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Osteocytes in the skeletal response to weightlessness

Kyoji Ikeda, Sawako Tatsumi, Kiyoaki Ishii, Toshihiro Kobayashi,
Sunao Takeshita

Department of Bone and Joint Disease, Research Institute,

National Center for Geriatrics and Gerontology (NCGG),

Obu, Aichi 474-8522, Japan

E-Mail: kikeda@hnils.go.jp

Norio Amizuka, Mingqi Li

Center for Transdisciplinary Research, Niigata University,

Niigata 951-8514, Japan

Kenji Kohno

Laboratory of Molecular and Cell Genetics, Division of Cell Biology,
Nara Institute of Science and Technology (NAIST),

Nara 630-0192, Japan

Masako Ito

Department of Radiology, Nagasaki University School of Medicine,
Nagasaki 852-8501, Japan

Abstract: Bone metabolism is performed by bone-degrading osteoclasts and
bone-building osteoblasts on bone surface. The osteocyte is a third cell type in bone
that is derived from osteoblast lineage cells and embedded in the mineralized matrix.
In order to delineate the in vivo function of the osteocyte, we have developed a
transgenic mouse model that enables targeted ablation of osteocytes following a single
injection of diphtheria toxin. Under normal loading condition, ablation of osteocytes
caused aberrant activation of osteoclastic bone resorption with elevated expression of
RANKL. In contrast, during unloading by tail suspension, the osteocyte-depleted
mice were protected from disuse-induced bone atrophy. These data suggest that
osteocytes play a pivotal role in sensing and/or transducing mechanical signals to
adapt the structure and function of bone according to changing mechanical
environments.
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