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Study on different mechanical stimulations for osteogenesis /I Qiao-dan and HE Cheng-qi. Department of Rehabilitation
Medicine ,West China Hospital , Sichuan University , Chengdu 610041, Sichuan , China
ABSTRACT Mechanical stress plays a vital role in modulating bone growth and remodeling as well as in the repair process
after traumatic bone injuries. Mechanical stimulations regulate cell metabolism and gene expression via several signaling path-
ways,such as matrix-integrin-cytoskeleton system, mechanosensitive ion channels,G protein-coupled receptor kinase system
and so on. Compressive strain, tensile strain and fluid shear stress are the most fundamental and significant mechanical forces.
Recently, a growing number of studies demonstrated the positive effects of these three types of mechanical stress on osteogene-
sis, including the promotion of osteoblast proliferation and matrix production, modulation on osteoclast apoptosis and stimula-
tion on osteogenic differentiation of mesenchymal stem cells,which in turn affect bone remodeling process. However, the pre-
cise mechanotransduction principle is still unknown. The mechanisms, effect patterns, and parameters of stress for osteogenesis
have not been determined yet. This review is aimed at summarizing the most advanced investigations of these different mechan-
ical stimulations on bone formation, which will lay the foundation for exploring the exact mechanisms and effects of mechanical
stress on bone metabolism and bone remodeling.
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