GENE THERAPY IN ARTICULAR CARTILAGE REPAIR
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Articular cartilage defects are very frequent, especially among active young adults and the working population. Such defects do not heal and, with time, often lead to premature osteoarthritis, consequently decreasing quality of life for the patient and adding substantially to health care costs. Bone marrow presents an attractive option for the treatment of these defects as it is readily accessible, it contains mesenchymal progenitor cells which can undergo chondrogenic differentiation and, once coagulated, it provides a natural scaffold that contains the cells within the defect. This study was performed to test whether an abbreviated ex vivo protocol utilizing vector-laden, coagulated bone marrow aspirates for gene delivery to cartilage defects may be feasible for clinical application. Ovine autologous bone marrow was transduced with adenoviral vectors containing cDNA for GFP or TGF-β1. The marrow was allowed to clot forming a gene plug and implanted into partial-thickness defects created on the medial femoral condyle. At 6 months the quality of articular cartilage repair was evaluated using histological and biochemical parameters. Assessment of repair showed that the groups treated with constructs transplantation contained more cartilage-like tissue than untreated controls. Improved cartilage repair was observed in groups treated with unmodified bone marrow plugs and Ad.TGF-β1 transduced plugs, but the repaired tissue from TGF-treated defects showed significantly higher amounts of collagen II (p<0.001).  The results confirmed that the proposed method is fairly straightforward technique for application in clinical settings. Genetically-modified bone marrow clots are sufficient to facilitate articular cartilage repair of partial thickness defects in vivo. Further studies should focus on selection of transgene combinations that promote more natural healing.
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