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Back Ground: Rheumatoid Arthritis is a chronic multisystem disease of unknown
etiology. The characteristic feature of Rheumatoid arthritis is persistent inflammatory
synovitis, usually involving peripheral joints in a symmetric distribution. Osteoarthritis is
one of the most prevalent and disabiling chronic diseases affecting elderly. The objective of
this study to evaluate the non-enzymatic antioxidant and status of lipid-peroxidation status
in patients suffering RA and OA compare with normal individuals. In this study lipid-
peroxidation is a marker of oxidative stress measured by MDA.

Materials and Methods: in the present study we take total 300 patients in which 100
Rheumatoid arthritis patients (RA), 100 Osteoarthritis Patients (OA) and 100 control means
these people have not any disease. In this study we evaluate serum lipid-peroxidation by
Utleys methods and non enzymatic antioxidant (Vitamin E & Vitamin C) measured by
Emer Engel and Carl A Burtis Method with the help of colourimeter.

Result: In this study we found increased lipid-peroxidation and decreased vitamin E and
Vitamin C levels. These results are highly significant in both the group as compared to
control.

Conclusion: In the present study altered non enzymatic antioxidant and increased MDA
levels shows that generation of free radical is a causative factor of rheumatoid arthritis and

osteoarthritis.

Copyright©2017 Soobia Karim Ansari and Shweta Dwivedi. This is an open access article distributed under the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

Rheumatoid Arthritis is a chronic multisystem disease of
unknown etiology. The characteristic feature of Rheumatoid
arthritis is persistent inflammatory synovitis, usually involving
peripheral joints in a symmetric distribution. This synovial
inflammation causes cartilage destruction and bone erosion
and subsequent changes in joint integrity. The rheumatoid
synoviam is witness to a complex interplay between a wide
variety of cellular chemical, enzymatic, nutritional and genetic
elements and is characterized by the presence of a number of
secreted products of activated lymphocytes, macrophages and
fibroblasts. The local production of these cytokines and
chemokines may account for many of the pathological and
clinical manifestation of rheumatoid arthritis.

The current concept holds that osteoarthritis involves the entire
joint organ, including the subchondral bone, menisci,
ligaments, periarticular muscle, capsule and synovium'">. The
etiology of knee OA is multifactorial, excessive
musculoskeletal loading, high body mass index, previous knee
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injury, female gender and muscle weakness are well known
factor @ .

The imbalance between pro-oxidant and antioxidants gives rise
to cellular oxidative stress, which plays an important role in
the progression of OA and RA ). The process of free radical
formation plays an major part in the development of chronic
and degenerative llness such as cancer, autoimmune disorders,
aging, arthritis and neurogenerative disease '

Lipid-peroxidation mediated by free radical is considered to be
the major mechanism of cell membrane destruction and cell
damage. Free radical are formed in both physiological
condition in mammalian tissues © the uncontrolled production
of free radical is considered as an important factor in the tissue
damage induced by several pathophysiology. Alterations in the
oxidant- antioxidant profile known to occur in rheumatic
diseases.

In the present study we evaluate the non-enzymatic antioxidant
(Vitamin E and Vitamin C) and levels of lipid-peroxidation in
both the study group.
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MATERIALS AND METHODS

The study was undertaken in the Department of Biochemistry,
S.R.N. Hospital, M.L.N. Medical College, Allahabad. In which
300 individuals of different age (20-70 years). In which 100
normal individuals and 100 rheumatoid arthritis and 100
osteoarthritis patients. All Patients were clinically evaluated.

The subjects were categorized into three groups:

1. Control Group: Normal individuals they are free from
any disease and infection. The age of this group is 30-
70 years.

2. Study Group I (RA): in this group patient suffering
from RA the age group of patents is 30-70 years.

3. Study Group II (OA): in this group patient suffering
from OA the age group of patients is 30-70 years.

The parameters mainly observed were oxidative stress markers
lipid-peroxidation,  cerulloplasmin, and non-enzymatic
(Vitamin E and Vitamin C) antioxidants were evaluated.
Differences within and between groups from baseline to end
using T-test.

