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Study of biochemical profile in cases of Osteo-arthritis
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Abstract
Introduction: Osteo-arthritis is the most frequent cause of musculoskeletal disability. It is a common disorder of synovial joints
characterised by destruction of hyaline articular cartilage, and reactive bone changes.
Materials and Methods: The components of metabolic syndrome like waist circumference, blood pressure, total triglycerides,
HDL cholesterol and fasting glucose were measured.
Results: HDL cholesterol levels between controls and cases were found to be highly significant.
Conclusion: The present study shows that there is increased association of adversely changed components of metabolic syndrome
with osteo-arthritis.
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Introduction
Osteo-arthritis is the most frequent cause of musculoskeletal
disability [1, 2]. It represents a major disease burden to the
individual and society [3, 4]. The hands, spine, knees and hips
are commonly affected. Osteo-arthritis is having well
established link with obesity, which is associated with
metabolic syndrome having effects on different systems of the
body. It is a common disorder of synovial joints characterised
by destruction of hyaline articular cartilage and reactive bone
changes [5]. The disorder is associated with joint pains and
stiffness and radiological signs in the form of decreased joint
space with subchondral bone density [6]. Most individuals with
this problem have no identifiable cause [7]. The correlation
between pain and degree of structural change is best at the hip
then the knee, and is worst for hand and spinal epophyseal
joints [8].
The proteoglycan content of Osteo-arthritic cartilage is
reduced [9]. Keratan sulphate is relatively decreased and
chondroitin 4 sulphate is increased as compared to the normal
state [10].
Materials and Methods
Patients attending Biochmistry department, Shri Ramkrishna
Institute of Medical Sciences & Sanaka Hospitals, Durgapur
who were clinically and radio logically diagnosed to be
suffering from Osteo-arthritis were taken as cases. They
belonged to the age group of 43- 80yrs. Among them 15 were
male and 35 were female. Persons with previous history of
injured joints were excluded. Age and gender matched 24
members without Osteo-arthritis were taken as controls.
Physical parameters like height, weight and waist
circumference were taken. Measurement of blood pressure:
Both systolic and diastolic blood pressure was measured by
sphygmomanometer.
DT SLIDE is multi layered analytical element
costeoarthritisted on a polyester support. The analysis was

based on an enzymatic method as described by Spayed et al. A
drop of patients sample was deposited on the slide and evenly
distributed by the spreading layer to underlying layers. The
Triton X-100 surfactant in the spreading layers aids in
dissociating cholesterol and cholesterol esters from lipoprotein
complexes present in sample. Hydrolysis of cholesterol esters
to cholesterol catalysed by cholesterol ester hydrolase.

The density of dye formed proportional to cholesterol
concentration present in the sample, and was measured by
reflectance spectro photometry.
VITROS TRIG DT SLIDE method was performed using the
VITROS TRIG DT SLIDE and VITROS chemistry products
DT calibrate kit on VITROS DT 60/DT 60 II chemistry
systems. A drop of patient sample was deposited on the slide
and evenly distributed by spreading layer to the underlying
layers.
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The density of dye formed was proportional to the triglycerides
concentration present in the sample and was measured by
reflectance spectro photometry.

Results
Measurement of waist circumference
It is one of the components in assessing metabolic syndrome.
In female controls and Osteo-arthritis cases there was
significant rise in measurement. 4 female controls out of 12
(33.3%) are having WC ≥88cm, whereas 20 female Osteoarthritis cases out of 35(57.1%) are having ≥88cm. There is no
significant difference in male patients.

HDL method
HDL separated by precipitation of LDL and VLDL using
dextrin sulphate and magnesium chloride provided in VITRO
DT micro HDL tool. The HDL lipoprotein remains in the liquid
portion of the tube after centrifugation. The liquid portion was
called supernatant and was the portion analysed. The non HDL
fraction form a pellet on the bottom of the tube and discarded.
A drop of pretreated patients sample was deposited on the
sample.

Measurement of systolic blood pressure
Systolic blood pressure was measured among male controls
and Osteo-arthritis cases, and there was statistical rise in
measurement. Out of 12 male controls 3 (25%) are having
systolic BP >130mm of Hg, where as10 male Osteo-arthritis
cases out of 15(66.7%) are having > 130mm of Hg. In female
controls and Osteo-arthritis cases there was highly significant
rise in systolic measurement. Out of 12 female controls one
(8.3%) is having systolic BP >130mm Hg; whereas 31 female
Osteo-arthritis cases out of 35(88.6%) are having >130mm Hg.
There is no significant difference in the diastolic blood
pressure.
Measurement of total Triglycerides
Serum triglycerides were measured and there was no
significant difference between controls and cases.

The density of dye formed was proportional to HDL
cholesterol concentration present in pre-treated sample and
was measured by reflectance spectrophotometry.

Serum HDL cholesterol measurement
There was a significant decrease in HDL level between
controls and cases. 4 male controls out of 12(33.3%) were
having serum HDL cholesterol < 40mg/dl, where as all male
cases (100%) showed < 40mg/dl. Among female controls 5 out
of 12(41.7%) are having serum HDL < 40mg/dl.

Estimation of Glucose by DT method:
A drop of patients sample was deposited on the DT slide and
even.

Measurement of serum fasting glucose levels
There was a significant rise in the measurement of blood
glucose levels in Osteo-arthritis patients on comparing with
male and female controls. All male controls are having serum
fasting glucose levels 110 mg/dl. On comparison female
controls and Osteo-arthritis cases there was significant increase
in FBS measurement in Osteo-arthritis cases. All female
controls are having serum fasting glucose 110 mg/dl.

