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The histological effect of immobilization and unloading/
reloading on articular cartilage of rat knee joint
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Ippei Kitade®, Yuji Tori?, Shigefumi Kimura®, Masahiro Hoso® '

Abstract

Purpose: Joint movement and loading are thought to maintain articular cartilage. In
this study, we performed histological examination of the effects of immobilization and
unloading/reloading on articular cartilage in the rat knee joint.

Materials and Methods: Twenty-five adult, 9-week-old, male rats were used in this
study. The animals were randomly divided into five groups of equal size: two-week
caged control (2C), 4-week caged control (4C), 2-week hind limb suspension with cast
immobilization (21S), 4-week hind limb suspension with cast immobilization (41S), and
2-week hind limb suspension with cast immobilization and 2-week reloading with cast
immobilization (2IS+IL). Rats in the experimental groups had one knee joint immobilized
for 2 or 4 weeks in maximum flexion with a plaster cast of our own making and
aluminum wire netting. After the end of each experimental period, tissue specimens of the
knee joint were prepared for observation in the sagittal plane and examined under a light
microscope with hematoxylin-eosin staining.

Results: In the control groups (2C or 4C), the surface of the articular cartilage was
smooth and continuous. On the other hand, the surface of the femoral articular cartilage
was irregular in the experimental groups. The pathological changes in the cartilage surfaces
showed greater progression in the 4IS group than that the 2IS group. We observed
adhesions between the cartilage surface layer and synovial membrane in some specimens
in the 4IS group. The pathological changes in the cartilage surfaces were less severe in
the 2IS+IL group than the 2IS group.

Conclusion: Immobilization and unloading caused irregularity of the femoral articular
cartilage surface as well as adhesions between the cartilage surface layer and synovial
membrane in some specimens. Reloading may be related to cartilage repair.



