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Preliminary study of repairing defects of partial growth plates with allogeneic epiphy-
seal cartilage cultured in centrifuge tubes in rabbits

ZHOU Qiang, 11 Qi-hong, DAI Gang YANG Liu (Department of Orthopaedics, Southwest Hospital. Third Military M edical University, Chongqing 400038,
China)

Abstract. Objective To obsewve the reparation of defects of partial tibial growth plates in rabbits with allogeneic epiphyseal cartilage cultured
in centrifuge tubes. Methods Chondwcytes were isolaled by enzyme digestion of growth plates of rabbits. Cartilage was formed afier the pelleted
mass of 9X 10° chondweytes was cultivated in a plastic centrifuge tube. The allogeneic cattilage after the cultivation for three weeks was transplanted
into the area of defects of tibial growth plates. The gross anatomy, histological and roentgenographic changes of the engineered cartilage were investi-
gated. Results (D The periphery of epiphyseal cartilage formed in a centrifuge tube resembled the geminal layer of a growth plate and consisted of
several cellular layers, 6 ~ 8 layers of cells existed at the 3rd week after cultivation, and decreased with time. lts central part conssted of hyper-
trophic chondrocytes and increased with time . @ Revealed by the wentgenograms, vams and shortening deformation of the tibia in the experimental
group was significantly slighter than that in the control. At the 2nd week after operation, defects of growth plates were filled with a new cartilaginous
layer which was thicker than the nomal growth plate in experimental group the proximal and middle parts of which had disoiganized histological
stucture and the distal part had the same histological structure as growth plate . At the 4 th week the stiucture rebuilt very well in the defects of
growth plates, the geminal layer of that was still thicker than the nomal. A small gap existed between the rebuilding area and the whole, which was
filled with thin pericsteum-like tisse. In the control, bone bridge was widely formed in the defects. Conclusion The carttilage cultivated in a cen-
trifuge tube for three weeks is suitable for transplantation into the defect of the growth plate, and can be rebuilt into epiphyseal cartilage with good
growing function in the local physiological microcircunstance. It isfeasible to repair the defects of the growth plate with tissue engineering technique.
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Fig 3 Filling defects of the growth plate ( 1) in the experimental group (the bar is 0.5 cm) A: 2nd weeks; B: 4th week
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