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Illustration of some TNF-α-mediated biological processes 
of bone. BMP-2: bone morphogenetic proteins, NF-κB:  nuclear factor- 
kB, MAPK: mitogen-activated protein kinases, OPG: osteoprotegerin, 
RANK: receptor activator of NF-kappa B, RANKL: receptor activator of 
NF-kappa B ligand, Runx2; Runt-related transcription factor 2, TNF-α: 
tumor necrosis factor-alpha, Wnt: Wingless type

 

 

 



 

 

 

 

α

α

 

 

 

 

 



 

 

 

κ

β

κ

κ

Putative effects of PM phenolics on bone metabolism. 
ALP: alkaline phosphatase, COX-2: cyclooxygenase-2, IGF-1: insulin-
like growth factor-I, IL-1β:  interleukin-1β, IL-6: interleukin-6, 
iNOS: inducible nitric oxide synthase, OPG: osteoprotegerin, Osx: 
Ostrix, NF-κB: nuclear factor-kB, RNKL: receptor activator of NF-kappa 
B ligand, Runx2: Runt-related transcription factor 2, TNF-α: tumor 
necrosis factor-alpha, Wnt: Wingless type
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