RESULT

In the present study we found increased serum lipid-
peroxidation, superoxide-dismutase and also elevated levels of
serum cerulloplasmin levels and decreased levels of vitamin E
and vitamin C in both the study groups. These results are
statistically significant in both the group. The result shows in
the table. In this study we got serum vitamin C levels in the
osteoarthritis patients and rheumatoid arthritis patients was
0.53+0.07 and 0.64+0.06mg/dl) which was increased in OA
and RA as compared to control.

Serum Vitamin E levels in OA and RA was 0.4540.03mg/dl)
which was increased in both the study group as compared to
control. These are statistically significant.

Serum lipid-per oxidation levels in Osteoarthritis and
Rheumatoid arthritis patients was 2.19+1.21 and 4.64+0.229
increased that of controls. Serum SOD levels in OA and RA
was 2377+38.5 which was increased in study group as
compared control. Cerulloplasmin levels also increased in
study group as compared normal individuals the result are OA
and RA 43.65+16.05 and 56.75 +19.5.

Observation Table

Levels Non-enzymatic antioxidant status and Lipid-
peroxidation, Superoxide-dismutase, Cerulloplasmin levels
in both the study groups compared to control groups

S.N. Particulars Control (n=100) OA (n=100) Rz(&nl;z;g(e);lts
1 Vitamin C 40.87+£0.25 0.53+0.07 0.64+0.06
2 Vitamin E 0.907+0.25 0.45+0.03 0.33+0.02
3 Lipid-peroxidation 1.68+0.99 2.19+1.21 43.65+£16.05
4  Superoxide- 21664145 2377438.5  2450+40.10

dismutase
5 Cerulloplasmin 40.81+11.35 0.64+0.06 56.75+19.5
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. Rheumatoid arthritis is
a major cause of morbidity as it affects the joints, causing

stiffness and loss of mobility. The cause of rheumatoid arthritis
is mainly joint inflammation initiated by oxidative stress.
Involvement of oxygen free radicals (OFR) in the
pathophysiology of inflammation in a number of organs and
tissues has been reported in literature ', Free radicals are
enormously produced at the site of inflammation and tissue
injuries. Lipid peroxide that are generated at the site of
inflammation of tissue injury into blood and can be estimated
in serum or plasma, which inturn reflect the severity of the
tissue damage . 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. Regeneration of Vitamin
E depends on Vitamin C. 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.

In the present study serum MDA was found significantly
higher in OA and RA patient as compared to control. Our
findings for lipid-peroxidation in both the study groups are
similar to the study of Akyol et al . They reported elevated
MDA levels in their study. In contrast of our study,
Kajanachumpol er al "” 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 '”, Maneesh et al."® & Rubyk
et al"” who reported significantly increased serum MDA
levels in OA patients compared to control. Thus, these findings
are in keeping with possible evidence of free radical
production & damage in OA.

According to Mezes et al “” and Ciemen MY et al ?", SOD is
the important antioxidant enzyme having an antitoxic effect
against 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 al *® have reported increased activities of superoxide
dismutase in synovial fluid of patients with primary and
secondary osteoarthritis of the knee joint.Recklies et al **
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 **. 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 . We observed a
significant increase in plasma Cp in OA patients was
significantly higher than in control. In agreement with our
findings, many authors @9 observed increased plasma Cp level
in RA. On the other hand, Ashour et al. @7 gtated 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. ®® 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. *” stated
that although the increase in the concentration of Cp might
offer an additional safeguard against oxidative stress.

Our findings inconcordance with the findings of Surapaneni
KM et al."”. They observed significantly increased levels of
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erythrocyte SOD and significantly decreased Vitamin E and 15.
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 16.
antioxidant enzymes may be a compensatory regulation in
response to increased oxidative stress.

CONCLUSION .
In the present study we observed elevated levels of lipid-
peroxidation,  superoxide-dismutase  and  extracellular
antioxidant Cerulloplasmin in patient with osteoarthritis and
rheumatoid arthritis as compared to control. Oxidative stress 18.
may be involved in rheumatoid arthritis and osteoarthritis.
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