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Pathological role of mitochondrial oxidative stress in cartilage degeneration
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We herein demonstrate that mechanical loading promoted mitochondrial
superoxide generation and selective Sod2 downregulation in chondrocytes in vivo and that
mitochondrial superoxide inducer also downregulated Sod2 expression in chondrocytes in vitro. A
genetically manipulated model revealed that Sod2 deficiency in chondrocytes also resulted in
mitochondrial superoxide overproduction and dysfunction, thus leading to cartilage degeneration.
Intra-articular injection of a permeable antioxidant effectively suppressed the mechanical
loading-induced mitochondrial superoxide generation and cartilage degeneration in mice. Our findings

demonstrate that mitochondrial superoxide plays a pivotal role in the development and progression
of osteoarthritis, and the mitochondrial superoxide balance may therefore be a promising target for
the treatment of cartilage degeneration.
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