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Abstract 

Introduction: The purpose of this study was to investigate whether intra-articular injection of synovium-derived mesenchymal 

stem cells (SD MSCs) with low molecular weight hyaluronic acid (HA) could promote regeneration of massive cartilage in 

rabbits. 

Material and methods: The SD MSCs were harvested from the knees of 10 Flemish giant rabbits, expanded in culture, and 

characterized. A reproducible 4-mm cylindrical defect was created in the intercondylar groove area using a kit for the mosaic 

chondroplasty of femoral condyle COR (De Puy, Mitek). The defect was made within the cartilage layer without destruction of 

subchondral bone. Two weeks after the cartilage defect, SD MSCs (2 × 106 cell/0.15 ml) were suspended in 0.5% low molecular 

weight HA (0.15 ml) and injected into the left knee, and HA solution (0.30 ml) alone was placed into the right knee. Cartilage 

regeneration in the experimental and control groups were evaluated by macroscopically and histologically at 10, 30, and 60 days. 

Results: On day 10, after intra-articular injection of SD MSCs, we observed an early process of cartilage regeneration in the 

defect area. Histological studies revealed that cartilage defect was covered by a thin layer of spindle-shaped undifferentiated cells 

and proliferated chodroblasts. In contrast, an injection of HA did not induce reparation of cartilage in the defect area. At 30 days, 

macroscopic observation showed that the size of cartilage defect after SD MSC injection was significantly smaller than after HA 

injection. Histological score was also better in the MSC- treated intercondylar defect. At 60 days after MSC treatment, cartilage 

defect was nearly nonexistent and looked similar to an intact cartilage. 

Conclusion: Thus, intra-articular injection of SD MSCs can adhere to the defect in the intercondylar area, and promote cartilage 

regeneration in rabbits. 
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