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WFFERC R OMEEE (JE30) : The effects of magnesium as a biological trace metal on the
preferential orientation of bone apatite were elucidated using 7n vivo (animal model)
and 7n vitro (apatite synthesis) systems. Degree of the preferential apatite c-axis
orientation along the long axis in a rat long bone significantly changed along with the
administration of a magnesium—deficient diet. In the 7n vitro apatite synthesis through
a wet process, the degree of the preferential apatite orientation varied as a function
of the magnesium ion/calcium ion ratio (Mg*/Ca®') despite the collagen alignment used
as a template for the apatite formation was constant. The orientation degree peaked at
the specific Mg*/Ca®'; the peak value was comparable to that in the rat femur. The results
indicate that the biological trace metals affect the degree of epitaxy between collagen
and apatite c-axis, and finally control the apatite orientation which predominate the
bone mechanical functions. The potential of the biological trace metals on the control
of the apatite orientation and the resultant mechanical functions was demonstrated.
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