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Effects of mechanical loading on bone formation and bone resorption
Hiroyuki TAMAKI *

Summary

Bone mass is controlled by the balance between bone formation and bone resorption.
In bone remodeling process, bone metabolism is achieved by the co-ordinated actions of
osteoclasts, osteoblasts, osteocytes within the bone matrix and lining cells that cover the
surface of bone. Remodeling starts with signals that initiate osteoclast formation followed
by osteoclastic bone resorption, and then bone matrix formation mediated by osteoblasts,
followed by mineralization of the matrix. Appropriate exercise training results in adaptive
changes in bone that improves bone strength and inhibits bone loss. Constant mechanical
stress is essential for the maintenance of bone mass and strength, which is achieved
through the cooperative functions of osteoblasts and osteoclasts. Mechanical stress can
promote osteoblast differentiation and osteoblastic bone formation. Mechanical stress also
suppresses osteoclast differentiation and inhibits bone resorption. The effects of
mechanical loading, however, would be dependent on the magnitude, duration, and rate of
the applied load. This review summarizes the published data on the effects of mechanical
stress on bone formation and resorption.
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Fig. 1 Schematic representation of osteoblast and osteoclast differentiation
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