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ABSTRACT
Background: Oxidative stress has been implicated as a mediator of cartilage damage in patient with
Osteoarthritis (OA).
Aim: To assess the antioxidant markers like superoxide dismutase (SOD) , glutathione peroxidase
(GPx) and uric acid (UA) in the blood and cartilage metabolic markers like hyaluronic acid (HA)
and keratan sulphate (KS) in the synovial fluid of osteoarthritic patients and to find the correlation
between these parameters in the blood and synovial fluid.
Methods: This was an observational study conducted in the department of Biochemistry, Sikkim
Manipal Institute of Medical Sciences (SMIMS), Gangtok. 75 osteoarthritic patients and healthy
volunteers were taken for the study. Blood levels of antioxidants (SOD, GPx and UA) were assayed in
both osteoarthritic and healthy volunteers. Cartilage metabolic markers like HA and KS were assayed
in the synovial fluid.
Result: Osteoarthritic patients showed statistically significant increase in KS and decrease in HA level
indicating cartilage damage. Decrease in SOD and GPx activities indicates increase in oxidative
stress. The difference in UA levels in the two groups was not statistically significant. This study did not
establish any significant positive/negative correlation between the antioxidants in the blood and
cartilage metabolic markers in the synovial fluid of osteoarthritic patients.
Keywords: Osteoarthritis, cartilage metabolic markers, Antioxidants, GPx, SOD
INTRODUCTION
Osteoarthritis (OA) is the leading cause of
chronic disability worldwide between the fourth
and fifth decade of life with a prevalence of 17%
to 60.6% in India (1, 2). Knee is possibly the
most commonly affected joint in most of the
communities (3). Articular cartilage destruction
in OA is believed to be a result of excessive
loading, age-related changes, and metabolic
imbalance in the tissues (4, 5, 6). The body fluid
levels for direct and indirect biochemical
markers of structural or metabolic changes in
joint tissues has begun to provide clinically
useful
information.
Cartilage
derived
molecules present in the synovial fluid may

be markers of biosynthetic changes or of
degradative changes (7). Keratan sulphate (KS)
estimation has been proposed to be a potential
marker of cartilage destruction in arthritis (8).
Hyaluronic acid (HA) plays an important role
in the protection of articular cartilage and
soft tissue surfaces of the joint(9). Serum HA
has been suggested as a useful indicator in
assessing knee osteoarthritic activity (10). In
knee OA the mechanism of cartilage matrix
degradation is not clearly understood, but it
is thought that Reactive Oxygen Species
maybe one of the causes. Free radicals are
formed
in
both
physiological
and
pathological conditions in mammalian tissues
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(11). Alteration of the Redox status is known
to occur in rheumatic diseases (12,13) .To
prevent ROS toxicity, our body possesses well
co-ordinated antioxidant systems like superoxide
dismutase (SOD), glutathione peroxidase (GPx)
and non enzymic antioxidant like Uric acid (UA)
among others. Antioxidants are compounds
that dispose, scavenge and suppress the
formation of free radicals or oppose their
actions. It is reported that HA also acts as an
antioxidant as it is an anti-inflammatory
substance (14). To date various biomarkers of
OA have been studied to potentially aid in the
diagnosis and to assess minor changes in bone
and cartilage of knee OA. Very few correlation
studies between blood antioxidants and a
cartilage metabolic marker have been published.
The study aims to evaluate the activities of
antioxidant enzyme SOD, GPx and non
enzymic antioxidant level UA in the blood
and cartilage metabolism markers like HA and
KS in the synovial fluid of osteoarthritic
patients and to determine the correlations
between the parameters measured in blood and
synovial fluid.
MATERIALS AND METHODS
This study is an observational study and was
conducted in the Department of Biochemistry,
Sikkim Manipal Institute of Medical Sciences,
Gangtok, Sikkim with due approval from the
Institutional Ethics Committee. Participation in
the study by all was solely voluntary, with prior
detailed information and consent.
Subjects:
75 clinically diagnosed patients with primary
knee osteoarthritis of age group (40-80 years)
were selected from patients attending Sir Thutop
Namgyal Memorial Hospital (STNM) and
Central Referral hospital (CRH), Gangtok.
75 healthy volunteers were taken for the
statistical comparison for the parameters
analyzed in the blood. No comparison could be
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made in healthy volunteer’s synovial fluid due to
ethical concerns.
Classification of the cases:
Osteoarthritis was classified according to the
classification criteria described by American
College of Rheumatology (15).
Exclusion criteria:
Smokers, alcoholics, diabetics, hypertensive and
patients suffering from any other systemic
disease including patients with post traumatic
osteoarthritis were excluded from the study.
Sample collection and processing:
Heparinised venous blood samples were
collected and part of it was centrifuged and
plasma was used for the estimation of UA
(Uricase Method, RFCL, India) (16). The other
part of the venous whole blood was hemolysed
and used to estimate the activity of SOD by
Ransod kit, and activity of GPx by Ransel kit
(Both from Randox laboratory ltd, UK) (17,18).
Synovial fluid was aspirated and centrifuged to
remove the debris and the supernatant was used
for the estimation of HA and KS by sandwich
ELISA (Blue Gene Biotech Co ltd, Shanghai)
(19). Since we did not have any healthy synovial
fluid for comparison we have used the reference
range obtained from Bluegene (19).
Statistical analysis
SPSS (version 16) was used for our statistical
analysis. The results were analyzed by using
Independent‘t’ test for comparing the means
between osteoarthritic patients and healthy
controls. Pearson’s correlation was used to
study the relation between the antioxidants and
cartilage metabolic markers in osteoarthritic
patients. P<0.05 was taken to be significant for
our study.
RESULT
The findings of antioxidant levels in blood
(SOD, GPx and UA) and cartilage metabolic
markers (HA & KS) in synovial fluid and their
comparison between healthy volunteers and

