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The Mechanical Stress-Responsible System in Skeletal Organs and
Molecular Genetics in Tissue Remodeling
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To study mechanism in Wolff's Law of functional adaptation in bone morphology, animal experiments using sintered
hydroxyapatite, titanium electrodes, and hydroxyapatite-collagen composite sintered in low temperature were carried out.
Through these experiments following results were obtained; Repeating mechanical stresses are converted into fluid-flow in
skeletal tissue in organisms, then fluid-flow induces streaming potential in hydroxyapatite skeleton. This streaming
potential evokes gene expression to induce bone morphogenetic proteins (BMP) in undifferentiated mesenchymal celis
around skeleton. In this way bone remodeling takes place by biomechanical stimuli. From this conclusions
morphology of vertebrates with hydroxyapatite skeletons can change their form by habitual usage of skeletons. This
means vertebral morphology is controlled by dual factors of the genetic code and physical stimuli which have been called

environmental causes.
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