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The role of the sensory nervous system and osteocytes in the propagation of
mechanical stimulation in bone tissue
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The osteocyte network, which influences the sensitivity and responsiveness
to mechanical stimuli to bone, is an important structural factor in sensing mechanical stresses
caused by exercise and other stimuli, and in promoting bone formation. We investigated the
relationship between the sensory nerves in bone and osteocyte network, as well as bone mass and
structural changes in rat trabecular bone using micro-CT imaging, bone strength tests, and
microscopic observations. Pharmacologic sensory denervation negatively affected the osteocyte
network, bone volume, and microstructure in trabecular bone. Aging also resulted in decreased
osteocytes, higher stiffness, smaller bone strain, and lower bone volume in cortical bone. The

results suggest that sensory nerves may have a role in influencing the osteocyte network and
regulating bone tissue volume and structure.
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