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Role of hypoxia-sensitive neurons in promoting the exercise effects on bone with
metabolic bone disorders
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Mechanical stimulation such as exercise is effective in maintainin? bone
mass, but its effect is diminished in bone tissue with metabolic abnormalities and/or in old age. To
overcome this dilemma, we examined the osteogenic effects of low-intensity exercise under a hypoxic
environment and investigated the role of hypoxia-sensitive neurons innervating bone tissue to
maintain bone mass in diabetic aged rats. Low-intensity exercise (swimming) interventions under
hypoxic conditions resulted in higher bone mass in the diabetic tibia than that under normoxic
conditions. Second, pharmacological inhibition of hypoxia-sensitive neurons caused significant bone
loss. Our results suggest that an external environment during exercise (hypoxic environment) that
activates the neurons innervating bone tissue, even with low-intensity exercise stimulation, may
enhance the effect of exercise on the maintenance of bone mass in metabolic abnormalities.
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