،٨٤±٦،٣٢( ومرضى التھاب المفاصل الرثوي )النوع الثاني(كري مرضى الداء الس

علاوة على ذلك . (p <0.001)عند  على الترتیب)دیسلیتر-میكرو مول٠،٧٧±٦،٧٤( ، )دیسلیتر

(النوع الثاني(أثبتت الدراسة أن مستوى حامض الیوریك في مرضى السكري   - ملغم ٠،١٠±٣،٨١)

p)وباحتمالیة )لیتر - ملغم ٠،٢٨±٤،٥٦( ى ما ھو علیھ في مجموعة السیطرة ھو اقل عل)لیتر

±٤،٢٣(بالمقابل لا یوجد تغیر ھام في مستوى المالوندایالدیھاید في مرضى التھاب المفاصل ،(0.001>

ھذه النتائج اقترحت .مقارنة بالأصحاء)لیتر -ملغم  ٠،٦٦

قاركلیة طب ذي-قسم الكیمیاء الحیاتیة*

كلیة طب ذي قار-قسم الفسلجة **

كلیة طب ذي قار-قسم طب الأطفال ***
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