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Abstract 
  

Osteoarthritis of knee joints is a disease of old age female sex. It is very common in post me-
nopausal females. It is characterized by narrowing of space in joints due to inflammation. The 
exact mechanism of inflammation is not clear.  The present study is being carried out in 150 
female subject of age group 40-60 years suffering from osteoarthritis of knee joints and 50 
normal healthy control female subjects of same age group. A correlation is made between 
TNF-α, IL-6 and estrogen hormone and found significant inverse correlation (< 0.001) be-
tween estrogen hormone and TNF-α, IL-6 in osteoarthritic female patients as compared to 
normal healthy control female age group. Estrogen hormone plays a bone protective effect of 
knee osteoarthritic disease. 
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Introduction 
 
Osteoarthritis is one of the most common musculoskeletal 
disorders of elderly female subject. Osteoarthritis in-
volves the entire synovial joint, encompassing the carti-
lage, synovium and underlying bone [1, 2]. The cells in 
each of these tissues have independent capacities to initi-
ate and respond to injury in the joint, ultimately resulting 
in degeneration of cartilage. It has been reported that in 
the female severity of osteoarthritis could be prevented 
due to protective role of estrogen upto the time of meno-
pause. It also act as a bone protective hormone in the fe-
male and these bone protective effects could be mediated 
by paracrine mechanism involving the non osteoclastic 
cell modulation of osteoclast formation and activity [3]. 
Such indirect action appears to decrease the levels of IL-6 
and TNF-α in osteoarthritic female patients. Estrogen de-
pletion after menopause or ovariectomy may activate 
TNF-α, IL-1 [4]. These finding suggest that TNF-α, IL-6 
could mediate the loss of bone in estrogen deficiency in 
females [5]. Therefore the present work is being done to 
correlate estrogen hormone level TNF-α, IL-6 in females 
suffering from knee joint osteoarthritis. 
 
Materials and Methods 
 
The study was conducted (with institutional ethical com-
mittee approval) in 150 female patients suffering from 

knee osteoarthritis with age group of 40-60 years. They 
are clinically & radiological diagnosed osteoarthritis pa-
tients attending OPD of Orthopaedic department- J.A 
Group of Hospital, G.R. Medical College Gwalior (M.P.), 
for regular checkup.  50 normal healthy female control 
subjects of same age group have also been included in our 
study for statistical comparison. 
 
5.0 ml of blood was collected from all the subjects in fast-
ing condition and the serum was separated and stored as -
20 0C until used. The estrogen hormones, TNF-α, IL-6 
were estimated by EIA GEN estrodial kit, Duoset ELISA 
techniques, Accucyte ELISA development system and 
respectively in Biochemistry Department.  
 
All estimation were done in duplicate and the mean value 
were calculated. The Student independent ‘t’test was used 
for the statistical analysis for the data. 
 
The written consent were also taken from patients prior to 
study. 
 
Result 
 
In the knee osteoarthritic female subjects of age group 40-
60 years, the status of TNF-α and IL-6  were found in-
creased as compared  to control group of females. In this 
group, the mean value of TNF-α (4.23± 0.98 ng/ml), and 
IL-6 (3.84± 1.01 ng/ml), indicate a significantly increased 
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(p< 0.001), as compared with control group of females 
[Table1].  
 
In the mean value of estrogen hormone in knee osteoar-
thritic female subjects (26.98± 15.18 pg/ml), indicate a 

significantly decreased (p< 0.001), as compared to control 
group of females (37.03±19.98 pg/ml) [Table1]. In the 
knee osteoarthritic female subjects were found inverse 
correlation of estrogen hormone and TNF-α, IL-
6(r<0.001) [Table2]. 

 
Table 1.  Status of estrogen hormone TNF-α and IL-6 in the female subjects. 
 

Study Group Study Parameters Estrogen Hor-
mone(pg/ml) 

TNF-α 
(ng/ml) 

IL-6 
(ng/ml) 

Control Female group 
n=50 

MIN 
MAX 
Mean ± SD 
SE 

10.78 
85.94 
37.03 ± 19.98 
2.82 

0.98 
1.98 
1.53  ± 0.28 
0.04 

0.94 
1.87 
1.33  ± 0.23 
0.03 

knee osteoarthritic 
female subjects 
n=150 

MIN 
MAX 
Mean ± SD 
SE 

9.18 
78.54 
26.98  ± 15.18*** 
1.33 

2.12 
6.12 
4.23 ± 0.98 *** 
0.08 

2.01 
5.75 
3.84 ± 1.01 *** 
0.008 
 

Value expresses as a (p <0.001)  
*** Highly significant 
 
Table 2.  Correlation of estrogen hormone TNF-α and IL-6 in the osteoarthritic female subjects. 
 
Variable Parameters Estrogen  TNF-α IL-6 
TNF-α  
IL-6  
Estrogen  

-0.40*** 
-0.35*** 
-- 
 

-- 
0.93*** 
-0.40*** 
 

0.93*** 
-- 
-0.35*** 
 

Value expresses as a (r <0.001)  
*** Highly significant 
 
Discussion 
 
Osteoarthritis is a complex disease whose pathogenesis 
includes the contribution of biochemical and metabolic 
factors altering homeostasis of articular cartilage and sub-
chondrial bone. [6]. During osteoarthritis degradation of 
cartilage of knee joints causes inflammation may be due 
to the release of inflammatory cytokines, which are re-
sponsible proteolytic digestion of cartilage in knee joints. 
In our study female subjects suffering from knee OA of 
age group 40-60 years (Post menopausal stage) showed a 
decreased level of estrogen hormone (p<0.001) and TNF-
α, IL-6 increased significantly (p<0.001) as compared to 
healthy control subjects. (Table1). This is consistent with 
the study of Masshiko et al [7], Jannone and Lapadula [8] 
and Fernands et al [9]. 
 
Increased secretion of TNF-α & IL-6 is directly related to 
activation of osteophytes in synovial fluid of knee os-
teoarthritis patients. TNF-α & IL-6 also stimulates chon-
drocytes, which are responsible for enhanced activity of 
proteolytic enzyme. i.e.- matrix mettaloprotease enzyme 
(MMPs). The cartilages are prime site of osteoarthritis 
diseases, and is very sensitive to change in sex hormones 
level [10, 11, 12]. 

 

The correlation study between TNF-α, IL-6 and estrogen 
hormone showed an inverse relationship between them (r 
< 0.001) (Table2). It may be due to estrogen deplation 
during menopause which induces TNF-α, IL-6 production 
from a peripheral blood monocytes and bone marrow 
cells. Estrogen therapy may help in improvement of 
MMPs level and may provide some chendorprotective 
effects in osteoarthritis females subjects. This is agree-
ment with the study of Vonmuhlenel et al [2], Parazzini et 
al [10], Janecauley et al [11]. 
 

It is concluded from the study that in post menopausal 
stage (40-60 years) females  the production of  TNF-α, 
IL-6 is due to  lack of estrogen deficiency. TNF-α, IL-6 
may used as a suggestive marker for assessment of knee 
OA 
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