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Abstract: Osteoarthritis is the most common joint disease and is among the most frequent health 
problems for middle aged and older people. There is strong evidence that proinflammatory cytokines 
contribute to cartilage degradation in osteoarthritis. Interleukin-1 is the prototypical proinflammatory 
cytokine implicated in the pathogenesis of cartilage matrix degeneration. Results from studies in animal 
models provide stronger evidence implicating a role for interleukin-1 in the pathogenesis of matrix loss 
in osteoarthritis. These include the induction of proteoglycan loss by intraarticular injection of 
interleukin-1 and the capacity of the inhibitor of interleukin-1, interleukin-1 receptor antagonist (IL-1 
ra), to slow the progression of cartilage loss in animal models of osteoarthritis. The botulinum toxin has 
been used in many clinical situations such as: cerebral palsy, headache, cosmesis and etc. Moreover, 
there is evidence that botulinum toxin specifically inhibits Rho GTPase by ADP-ribosylation of 
aminoacid ASn-41. Rho GTPase is necessary for activation of interleukin-1 inflammation pathway. 
 Based on previously mentioned evidence we suggest, intraarticular injection of the botulinum toxin 
may be a useful therapy in osteoarthritis. 
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INTRODUCTION 

 
 A major challenge of contemporary medicine is to 
break the traditional compartmentalization that 
frequently separates various fields. Unexpected 
linkages between various areas of medicine are in deed 
of particular interest. 
In this paper, the aim is to enlighten the orthopaedic 
surgeon colleagues about the recently discovered 
Immuno modulatory effects of botulinum toxin in order 
to encourage research on the use of this agent in the 
treatment of osteoarthritis. 
 Osteoarthritis (OA) is the most common joint 
disease and is among the most frequent and 
symptomatic health problems for middle aged and older 
people[1,2].   It is characterized by joint pain and 
dysfunction; and in its advanced stages, joint 
contractures, muscle atrophy and limb deformity[3]. 
Decreasing the burden of osteoarthritis will require 
finding methods of preventing and slowing the joint 
degeneration that causes osteoarthritis and decreasing 
the joint pain and dysfunction.  
 
The role of cytokines in cartilage degeneration in 
osteoarthritis: Interleukin-1 is the prototypical 
proinflammatory cytokine implicated in the 
pathogenesis of cartilage matrix degradation in 
osteoarthritis. The first description of a biologic activity 
that is attributable to IL-1 as a regulator of chondrocyte 
function comes from the studies of Fell et al.[4]. They 
used an in vitro model in which they cocultured healthy 
non inflamed procine synovial tissue with cartilage 

fragments. They noted the progressive break down of 
the cartilage matrix by the resident chondrocytes and 
based on these findings speculated that the synovial 
tissue was producing a soluble factor they termed 
catabolin that stimulated chondrocytes to break down 
their surrounding cartilage matrix. In parallel studies 
conducted in other laboratories, investigators identified 
similar activities in culture supernatants from 
mononuclear cells and synovium that could stimulate 
the production of proteolytic enzymes from cultured  
chondrocytes[5-7].     
Subsequently, the purification and cloning of IL-1 
permitted the definitive identification of this cytokine 
as one of the soluble factors with the capacity to induce 
chondrocyte mediated cartilage degradation[8,9]. Table 1 
summarizes the findings supporting a role for IL-1 in 
the pathogenesis of cartilage matrix break down in OA. 
 These include the induction of proteoglycan  loss 
by intra-articular injection of IL-1 and the capacity of 
the inhibitor of IL-1, interleukin-1 receptor antagonist 
(IL-1ra), to slow the progression of cartilage loss in 
animal models of osteoarthritis[10-12]. There is strong 
evidence that additional proinflammatory cytokines 
contribute to cartilage degradation in osteoarthritis. But 
interleukin-1 is 100 fold to 1000-fold more potent on a 
molar basis than other cytokines[13,14]. 
 
Botulinum toxin: Bacteria produce many enzymes that 
show extra ordinary specificity for mammalian 
intracellular proteins. The specificity of these bacterial 
enzymes has not only made them a valuable tool for 
elucidating the cellular functions of their targets but has 
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also increased our understanding of protein 
interactions[15]. 
 Clostridium botulinum is no exception, producing 
two classes of enzymes that have very specific protein 
targets, the neurotoixn A-G and the ADP- 
ribosyltransferases C2, C3 bot 1 and C3 bot 2[15]. 
 
Table 1: Evidence that IL-1 plays a role in osteoarthritis (OA) 

pathogenesis  
Patients with OA Studies 
Detected in Wood et al,  
synovial fluid Westacott et al. 
Detected in synovium myers et al, smith et al. 
Detected in cartilage Middleton et al, Towle et al. 
Animal models: Intra articular  Pettipher et al. O'Byrne et al. 
injection Stimulates cartilage loss Caron et al, Pelletier et al. 
and intra articular IL-1ra  
reduces progression of early OA 
 
 C2 and C3 bot are part of a larger family of ADP- 
ribosylating toxins, including diphtheria toxin and 
cholera toxin, which cleave NAD and transfer ADP-
ribose to target proteins. Although the members of this 
family have homologous enzymatic domains and 
similar active sites, these toxins ADP ribosylate and 
therefore, disable a range of cellular targets[15]. Rho 
family GTPases control the assembly of both cell- 
matrix and cell-cell adhesion complexes. IL-1 receptor 
signaling complex contained these G proteins and Rho 
GTPase is an essential unit for activation of IL-1 
inflammatory pathway. C3 transferase exoenzyme 
(Botulinum toxin) specifically inhibits Rho GTPase by 
ADP-ribosylation of amino acid ASN-41[16,17]. Based 
on previously mentioned evidence we suggest, intraarti 
cular injection of the botulinum toxin may be a useful 
therapy in osteoarthritis. 
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