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Molecular mechanism of osteoarthritis by mechanical stimulation via extracellular
ATP
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The signaling pathways which promote the degradation of articular cartilage in
osteoarthritis have not yet been elucidated. In this work, we demonstrate that surgically induced joint
destabilization or administration of Fluid Flow Shear Stress (FFSS) induces the generation of Reactive
Oxygen Species (ROS) in articular chondrocytes via signaling by the extracellular ATP receptor, P2X7. We
have found that joint destabilization surgery activates P2X7 signaling in articular cartilage and
consequently induces both NADPH oxidase (NOX) complex-dependent elevation of ROS, which promote the
activation of both ERK and p38 MAPK. The consequent phosphorylation of Jun by these kinases activates the
expression of the metalloproteinase, MMP13, which in turn promotes cartilage degradation.Our findings
highlight the importance of extracellular ATP/P2X7 signaling in the induction of ROS-dependent MMP13
expression in the murine surgical model for osteoarthritis.
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a) PGE2 ATP Mmp13 mRNA
SFZ, Superficial zone chondrocyte; MZ, middle zone chondrocyte.
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