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ABSTRACT
Introduction: Rheumatoid arthritis (RA) and Osteoarthritis is a
chronic multisystem disease of unknown cause. The pathogenesis
of this disease is due to the generation of ROS and RNS at the
site of inflammation. Increased oxidative stress and decreased
antioxidant status are the hallmark of these diseases. The
objectives of the study was to evaluate the lipid-peroxidation
level by measuring malondialdehyde, superoxide dismutase,
cerulloplasmin and non - enzymatic antioxidant (Vitamin E and
Vitamin C) status in patients of RA and OA and compare with
normal individuals.
Material and Methods: In the present study we took 100
rheumatoid arthritis (RA), 100 osteoarthritis (OA) patients and
100 healthy individuals. Serum Lipid-peroxidation were measured
by blood hemolysate by Utley’s method, Superoxide dismutase
measured by Marklund’s and Marklund’s method, ascorbic acid
by Carl A Burtis method and vitamin E by Emer Engle method
and Cerulloplasmin by Ravin’s method.
Result: In the present study we found increased lipid-peroxidation
(MDA), Superoxide dismutase and Cerulloplasmin levels in both
the study group as compared to control. Significantly decreased
Vitamin E and Vitamin C levels found in both the study groups as
compared to control.
Conclusion: The result shows increased oxidative stress in
osteoarthritis and rheumatoid arthritis patient as compared to
control. Present study indicates that osteoarthritis patients have
higher oxidative stress which might be the result of increased
extent of lipid peroxidation or due to decreased level of
antioxidants.
Keywords:
Lipid-peroxidation,
Superoxide-dismutase,
Cerulloplasmin, Oxidative Stress, Antioxidant

INTRODUCTION
Arthritis, the joint inflammation, refers to a group of diseases
that cause pain, swelling, stiffness and loss of motion in the
joints.1 Osteoarthritis (OA) is one of the most prevalent and
disabling chronic disease affecting the elderly. The current
concept holds that Osteoarthritis involves the entire joint organ,
including the subchondral bone, menisci, ligaments, periarticular
muscle, capsule, and synovium2 The etiology of knee OA is
multifactorial. Excessive musculoskeletal loading, high body
mass index, previous knee injury, female gender and muscle
weakness are well- known factors.3 The imbalance between prooxidants and antioxidants gives rise to cellular oxidative stress,
which plays an important role in the progression of OA.4
Free radicals and oxidants play a dual role, since they can be
either harmful or helpful to the body. The process of free radicle
formation plays a major part in the development of chronic and
degenerative illness such as cancer, autoimmune disorders,
aging, cataract, arthritis, cardiovascular and neurodegenerative
diseases (Lien et al., 2008).5
Lipid- peroxidation mediated by free radical is considered to
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be the major mechanism of cell membrane destruction and
cell damage. Free radicals are formed in both physiological
conditions in mammalian tissues.6 the uncontrolled production
of free radicals is considered as an important factor in the tissue
damage induced by several pathophysiologies. Alteration in
the oxidant- antioxidant profile known to occur in rheumatic
diseases.
In the present study we evaluate the status of lipid-peroxidation,
superoxide dismutase, Cerulloplasmin and non – enzymatic
antioxidant (vitamin E and Vitamin C)

