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We investigated the cause of the increased fracture rate in diabetes patients
through analyses of bone metabolism and the properties of bone matrix protein by using goldfish scales as
a bone model of hyperglycemia that is induced by an alloxan injection. The results showed that the marker
enzyme activities in the scale osteoblasts and osteoclasts did not significantly differ between
hyperglycemic and euglycemic goldfish. This suggests that hyperglycemia has minimal effect on bone
metabolism. Moreover, we found that the formation of non-enzymatic cross-linked collagen, which has more
than 3 times the molecular weight of a single fiber, was significantly increased in the scale-bone matrix
of the hyperglycemic goldfish.

Our results suggest that the increased fracture rate in diabetes patients is mostly due to the loss of
flexibility of the collagen fibers, which is mediated by the excessive formation of non-enzymatic
cross-linked collagen in the bone matrix.
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