Int J Cur Res Rev, Jan 2013/ Vol 05 (01)
Page 59

Sonam C. Bhutia et al

CARTILAGE METABOLIC MARKERS AND
OSTEOARTHRITIC PATIENTS OF SIKKIM

Osteoarthritic patients are shown in table 1. The
mean blood concentration of GPx, and SOD,
were significantly decreased when compared
with control group. No significant difference in
UA levels between the two groups was
observed. The mean synovial fluid concentration
of HA, was significantly decreased in OA in
comparison with the reference range and KS was
significantly increased in OA patients when
compared with reference range.
Redox status of an individual has been
implicated with risk of developing osteoarthritis
by various studies (21). In our study, SOD
showed insignificant negative correlation with
both HA and KS. Glutathione peroxidase
enzyme on the other hand showed positive
correlation with both HA and KS that was
statistically insignificant (p value>0.05) (table
2).
DISCUSSION
Different studies worldwide have shown
alteration in redox status and the shift towards
oxidative stress leading to decrease in
antioxidant levels as they are oxidized by the
free radical and this is the protective response of
the body to any oxidative damage. Synovial
cavity damage has been associated with
oxidative stress by some studies (20). In our
study significant decrease in antioxidant
enzymes SOD and GPx is in consort with few
other studies (21, 22). UA, though being an
antioxidant, no significant difference was
observed in our study and this could be due to
the complex, selective antioxidant capacity of
uric acid (23). Our study findings are consistent
with the findings of insignificant changes in UA
and no association of serum uric acid in OA (24,
25).
The decreased levels of HA in OA in our study
is similar to previous studies (26, 27). The
decrease may be due to dilutional effects,
reduced hyaluronan synthesis and free radical
degradation (28). Different studies have
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projected that KS levels increases in OA (29, 30)
and stated that it is a promising marker of early
cartilage breakdown (31, 32). This study showed
no significant correlation between the
antioxidants in the blood and the cartilage
metabolic markers in the synovial fluid. This
may be due to the fact that the assays for
antioxidants were done in the blood and the
cartilage markers in the synovial fluid and blood
antioxidants may not truly reflect local redox
status.
CONCLUSION
Our results suggest that even though the
antioxidants are significantly lowered in blood,
it did not show any significant positive/ negative
correlation with the synovial fluid cartilage
metabolic markers in study. This may be due to
the limitations of our study where the
antioxidant assay and cartilage metabolic
markers were studied in different body fluids
and the total antioxidant status (TAS) assay was
not done. This limitation was due to the fact that
we could not get healthy volunteers for synovial
fluid analysis due to ethical reasons. Further
studies would be required to compare the total
antioxidants in blood and synovial fluid and
correlating the findings both in serum and
synovial fluid to get a true picture of the role of
redox status in osteoarthritis. The significant
decrease in antioxidant enzymes and hyaluronic
acid and increase in keratan sulphate level
supports the plausible role of oxidative stress in
osteoarthritis and may pave way for developing
different preventive and therapeutic strategies.
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Table 1. Levels of SOD, GPx, UA in blood and HA & KS in synovial fluid of Osteoarthritic patients
and normal Control
Parameter
Blood
SOD(U/ml)
GPx (U/l)
UA (mg/dl)

Healthy
volunteers
(n=75)
200.21± 59.5
5730.3±2072.2
4.1826± 1.698

Patients with
OA(n=75)

83.8 ± 37.80*
2603.61±1162.7*
4.026 ± 2.125NS

Synovial Fluid
HA (ng/ml) 391.44 ±295.80 19.09±11.64*
KS (ng/ml) 12.83 ± 6.7429 36.8±16.37*

The values given are mean± S.D from 75 subjects in each group. Osteoarthritis patients were compared
with normal control. (*P<0.001 significant, NS=Not significant).
Table 2: Correlation between blood antioxidants (SOD, GPx and UA) and synovial fluid, cartilage
metabolic markers (HA and KS) in Osteoarthritic patients
HYLURONIC
ACID
r value P value
SOD
-0.038 0.744NS
GPx
0.102
0.385 NS
URIC ACID 0.113
0.334 NS
N=75

KERATAN
SULPHATE
r value P value
-0.061 0.601 NS
0.107
0.362 NS
0.136
0.245 NS

Pearson’s correlation coefficient (r) are given
(P< 0.05 significant, NS= not significant)
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