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Study on site differences in structures of
femoral bone matrix and periosteum in rats

NAKAI Shingo
TAKAHASHI, Masato
OHSAKO, Masafumi

SUMMARY

This study aimed to investigate characteristics of histological structures at middle and
distal portions of femur in rat, associated with data of bone strength test. Thirteen weeks
old male rats were used as materials. Their femurs were excised, and analyzed histologically.
Furthermore, some parameters were measured bone morphometrically.

Relative values of Strength and Deformation were calculated, because Strength and
Deformation were in relation to a cross—sectional area and a thickness of cortical bone,
respectively, but site differences were also found in those relative values. Low-differentiated
bones that were consisted of low—-dense matrix fibers occupied wide extent in the cortical
bone at both middle and distal portions of femurs. Higher Stiffness value was found at the
middle portion, because the low-differentiated bones calcified highly with the time elapse.
Circumferential lamellar bones were observed only in the endosteum side of the cortical
bone at the distal portion, but they were recognized not only in the endosteum side but also
to in the periosteum side, at the middle portion. The periosteum was thicker in the lateral
face of femur at the middle portion, and in the medial face at distal portion. Higher value of
Deformation and Strength was obtained at both middle and distal portion, when the bones
were fractured from medial direction in bone fracture test. It was thought that many fibers
of the periosteum were useful to protect against fracture, because those fibers were
embedded into the bone as sherpey'’s fibers at the site that thick periosteum existed.

It was suggested that the middle portion of rat’s femurs had higher bone strength than
the distal portion, due to highly calcification of the low-differentiated bone, formation of

lamellar bone and improvement of flexibility at the site that thick periosteum existed.

Keywords: bone morphometry, bone strength, histological structure
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