Fig 1
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Table 1

Table 2

Fig 2

Discussion
Osteo-arthritis is a degenerative disease of joints of unknown
aetiology. It is the most prevalent form of arthritis effecting
approximately 10-12% of World population. In the present
study of “Biochemical profile in cases of Osteo-arthritis” there
is statistically significant increase in waist circumference in
female osteo-arthritis cases which is in concurrence with the
established fact that overweight and obesity are predisposing
risk factors for osteo-arthritis [11, 12]. The systolic blood pressure
is an important component of metabolic syndrome, which is
also a predisposing risk factor of osteo-arthritis [13, 14].
Its increase in both male osteo-arthritis cases is statistically
significant, where as it is highly significant in female osteoarthritis cases. The rest pain of the osteo-arthritis cases may be

due to rised intra-osseous pressure (IOP), which may be
aggravated by rise in systolic blood pressure [15, 16].
Serum total cholesterol is a component of metabolic syndrome
which is frequently associated with overweight and obesity. In
this study there is no statistical difference in male controls Vs
osteo-arthritis cases, but in female controls Vs osteo-arthritis
cases there is a statistical significance. The serum HDL
cholesterol is also an important component of metabolic
syndrome, which is also a predisposing risk factor of osteoarthritis. In the present study there is highly significant
decrease in the HDL levels in both male and female [17, 18].
Serum fasting glucose levels are significantly rised in osteoarthritis cases on comparison with controls, showing diabetics
are more susceptible to osteo-arthritis [19].
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Conclusion
The primary generalised Osteo-arthritis can be proposed as a
metabolic disorder in which systemic factors induce changes
in cartilage and bones. Its prevalence is more in aged people as
the wear and tear is more with aging. In the present study 15
male Osteoarthritis cases 35 female Osteo-arthritis cases were
studied between ages 43-80 years against 12 age matched
controls in each sex for the components of metabolic
syndrome. There is increased association of adversely changed
components of metabolic syndrome with Osteo-arthritis in the
present study. This association of metabolic syndrome can
aggravate the pathogenesis of Osteo-arthritis.
Osteo-arthritis may be affected at an earlier age in persons with
metabolic syndrome than controls. If metabolic syndrome is
detected in early adulthood, when reversibility is possible, the
Osteo-arthritis can be prevented or postponed.

15. Azuma H. Intraosseous pressure as a measure of
hemodynamic changes in bone marrow. Angiology 2014;
15:396.
16. Arnoldi CC, Linderholm H. Intracalcaneal pressure in
patients with different forms of dysfunction of the venous
pump of the calf. Acta Chir Scand 2011; 137:21.
17. Nurmohamed MT. Cardiovascular risk profile of
antirheumatic agents in patients with Osteo-arthritis and
rheumatoid arthritis. Drugs, 2012; 62(11):1599-609.
18. Dessein PH. Cardiovascular risk in rheumatoid arthritis
versus Osteo-arthritis: acute phase response related
decreased insulin sensitivity and high density lipoprotein
cholesterol as well as clustering of metabolic syndrome
features in rheumatoid arthritis. Arthritis Res. 2012:
4(5):R5 (ISSN:1465-9905)..

References
1. Dieppe P. Osteo-arthritis; are we asking the wrong
questions? Br J Rhematol 2014; 23:161-5.
2. Dieppe P. Osteo-arthritis; clinical and research perspective
Br J Rhematol 2011; 30:1-4.
3. Murrey CJL, Lopej AD. The global burden of disease.
Harvard university press, Boston, 2006.
4. Consensus document. The Bone and Joint Decade 2010
for prevention and treatment of musculo skeletol
disorders. Acta Orthop Scand. 2008; 69:67-86.
5. Pritzker KPH. Pathology of Osteo-arthritis. In;
Osteoarthritis. (Eds. Brandt KD, Doherty M, Lohmander
LS). Oxford university press, oxford 2008, 50-61.
6. Flores rh, Hochberg MC. Definition nad classification of
Osteo-arthritis. In Osteo-arthritis. (Eds. Brandt KD,
Doherty M, Lohmander LS). Oxford university press,
oxford 2008, 1- 12.
7. Felson DT. Epidemilogy of Osteo-arthritis In
Osteoarthritis. (Eds. Brandt KD, Doherty M, Lohmander
LS). Oxford university press, oxford, 2008, 13-22.
8. O’Reilly S, Doherty M. signs symptoms and laboratory
tests. In; Osteo-arthritis. (Eds. Brandt KD, Doherty M,
Lohmander LS). Oxford University press, oxford. 2008;
197- 217.
9. Mankin HJ, Dorfam H, Lippello L. Biochemical and
metabolic abnormalities in articular cartilage from
Osteoarthritic human hips; II. Correlation of morphology
with biochemical and metabolic data, J Bone Joint Surg
2011; 53A-523
10. Mankin HJ, LippIello L. the Glycosaminoglycan’s of
normal and arthritic cartilage.
11. Cicuttini FM, Baker JR, Spector TD. The association of
obesity with Osteo-arthritis of the hand and knee in
women: a twin study. J Rheumatol, 2006; 23:1221-1226.
12. Houchberg MC, Lethbridge-Cejku M, Scott WW Jr,
Reichle R, Plato CC, Tobin JD. The association of body
weight, body fatness and body distribution with Osteoarthritis of the knee; data from the Baltimore Longitudinal
study of aging. J. Rheumatol, 2005; 22:488-493
13. Breedveld FC. Osteo-arthritis-the impact of a serious
disease. Rheumatology (Oxford) 2014; 1(43suppl):14-8
(ISSN:1462-0324).
14. Singh G. Consequences of increased systolic blood
pressure in patients with Osteo-arthritis and rheumatoid
arthritis. J. Rheumatol, 2013; 30(4):829.
132

