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研究成果の概要（和文）：初代培養骨細胞のin vitro三次元培養系を用いて、骨細胞に物理的な負荷を与えた際
に認められるアポトーシス及びRANKLの発現量変動がどのように制御されているのか、解析を行った。三次元培
養した骨細胞に対し物理的なストレスを与えることで、マウスin vivoで認められるものと同様のアポトーシス
の誘導とRANKLの発現量上昇が再現された。Caspaseに対する阻害剤の存在下ではRANKLの誘導が抑制され、ま
た、細胞間の接触を物理的に抑制することでも同様の傾向が認められたことから、直接アポトーシスを起こした
骨細胞からの何らかの接触刺激が一連の現象を制御していることが想定された。

研究成果の概要（英文）：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.

研究分野：骨・軟骨代謝
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