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Analysis on the spatiotemporal regulation of osteoclasts maturation via the
osteocytic apoptosis
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Using the established culturing system of primary osteocytes in collagen
hydrogel, we analyzed on the regulatory mechanism of RANKL expression in apoptotic osteocytes
induced by mechanical loading. As mimicking micro-cracks, hydrogels were cut by scalpel and
osteocytes were collected in time- and distance-dependent manner. As a result, apoptosis was
occurred and the elevation of RANKL expression was observed in osteocytes, especially located near
the cutting section, as observed in mice in vivo model. These effects were suppressed in the
presence of pan-caspase inhibitor. Furthermore, disturbing direct cell to cell communications using

the porous membrane also showed the similar effect. These results indicated that any signals were
transferred to neighboring cells from the apoptotic osteocytes through the direct cell to cell
contact, and it would contribute to the efficient osteoclasts activation.
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