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Abstract: The last decade has provided a virtual explosion of data on the molecular biology and function of osteocytes. Far from
being the "passive placeholder in bone”, this cell has been found to have numerous functions. Immured within the lacunar-canalicular
system, Osteocyte can sense mechanical loads, transform them into biological signals, and orchestrate bone remodeling through
regulation of both osteoclast and osteoblast activity. The osteocyte also acts as an endocrine cell. It not only targets cells on the bone
surface but also targets distant organs, such as kidney, parathyroid, and other tissues. This cell plays a role in both phosphate
metabolism and calcium availability. Moreover, compared with the osteoblast and the osteoclast, the osteocyte is much longerdived
cell. Emerging evidence indicates that signals arising from apoptotic and old/or dysfunctional osteocytes are seminal culprits in the
pathogenesis of bone diseases. Therefore, with a better understanding of the role and actions of osteocytes, we have a chance to get
the new therapeutic targets for the treatment of bone diseases. The review briefly demonstrates some new information of osteocyte in
fields of mechanosensing, bone remolding, endocrine regulation, and cell viability.
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Fig.1 Bone cells to the extracellular matrix issue dendritic synapse
A under transmission electron microscope, a bone cell sends synapse (P) contained in the canaliculi ( Can) in the
cytoplasm ( Cyt) around the nucleus (N) in peripheral. The mutual connection between the canaliculi drives all bone cells
to form a network system; B: bone canaliculus is enlarged under the electron microscope. The bone cell synapse in bone
canaliculus through ( P) is across the extracellular space ( pericellularspace, PS) of the anchor structure ( tethering
elements, TE) and is fixed on the bone canaliculus (CW) on the wall.

From: William R. Thompson, Clinton T. Rubin, Janet Rubin. Mechanical regulation of signaling pathways in bone.

Gene, 2012, 503:179493.
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