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Molecular biological innovation for preoperative diagnosis in implant treatment
by bone quality deterioration marker
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The objective of this study was to clarify the loss of bone toughening
mechanism with aging processes mainly associated with AGEs by means of multi-scale mechanical
testing, such as three-point bending and nanoindentation tests. A three-point bending test revealed
a greater reduction in femoral fracture resistance in methionine-rich diet rabbits despite the
higher maximum and breaking forces than those of normal diet rabbits. The strain-dependent
stiffening was likely associated with strain-energy transfer to the superior normal diet
cross-linked bone matrix network, while the reduction in the enzymatic crosslinking matrix in bone
samples from the methionine-rich diet rabbits likely diminished the intrinsic bone toughening
mechanism.
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