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Aim 
To ascertain whether a molecule (interleukin 4 (IL-4) 
receptor) normally present in white blood cells is  
expressed and functions normally in osteoarthritis 
(OA), to investigate whether molecules that cause 
inflammation in arthritis (pro-arthritic cytokines) 
influence IL4 receptor composition and signalling in 
OA and establish whether any abnormalities of IL4 
receptor function identified can be reversed to help 
treat cartilage damage in OA.  
 
Project Outline/Methodology 
Study of expression and function of IL4 receptors was 
undertaken using techniques that allowed us to look 
at cells in cartilage (chondrocytes) which showed 
different degrees of OA and cells which had been 
grown in the laboratory from that tissue. Using these 
techniques we could look at both the receptors and 
the molecules within the cell which are activated 
when the IL4 receptor is stimulated. Through these 
molecules the IL4 receptor will influence cell function. 
We also added pro-arthritic cytokines or mechanically 
stimulated chondrocytes to investigate whether these 
could affect the way that IL4 receptors were 
expressed or behaved. 
 
Key Results 
Cells from normal and OA cartilage of different 
severity expressed all the components which are 
needed to form the two different types of IL4 
receptor known to exist (type I and type II). However 
we found that chondrocytes could make only the type 
II IL4R. There were differences in the activation of 
molecules in chondrocytes when the IL4R expressed 
by these cells was stimulated by two different 
methods – addition of IL4 alone or by mechanical 
stimulation. These differences related to the 
activation of key molecules which are involved in 
mediating the effects of stimulation of the IL4R such 
as substances known as tyk-2, jak-1 jak-2 and STAT-
2 and the expression of molecules which will either 
maintain cartilage in a healthy state or will cause the 
cartilage to breakdown. The changes identified 
appear early in OA, being seen in mild and severely 
effected cartilage. Pro-arthritic molecules (e.g. 

interleukin 1) could alter the activation of IL4R in 
normal chondrocytes, raising the possibility that this 
group of molecules could be the cause of the 
abnormal activity in OA.  Studies in which we blocked 
IL4R activation in OA cells before mechanical 
stimulation or addition of IL4 alone provided no 
evidence that modulation of these signalling 
pathways results in a change in expression of 
molecules that would maintain healthy cartilage or 
repair diseased cartilage.   
 
Conclusions 
Expression of IL4 receptors is similar in normal and 
OA cartilage but function of these receptors, possibly 
as a result of action of proarthritic cytokines, is 
abnormal early in the disease and may influence the 
rate of joint destruction.  
 
What does this study add to the field? 
This is the first study to detail IL4 receptor 
expression and signalling in human cartilage and 
show altered behaviour in disease. We have 
previously shown that OA chondrocytes respond 
abnormally to mechanical stimulation. This study 
suggests that this is a result of abnormal signalling 
through one form of the IL4 receptor which arises 
early in osteoarthritis. 
 
Implications for Practice or Policy 
Treatments for osteoarthritis are less than optimal, 
being aimed at symptom relief rather than cure. 
Identifying abnormalities in cell signalling has the 
potential to allow identification of individuals at risk 
from development of OA and strategies to modify 
responses that adversely influence disease 
progression. 
 
Where to next? 
Identify whether OA susceptibility and severity is a 
result of differences in the IL4R gene in people with 
and without OA.   
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