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ABSTRACT: BACKGROUND/AIMS: Osteoarthritis is an inflammatory & degenerative disorder
of joints. The exact pro-oxidant & antioxidant status is not clear in osteoarthritis. Our aims were
to estimate levels of the lipid peroxidation (in terms of MDA) & enzymatic antioxidant (in terms
of superoxide dismutase) in serum of osteoarthritis patients & compare them with the levels in
normal healthy controls. MATERIAL & METHODS: A study was performed at the department
of biochemistry at Pd. Dr. D. Y. Patil medical college, Pimpri, Pune-18(M.S.) In 30 patients of
osteoarthritis serum levels of enzymatic antioxidant Marker (SOD) & lipid peroxidation status
(MDA) were estimated by spectrophotometry. Thirty healthy controls were also included in the
study & serum levels of same parameters were also measured. STATISTICAL ANALYSIS: It was
performed by using the student unpaired t test. RESULT: A serum level of enzymatic
antioxidant marker (SOD) was increased in the patients than in the controls. The serum lipid
peroxidation (MDA) level was increased in the patients than in the controls.
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INTRODUCTION: Osteoarthritis is a degenerative & inflammatory, joint disease, characterized
by progressive erosion of articular cartilage. Osteoarthritis joins heart disease & cancer as one
of the dividens of growing older .The age related changes in cartilage include alterations in
proteoglycans & collagen .Chondrocyte plays an important role in the process & plays a
cellular basis of the disease.!

At the sites of inflammation of joint increased free radical activity is associated with
activation of neutrophils, phagocytosis by macrophages, which involve respiratory bursts
phenomenon& uncoupling of variety of cellular redox systems. 23 & lead to ultimately increased
peroxidation of unsaturated lipids of the membrane.

Lipid peroxidation mediated by free radicals is considered to be the major mechanism of
cell membrane destruction & cell damage. Antioxidants are compounds that dispose, scavenge,
& suppress the formation of free radicals or oppose their actions.*

This study evaluates the association between lipid Peroxidation & enzymatic antioxidant
marker in osteoarthritis.

To the best of our knowledge, only very few studies have been performed with respect
to the estimation of the serum enzymatic antioxidant levels in osteoarthritis & their role in
prevention & treatment of osteoarthritis. In the light of this explanation, the present study was
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undertaken to find out the levels of the enzymatic antioxidant (SOD) in the serum of
osteoarthritis.

MATERIAL & METHOD: This study was conducted in the department of biochemistry,
Pd. Dr. D. Y. Patil medical college, Pimpri. Pune-18.

The present study consists of thirty clinically diagnosed cases of osteoarthritis ranging
in the age from 30 to 60 years. The control group consists of age & sex matched thirty healthy
volunteer.

A thorough physical examination was carried out on all the patients. Routine
hematological & radiological investigation was also done. Thirty cases selected from
orthopedics OPD diagnosed by orthopedician. The presence of osteoarthritis in patients were
diagnosed by carrying out x-ray analysis of joint destruction as well as C -reactive protein &
antinuclear antibodies test.

INCLUSION CRITERIA: subjects with normal nutritional habits without supplementing with any
vitamins during the last six months included in the study.

EXCLUSION CRITERIA - None of these subjects were alcoholics or chronic smokers, & none of
them suffered from any systemic diseases like hypertension , diabetes, (confirmed by clinical &
laboratory examination), not having any history of trauma to the joints , also subjects with
history of receiving anti-inflammatory drugs in the last six months were excluded from study.
This study was also approved by the institutional ethical committee.

3 ml of fasting venous blood samples were collected in Plain vials for estimation of MDA.
& SOD.

Serum for MDA &SOD estimation was separated by centrifuging the blood at 3000 rpm
for 10 minute.
Serum MDA was estimated by Thiobarbituric acid method .5
SOD (Superoxide dismutase) was estimated by Markland & Markland method .6
All estimations were done within 24-48 hrs after specimen collection.
The results were presented as Mean #* SD. Statistical analysis was performed by using the
student unpaired t- test&. P value < 0.05 was considered as significant.

RESULT: In present study, serum Malondialdehyde, Superoxide dismutase levels were
estimated

P < 0.05 compared to controls - considered as a statistically significant

The serum MDA levels in the osteoarthritis patient was 9.37+5.33 nmol/ml which was
increased than that of controls (3.98+1.98 nmol/ml, P<0.05)

Serum SOD levels in the osteoarthritis patient was 4.94+3.0 unit/ml which was increased in OA
patients than controls (3.31+0.85, P< 0.05)

DISCUSSION: Osteoarthritis is characterized by increased markers of oxidative stress.
Recent studies have suggested that human articular chondrocyte can actively produce reactive
oxygen species. (ROS). 7
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At the site of inflammation increased free radical activity is associated with activation of
neutrophils, phagocytosis by macrophages which involve respiratory “burst phenomenon” and
uncoupling of variety of cellular redox systems. These processes lead to ultimately increased
peroxidation of unsaturated lipids of membrane. Increased lipid peroxidation suggests presence
of increased oxidative stress which is the causative factor of joint diseases (K. K. Mane et al
1999).8
ROS are released during inflammation of the Synovial membrane of synoviocytes. These radical
oxygen species with oxidative activity play an important role in the chondrocyte catabolic
program being the mediators and effecters of cartilage damage. The damaging effect of the
process is initiated by a chain reaction that provides continue supply of free radicals which
initiates further peroxidation. This involves the mechanism of oxidative decomposition of n-3
and n-6 PUFA membrane phospholipids leading to formation of complex mixtures of lipid
hydroperoxide aldehydic end products such as MDA. ?

The present study showed increased level of lipid peroxidation product MDA &
increased level of enzymatic antioxidant marker superoxide dismutase (SOD).

Since MDA is an index of lipid peroxidation, its level was estimated in patients with
osteoarthritis to estimate the extent of lipid peroxidation. MDA levels were found to be
increased in osteoarthritis than in healthy individuals, indicating an increase in the process of
lipid peroxidation in osteoarthritis. Results are in agreement with Ruby K B. I et al (1998), 10 and
K. K. Mane et al (1999) %8 and Tiku et al (2000 & 2003). 11.12

Serum SOD levels were found to be increased in patients with osteoarthritis than in
healthy subjects indicating that increased enzymatic antioxidant levels in OA may be an
adaptive response to increased oxidative stress. The over expression of SOD might be an
adaptive response, and it results in increased dismutation of superoxide anion against hydrogen
peroxide. Results are in agreement with M Manesh et al (2005) ,13
& suprapaneni Krishna Mohan (2007). 14

From the above discussion it is presumed that oxidative stress involved in pathogenesis
of OA which results due to increased free radical production. This leads to alteration in the
antioxidant status which varies with the individual antioxidant depending upon their
biochemical action.

Further research required in this area to know the status of other antioxidant marker
(like Vit E, C, B carotene, reduced glutathione) & about their beneficial therapeutic effect in the
management of osteoarthritis & its complications.
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Table 1: Levels of serum MDA, SOD in patients with osteoarthritis and controls.

SOD
Study group Sample size (n) MDA (nmol/ml) Mean Unit/ml.
+SD
Mean + SD
Patients 30 9.3745.33 4.94+3.00
Controls 30 3.98+1.98 3.31+0.85
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Graph-1 Serum MDA level in Osteoarthritis Patients & Controls (MDA conc. in nmol/ml)
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Graph-2 Serum SOD levels in osteoarthritis patients and controls.

Osteoarthritis Controls
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