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Role of innervation and mechanosensitive osteocyte network in the control of
bone remodeling
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Osteocytes are the most mechanosensitive cells in bone and form a dense
network throughout the entire bone material. Sensory nerves innervate bone tissue, and the nervous
system controls bone remodeling by regulating bone formation and resorption. We investigated the
role of innervation and osteocyte networks on the effects of mechanical stimulation on bone volume
and strength in young and aged rats. Selective sensory denervation and sciatic neurectomy-induced
decreases in bone volume and strength were reduced by mechanical stimulation in young rats. The
middle diaphysis of aged rats showed a lower osteocyte density and a higher empty lacuna ratio, and
there was a significant correlation between bone volume and osteocyte density. The results suggest
that the effects of mechanical stimulation on bone tissue are affected by aging, innervation, and
osteocyte density.
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