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The role of oxidative stress in the maintenance of bone metabolism
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Osteocytes play a crucial role in maintaining the quality of and healing damage
to bone tissue. However, the pathological effects of mitochondrial redox imbalances on osteocytes and
bone metabolism have not been fully elucidated. We generated mice lacking mitochondrial superoxide
dismutase 2 (Sod2) in osteocytes. Sod2 depletion in the osteocytes positively enhanced the production of
cellular superoxide in vivo. Sod2-deficient femurs showed remarkable bone loss in an age-dependent
manner. Sod2 deficiency significantly suppressed bone formation and increased bone resorption concomitant
with the upregulation of sclerostin and receptor activator of NF-k B ligand (RANKL). These findings
demonstrate that the mitochondrial superoxide induced in osteocytes by Sod2 ablation causes age-related
bone loss due to the impairment of canalicular networks and bone metabolism via the deregulation of the
sclerostin and RANKL expression.
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