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Plateau Chondrocytes in Knee Osteoarthritis
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Abstract; Objective To investigate the difference of matrix stiffness in different regions of tibial plateau in
osteoarthritis (OA) and its effects on morphology of the cartilage and mitochondria. Methods The tibial plateau
cartilage specimens of OA were obtained for nanoindentation test, transmission electron microscopy and
histological analysis. The stiffness of cartilage matrix in different regions of OA tibial plateau was detected by
nano-indentation. The morphology of cartilage mitochondria in different regions was observed by transmission
electron microscopy, and the changes of mitochondrial plane area, shape and ridge volume density were
quantitatively analyzed. Cartilage injury in different regions of OA tibial plateau was observed by histological
staining. Results The cartilage of OA tibial plateau showed regional heterogeneity, and the cartilage and
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mitochondria on medial side of varus knee OA were more severe, and the matrix stiffness was higher. The OA

scores were positively correlated with matrix stiffness. There was also a significant correlation between OA scores

and mitochondrial morphology: the higher OA scores, the larger and rounder mitochondrial plane area, and the

lower cristae volume density. Conclusions

The differences of tibial plateau revealed the correlation between

cartilage matrix stiffness, OA scores and mitochondrial morphological parameters. The increased cartilage matrix

stiffness may be the main cause of chondrocyte mitochondrial injury, and further aggravate the progression of OA.

Key words: osteoarthritis; chondrocytes; mitochondria; matrix stiffness; mechanotransduction
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