MATERIAL AND METHODS
The study was undertaken in the Department of Biochemistry,
M.L.N. Medical College, Allahabad after taking the ethical
approval from the institutional ethical board. All patients were
clinically evaluated. Subjects were selected from the urban area
of Allahabad after taking the written informed consent. Detailed
history was taken including age, sex and presence of any risk
factor.
The subjects were categorized into three groups.
Control group (age: 30-70 years): Normal healthy individuals
they are free from any diseases and not any infection.
Study Group I (age: 30-70 years): In this category patient
suffering osteoarthritis.
Study Group II (age: 30-70 years): In this category patient
suffering rheumatoid arthritis.
Inclusion Criteria: The study population consisted of 100
osteoarthritis patients and 100 rheumatoid arthritis patients. The
information on measurement like height, weight was collected
from each subject. These subjects, having normal dietary habits
without any supplements of vitamins to last six month. They
were non alcoholic subjects.
Exclusion Criteria: In the present study the subjects were non
alcoholics, non smokers and not suffering any diseases. These
subjects were not taking any supplements. All patients were
diagnosed as having RA and OA according to the American
Rheumatism Association criteria of 19877
The study was further proceeded by collecting blood samples
of subjects of the above said groups and availing them for the
determination of given parameters.
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The parameters mainly observed were oxidative stress marker
(Lipid peroxidation), Ceruloplasmin, antioxidant enzyme
(SOD), non-enzymatic antioxidants (Vitamin C and Vitamin
E). Blood samples approximately 6ml were collected from the
subjects and mixed with anticoagulant to avoid the clotting
of blood samples. An aliquots (6ml) of blood sample was
transferred to a centrifuge tube and kept at room temperature,
plasma and packed cells were separated by centrifugation at
3000 rpm for 15 minutes. For the preparation of hemolysate
the whole volume of packed cells was washed three times with
cold saline water. One volume of packed cells was demolished
with 1.8 volumes of cold distilled water and 0.2 volumes of
cold saline water. If required, the plasma and hemolysate was
refrigerated at 4°C. EDTA vials were used for the estimation of
non-enzymatic antioxidant (Vitamin E and Vitamin C) by EmerEngle method8 and Carl A Burtis9 method. Lipid-peroxidation
was determined by Utley’s method10 with the help of red cell
hemolysate and Superoxide –dismutase by Marklund and
Maklund11 method and Cerulloplasmin by Ravin’s Methods.12

STATISTICAL ANALYSIS
Mean ± SD were used to express the data. Student t test was
used for Statistical comparisons. The null hypothesis was
rejected by P< 0.05.

RESULT
In the present study, Serum Lipid-peroxidation (MDA),
Superoxide dismutase, Cerulloplasmin and non-enzymatic
antioxidant (Vitamin E and C) levels were estimated (table-1,
figure-1).
The serum MDA levels in the rheumatoid arthritis and
RA

OA

Control

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

Cp
MDA
SOD
Vit-E
Vit-C
Figure-1: Levels of Lipid-peroxidation (MDA), Superoxide-dismutase
(SOD), Cerulloplasmin (Cp), Vitamin E and Vitamin C in RA and OA
patient compared to Control

osteoarthritis patient was 4.64±0.229 and 2.19±1.21 increased
than that of controls (1.68±0.994 nmol/ml, P<0.001). Serum
SOD levels in the rheumatoid arthritis patients and osteoarthritis
patient was (2450± 40.1 and 2377± 38.5 unit/ml) which was
increased in RA and OA patients than controls (2166±145, P<
0.001).
Serum Cerulloplasmin levels in the rheumatoid arthritis patients
and osteoarthritis patient was (56.75± 19.5 and 43.65± 16.05
mg/dl) which was increased in RA and OA patients than
controls (40.81±11.35, P< 0.001). Serum Vitamin E levels in
the rheumatoid arthritis patients and osteoarthritis patient was
(0.33± 0.02 and 0.45± 0.03 mg/dl) which was increased in RA
and OA patients than controls (0.907±0.25, P< 0.001).
Serum Vitamin C levels in the rheumatoid arthritis patients
and osteoarthritis patient was (0.64± 0.06 and 0.53± 0.07 mg/
dl) which was increased in RA and OA patients than controls
(0.87±0.25, P< 0.001). The levels of MDA, Superoxidedismutase and Cerulloplasmin levels were significantly higher
in both the study groups as compared to control subjects
(P<0.001). While non- enzymatic antioxidant (Vitamin E and
Vitamin C) were significantly lower in RA patients than in
control subjects (P<0.001).

