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Structural changes in bone matrix and periosteum of
rat’s tibiae accompanied with
decrease in mechanical stress

KANO, Tsuyoshi
KUSAKA, Shota
OHSAKO, Masafumi

Summary

This study aimed to investigate structural changes in a bone matrix and periosteum at
the proximal and central portions of tibial diaphyses, accompanied with decrease in a
mechanical stress by tail-suspension in rats of late growing period.

Twenty four male rats (wistar strain seven-week-old) were used as materials, and they
were divided into two groups (tail-suspended group: TS and control group: CO). Tails were
suspended from roofs of cages in TS for two weeks. Tibias were extracted from both
groups after the experimental period, and they were immersed in fization fluids. Those
samples were analyzed histologically and bone morphometrically.

The bone matrixes of the proximal portion in TS showed metachromasy strongly by
toluidine blue staining method and blood vessel cavities were wide, compared to CO. The
bone matrixes near osteocytic lacunas showed maetachromasy and the matrixes near an
endosteum of the posterior face of the cortical bone were stained in dark blue by toluidine
blue dye, at the central portion in TS. Little difference in thickness of the periosteum was
found between CO and TS, but that of proximal portion was thicker than the central
portion. A stain ability of the periosteum was lower than CO, at the proximal portion in TS.
It was thought that a decline of the stainability meant a decrease in density of fiber
component of the periosteum.

From these facts, it was suggested that a decline of the mechanical stress caused

ahypoplasia of bone and lower of strength of the periosteum.

Keywords: Bone structure, Periosteum, Tail-suspension
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