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Mechanism for suppression of osteoclastic bone resorption by mechanical stress
in bone
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Disuse osteoporosis is a disease with bone loss due to skeletal unloading or
systemic immobilization. It has been reported that the bone loss is induced by an enhanced bone
resorption by bone-resorbing osteoclasts, which is triggered by osteoclast differentiation factor
RANKL production in osteocytes, mechano-sensing cells In bone. Previously we found that mechanical
reloading to the disuse osteoporosis model mice suppressed osteoclastic bone resorption
independently of RANKL production in osteocytes, suggesting unknown regulatory mechanism(s) of
osteoclasts by the mechanical loading of the bone. Therefore, we explored this mechanism at cellular
and molecular levels, and revealed that fluid shear stress (FSS) of interstitial fluid in the bone
induces apoptosis and also identified a key molecule of FSS-mediated apoptosis of osteoclasts.
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