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Abstract: Objective: Oxidative stresses are believed to function as primary degenerative mechanism in the development and progression
of osteoarthritis. The exact oxidant and antioxidant status in osteoarthritis is not clear. The objectives of our study to evaluate the
changes in oxidative stress marker (lipid-peroxidation), antioxidant enzyme (superoxide-dismutase) and non-enzymatic antioxidants in
osteoarthritis patients. These patients are also suffering from anemia. Method:-This study was carried out in 100 osteoarthritis and 100
normal individuals are studied. Levels of Lipid-peroxidation were measured by Utley’s method, Superoxide dismutase measured by
Marklund’s & Marklund’s method, Ascorbic acid by Carl A Burtis method and vitamin E by Emer Engle method& Blood Hemoglobin
by Cyanide method. Result:- Increased blood hemolysate MDA & Superoxide dismutase levels are found in OA as compared to control.
Significantly decreased Hb%, Vitamin E & Vitamin C levels found in OA as compared to control. Conclusion: -The result shows

increased oxidative stress and decreased non-enzymatic antioxidant in osteoarthritis patients.
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1. Introduction

Osteoarthritis (OA) is the most common arthritic & the
leading cause of chronic disability in the elderly. OA
typically affects the knee, hip, cervical & lumber spine,
distal  interphalangeal,  proximal interphalangeal,
carpometacarpel and metatarsophangeal joints®™. The
etiology of Knee OA is multifactorial. Excessive musculo
skeletal loading, high body index, previous Knee injury,
female gender & muscle weakness are well-known risk
factors @,

Osteoarthritis (OA) is one of the most common chronic
diseases that cause pain and physical disability in patients.
Although OA is considered as a global disease affecting all
joint tissues, cartilage degradation is the end point. The
degradation of cartilage results from the combination of
mechanical stress and biochemical factors, mainly
metalloproteinases and ROS. The activity of ROS is
balanced by enzymatic and non-enzymatic antioxidants,
that act by inhibiting oxidative enzymes, scavenging free
radicals or chelating ion metals®.

Overproduction of ROS results in oxidative stress, a
deleterious process that can be an important mediator of
damage to cell structures, including lipids and membranes,
proteins, and DNA . Prime targets of ROS attack are the
polyunsaturated fatty acids in the membrane lipids causing
LPO which may lead to disorganization of cell structure
and function. Further decomposition of peroxidized lipids
yields a wide variety of end-products, including
malondialdehyde (MDA) ©. Measurement of MDA is
widely used as an indicator of LPO ©.

Inflammation and oxidative stress are believed to function
as primary degenerative mechanism in the development
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and progression of osteoarthritis ).The term oxidative
stress refers to the situation of a serious imbalance
between production of reactive oxygen species and
antioxidant defense ®%. [Chen & his colleges] ™
Discovered a high predisposition to free radical release
and tissue damage in osteoarthritis. Other researchers have
called attention to the role of the free radicals in actual
destruction of joint tissue in osteoarthritis and emphasized
the importance in utilizing antioxidant and free radical
scavengers in treating the disease ®%.

We hypothesized that oxidative stress would increase,
whereas  antioxidant  status would decrease in
osteoarthritis. Therefore, the purpose of this study was to
evaluate the oxidative stress and antioxidant status in
serum of osteoarthritis patients with anemia.

2. Patients and Methods

This study included 100 osteoarthritis patients diagnosed
according to the ACR criteria for classification of OA ™2
and 100 normal individuals with a median age of 50 years
(range 30-60years). The results were compared with those
of normal healthy controls of same age group. None of
these subjects were chronic smokers or alcoholics and did
not suffer from any diabetic complication. Venous blood
was withdrawn without stasis before commencement of
any treatment. Heparinised blood sample was used for the
determination extent of lipid-peroxidation & superoxide-
dismutase by Utley’s method @¥ & Marklund&
Marklund’s method ™, hemoglobin by Cynide method
%) “ascorbic acid by Carl A Burtis method “® & vitamin E
by Emer- Engles method *”.
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3. Statistical Method

All data were expressed as mean + SD. The statistical
significant was evaluated by the student t test. P< 0.001
was considered significant.

