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Introduction 

steoarthritis (O.A), also known as ‘osteoarthrosis’ is the 

most prevalent complex, degenerative chronic disease. It 

is a disorder of the hyaline joints characterized by wear, 

softening and thinning of the articular cartilage and diminished 

compliance of the sub-chondral bone (Bijlsma et al., 2011). 

These pathological changes progressively lead to severe 

limitation of physical activity and great impairment of quality of 

life, which can ultimately lead to articular prosthetic substitution 

(Loeser, 2010).  

O.A affects nearly half the elderly population worldwide. 

The patterns of O.A incidence and prevalence shows that it occurs 

in the hip, knee, foot, hand, wrist and spine and is rarely to occur 

in the ankle, elbow and shoulder (Lories and Luyten, 2011).  

Many different factors contribute to the onset and 

progression of OA, these include genetics, age, sex, obesity and 

joint instability. 

For the purpose of this thesis, these factors will be 

mentioned in brief, we will focus on the molecular pathways 

involved in cartilage and bone changes in OA. In particular, major 

factors involved such as bone morphogenetic proteins, will be 

discussed in details. 

O 
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Multiple genetic factors can contribute to the incidence and 

severity of O.A and these may differ according to specific joint 

(hand, hip, knee, or spine), sex, and race. Generalized nodal O.A 

was twice as likely to occur in first degree relatives. Also, there is a 

significantly higher concordance for O.A between monozygotic 

twins than between dizygotic twins, and that the hereditable 

component of O.A may be in the order of 50% to 65% (Valdes et 

al., 2008). 

Several candidate genes encoding proteins of the 

extracellular matrix of the articular cartilage have been associated 

with early onset O.A. In addition to point mutations in type II 

collagen, inherited forms of O.A may be caused by mutations in 

several other genes that are expressed in cartilage, including those 

encoding types IV, V, and VI collagens, as well as cartilage 

oligomeric matrix protein (COMP). Other non structural proteins 

such as the secreted frizzled related protein 3 and von Willebrand 

factor genes have also been identified (Miyamoto et al., 2008).  

Although older age is the greatest risk factor for O.A, O.A is 

not an inevitable consequence of growing old (Shane Anderson 

and Loeser, 2010). The mechanisms for the link between aging 

and O.A are incompletely understood. Cell stress and oxidative 

damage contribute to chronic inflammation that promotes age 

related diseases. This, results in senescence associated secretory 

phenotype, which has many of the characteristics of an 

osteoarthritic chondrocyte in terms of the cytokines, chemokines, 

and proteases produced (Loeser, 2011). 
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There is a marked increase in prevalence among women 

after the age of 40 years and the cause of this increase has been 

ascribed to estrogen insufficiency. Articular chondrocytes possess 

functional estrogen receptors, and there is evidence that estrogen 

can upregulate proteoglycan synthesis. In support of a role for 

estrogens in O.A, there are human studies indicating that estrogen 

replacement therapy reduces the incidence of O.A (Sniekers et al., 

2008). 

Obesity is another important risk factor for O.A. An increase 

in mechanical forces across weight-bearing joints is probably the 

primary factor leading to joint degeneration. The majority of obese 

patients exhibit varus knee deformities, which result in increased 

joint reactive forces in the medial compartment of the knee, thereby 

accelerating the degenerative process (Anderson and Felson, 

1988). 

Emerging data implicate a crucial role for adipocytes in 

regulation of cells present in bone, cartilage, and other tissues of the 

joint. Protein such as leptin may have important involvement in the 

onset and progression of O.A. In addition, adipocyte derived 

factors such as interleukin (IL)-6 and C reactive protein (CRP) 

appear to be procatabolic for chondrocytes (Dumond et al., 2003). 

Whether joint malalignment leads to the development of 

O.A is a matter of debate. However, the evidence does indicate that 

varus or valgus deformities are associated with risk for progression 

of knee O.A (Sharma, 2006). As regards their mechanisms, altered 

joint geometry may interfere with nutrition of the cartilage, or it 
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may alter load distribution, either of which may result in altered 

biochemical composition of the cartilage (Hunter et al., 2007). 

 The first consideration with respect to exercise is whether 

wear and tear resulting from repetitive use of articular cartilage 

leads to progressive O.A. However, exercise in the absence of 

injury, has not been found to increase one's risk of developing 

O.A, on the contrary it helps O.A of the knee by strengthening 

the muscles surrounding the joint providing better support and 

also act as shock absorbers (Bosomworth, 2009).  

In contrast with degradation occurring in O.A, a remodelling 

process is initiated as a response to injury, resulting in osteophytes 

at the joint margins. The bone morphogentic proteins (BMPs) are 

involved in protection against cartilage destruction and in new bone 

and cartilage formation. They stimulate production of extracellular 

matrix (ECM) components by chondrocytes and have the ability to 

counteract catabolic cytokines like interleukin 1 (IL-1) (Matsubara 

et al., 2008). 

The bone morphogentic proteins are subset of the (TGF- ß) 

superfamily. Although other growth factors such as fibroblast 

growth factor (FGF) and platelet-derived growth factor (PDGF) 

can be found in bone and have various effects on bone and 

cartilage cells in vitro, only BMPs have been demonstrated to 

induce either cartilage or bone formation in vivo (Issa et al.,2006). 

http://www.everydayhealth.com/arthritis/quiz-osteoarthritis-knees/questions.aspx
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Bone morphogentic proteins are produced by mesenchymal 

cells, osteoblasts and chondrocytes. Different BMPs as-2,-4and-7 

function independently or in collaboration with each other, as well 

as with other members of the TGFβ superfamily, to trigger a 

cascade of events that promote the formation of cartilage and bone. 

Cellular processes stimulated include chemotaxis, mesenchymal 

cell proliferation and differentiation, angiogenesis and synthesis of 

extracellular matrix (Reddi et al., 2001).  

It has been proposed that BMP-2 may be one of the most 

potent inducers of mesenchymal cell differentiation to osteoblasts, 

while the remaining BMPs promote the maturation of committed 

osteoblasts (Cheng et al., 2003). Moreover, BMP-2 controls the 

expression of several other BMPs and when its activity is blocked, 

marrow stromal stem cells fail to differentiate into osteoblasts 

(Edgar et al., 2007). 

Although BMP-2 is able to induce cartilage formation, it 

was found that its expression in healthy cartilage was low but that 

its expression was elevated in areas surrounding cartilage lesions 

and in OA cartilage. This could indicate that BMP-2 is upregulated 

as a reparative response but could also indicate that BMP-2 is 

merely upregulated as a pathological side effect, thereby further 

stimulating injury (Dell’Accio., 2006). 

 


