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Study on structural changes of tibial articular
cartilage with growth in rats

KUSAKA, Shota
KANO, Tsuyoshi
OHSAKO, Masafumi

Summary

Purpose of this study was to investigate structural and functional meanings of uncalcified
and calcified layers of tibial articular cartilages in rats by observing them histologically.
Male rats (wistar strain, 3,59 and 13-week-old) were used as materials, and tibias were
extracted from them. Various specimens were made using those samples, and were observed
morphologically.

The articular cartilage was thick in an immature stage, but was going to be thinner
because of both increase in matrix fibers and acquiring resistance to external force after
that. Cell numbers of an intermediate layer decreased in every portion with growth.
Reactions to type I collagen antibody were observed in the articular cartilage of from 9 to
13 weeks old. Reactions to type X collagen antibody were recognized at hypertrophic cell
layer from 3 to 5 weeks old, but weren't observed from 9 to 13 weeks old.

It was thought that a decrease in a density and miniaturization of chondrocytes meant a
relative increase in an intercellular matrix and this was derived from increase in the matrix
fibers and proteoglycans. It was supposed that an appearance of type I collagen fibers that
were contained in bone matrix at late growing period gave an enhancing of resistance to a
mechanical stress.

Then, it was suggested that the articular cartilages in growing period raised their

structural intensity by changing in structures of the intercellular matrixes.

Keywords: Growth, Articular cartilage, Histological structure
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