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Players 

• Wnt pathway 
– Dickkopf-related protein 1 (Dkk-1) 

 

• RANK 

• RANKL 

• Osteoprotogerin (OPG) 

Osteoclasts 
(OCL) 

Osteoblasts 
(OBL) 



RANK-RANKL-OPG System 

 

Osteoclasts (OCL) are multinucleated cells formed by fusion of 
mononuclear precursors in the monocyte/macrophage lineage 

Osteoclastogenesis is directed by Osteoblasts (OBL) & bone 
stromal cells & cytokine milieu 
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Nat. Rev.Reum, Sept. 2011 



Inflammation and bone destruction 

TNF-a –  a central player 

Stimulates Dkk-1 

OBL 

Inhibits differentiation 

Induces apoptosis 

 

 expression of RANKL 

Stromal cells 

T lymphocytes 

B lymphocytes 

endothelial cells 

 RANK 

  M-CSF production 

stromal cells 

 OCL precursor population 

May mobilize osteoclast 
precursors from the bone 
marrow 

 Osteoblastogenesis  Osteoclastogenesis 

Walsh et al. Immun Rev, 2005 



Inflammation and bone destruction 

Uncoupling inflammation from bone resorption 

 

 

 

Thus: TNF and other 
inflammatory cytokines 
enhance bone erosion but 
can’t lead alone to bone 
erosions  

 



Inflammation and bone destruction 

Promote bone loss 

Inhibit bone loss 
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