DISCUSSION
Rheumatoid arthritis is one of the most common inflammatory
diseases worldwide. In the present study elevated levels of
MDA and multidirectional antioxidant were native in both
arthritic patients as compared to control. Oxygen free radicals
have been implicated as mediators of tissue damage in patients
of rheumatoid arthritis (RA).13 Osteoarthritis is an inflammatory
disorder of the joint.14
Free radicals can be produced from non-enzymatic reactions of
oxygen with organic compounds as well as those initiated by
ionizing radiations. The non-enzymatic process can also occur
during oxidative phosphorylation in the mitochondria.In the
present study serum MDA was found significantly higher in RA
and OA patient as compared to control. Our findings for lipidperoxidation in both the study groups are similar to the study
of Akyol et al.15 They reported elevated MDA levels in their
study. In contrast of our study, Kajanachumpol et al16 reported
no significant changes in MDA levels in rheumatoid arthritis
patients as compared to control.
The elevated MDA level in our OA patients coincide with result
of Surapaneni et al,17 Maneesh et al,18 and Rubyk et al,19 both
are reported significantly elevated lipid peroxidation levels in
their study these results are inconcordance of our study. This
result shows elevated lipid-peroxidation is a important cause for
arthritis.
According to Mezes et al20 and Ciemen MY et al,21 SOD is the
important antioxidant enzyme having an antitoxic effect against

S.N.
Particulars
Control (n=50)
RA Patients(n=50)
OA Patients (n=50)
1
Lipid-peroxidation
1.68±0.994
4.64±0.229
2.19±1.21
2
Superoxide-dismutase
2166±145
2450±40.1
2377±38.5
3
Cerulloplasmin
40.81±11.35
56.75±19.5
43.65±16.05
4
Vitamin E
0.907±0.25
0.33±0.02
0. 45±0.03
5
Vitamin C
0.87±0.25
0.64±0.06
0.53±0.07
Table-1: levels of Lipid-peroxidation, Superoxide-dismutase, Cerulloplasmin and Non-enzymatic antioxidant status in both the study groups
compared to control groups
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superoxide anion. The over expression of SOD might be an
adaptive response and it result in increased in dismutation of
superoxide to hydrogen peroxide.
Ostalowska et al22 have reported increased activities of
superoxide dismutase in synovial fluid of patients with primary
and secondary osteoarthritis of the knee joint.
Recklies et al23 mentioned that SOD is the first line of defense
against ROS; it catalytes thedismutation of the superoxide anion
into hydrogen peroxide. Ceruloplasmin, Cu containing protein,
has been found to be increased in RA patients as compared to
control. Increased levels of Ceruloplasmin may be related to
its scavenging action of superoxide radicals that are generated
during the inflammatory process of RA.24
Cerulloplasmin (Cp) is an acute phase protein that is primarily
synthesized in the liver and secreted into the blood. It is a
prominent antioxidant that can scavenge ROS.25 We observed a
significant increase in plasma Cp in OA patients was significantly
higher than in control. In agreement with our findings, many
authors26 observed increased plasma Cp level in RA. On the
other hand, Ashour et al.27 stated that the raised levels of Cp are
significantly increased in RA group but not in OA group. This
outstanding agreement about Cp level in RA was emphasized
by Nagler et al.28 as Cp is considered the principal plasma and
synovial antioxidant in RA, being responsible for up to 70%
of the protective capacity against superoxide free radicals.
Nevertheless, Louro et al.29 stated that although the increase
in the concentration of Cp might offer an additional safeguard
against oxidative stress.
Significantly lower levels of Vitamin E and Vitamin C were
found in RA patients as compared to control group. Vitamin E
helps to trap free radicals and interrupt the chain reaction that
damages the cells. As there is an increased oxidative stress
in RA there may be increased consumption of Vitamin C and
Vitamin E. This reduction in ascorbate levels suggests its role in
combating oxidative stress.30
Our findings inconcordance with the findings of Surapaneni
KM et al.17 They observed significantly increased levels of
erythrocyte SOD and significantly decreased Vitamin E and
ascorbic acid levels in osteoarthritis patient as compared
to control. The result suggest higher oxygen free radical
production, evidence by increased SOD, increased MDA and
decreased Vitamin E and Vitamin C activity, support to the
oxidative stress in osteoarthritis. The increased activities of
antioxidant enzymes may be a compensatory regulation in
response to increased oxidative stress.

CONCLUSION
In the present study we observed elevated levels of lipidperoxidation, superoxide-dismutase and extracellular antioxidant Cerulloplasmin in patient with osteoarthritis and
rheumatoid arthritis as compared to control. Oxidative stress
may be involved in rheumatoid arthritis and osteoarthritis.
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