4. Result

The mean = SD of blood Hb, MDA, SOD, Ascorbic acid
and Vitamin E are reported in (Table-1) there was a
statistically significant increase in (MDA) Lipid-
peroxidation & Superoxide-dismutase levels in patients
with osteoarthritis compared to control.

5. Discussion

The result of present study indicates higher oxidative
stress in osteoarthritis patients, either due to increased
extent of lipid-per oxidation. Excessive oxidative stress is
thought to have an important role in the pathogenesis of
autoimmune diseases by enhancing the inflammation,
inducing apoptotic cell death, and breaking down the
immunological tolerance “®. The increased MDA level in
our OA patients coincides with the results of Maneesh et
al. ® and Rubyk et al ® who reported significantly
increased serum MDA levels in OA patients compared to
controls. Thus, these findings are in keeping with possible
evidence of free radical production and damage in OA.

We observed a significant decrease in the levels of Hb%,
ascorbic acid & vitamin E in patients with osteoarthritis
when compared to controls. The decrease in Hb% similar
results is found in other researches. The decrease in the
levels of these non-enzymatic antioxidant parameters may
be due to the increased turn over for preventing oxidative
damage in osteoarthritis. ¢*??

Vitamin E is one of the non-enzymatic antioxidant
systems. Alpha-tocopherol is a major component of
vitamin E that exhibits an antioxidant activity and which
also plays a role in the prevention of cartilage degeneration
@) In the current study, it appeared that vitamin E
concentrations in serum of OA patients were significantly
lower than those in healthy controls. Vitamin E may
enhance chondrocyte growth, provide protection against
ROS and RNS and exhibit an anti-inflammatory activity
(2426) ' Moreover, several clinical studies which were done
on vitamin E supplementation have shown the beneficial
effect of vitamin E in OA patients ¢"2),

Elevated SOD activity found in OA patients as compared
to control. Similar results of SOD activity have been
reported in patients with rheumatic diseases 32, SOD is
an important antioxidant enzyme having an antitoxic effect
against superoxide anion. The over expression of SOD
might be an adaptive response, and it results in increased
dismutation of superoxide to hydrogen peroxide.
Ostalowsk et al. ®® have reported increased activities of
SOD in synovial fluid of patients with primary and
secondary knee OA.

The result of present study indicate higher oxidative stress
in osteoarthritis patients, either due to increased extent of

Paper ID: J2013365

lipid-peroxidation or due to decreased level of non-
enzymatic antioxidants.

6. Conclusion

In conclusion, oxidative stress may be involved in
osteoarthritis. The results of over study suggest higher
oxygen free-radical production and decreased non-
enzymatic antioxidant levels. An oxidant-antioxidant
imbalance leads to pathophysiological effects which are
associated with OA, such as joint inflammation, cartilage
damage, and synovitis. The development of preventive and
therapeutic approaches should be considered for OA, for
decreasing oxidative stress and for increasing antioxidants
in blood circulation and local tissues of OA patients. The
result suggests that treatment with antioxidants at the
initial stages of disease may prevent further oxidative
injury in osteoarthritis.

7. Observation Table

Table 1: Levels of oxidative stress marker, hemoglobin
and non-enzymatic antioxidant status in osteoarthritis and
control groups

SN Particulars Control Osteoarthritis
T (n=100) patients (n=100)
Lipid-peroxidation
1 (Lmol/MDA) 1.678+0.994 2.19+1.21
Superoxide
2 dismutase (ug/Hb 2166+145 2377+38.5
%)
Ascorbic acid 0.87+0.25 0.53+0.07
(mg/dl)
4 Vitamin E (mg/dl) 0.907+0.25 0.45+0.03
Hemoglobin % |1, 59, 79 10.69+2.01
(gm/dl)
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Figure 1: Levels of oxidative stress marker, hemoglobin
and non-enzymatic antioxidant status in osteoarthritis and
control groups
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