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Adipose-derived Mesenchymal Stem Cells Demonstrate Enhanced Tenogenic Differentiation Compared to Bone Marrow-Derived Stem Cells Isolated from Sprague-Dawley Rats
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Abstract
Achilles tendon injuries are prevalent musculoskeletal disorders that cause significant pain and functional impairment. Tendon repair remains challenging, often leading to inconsistent and poor healing outcomes. Stem cell-based therapies have emerged as a promising regenerative approach, offering significant improvements in tendon repair compared to cell-free treatments. This study compares the tenogenic differentiation potential between adipose-derived mesenchymal stem cells (AD-MSCs) and bone marrow-derived mesenchymal stem cells (BM-MSCs), both isolated from SD rats. The cells were cultured in a tenogenic induction medium, and tenogenic differentiation was assessed via immunofluorescence staining for key markers, including the transcription factor Scleraxis (SCX) and collagen type I (COL1), the primary structural protein responsible for tendon tensile strength. In addition, the gene expression levels of SCX, COL1, collagen type III (COL3), tenomodulin (TNMD), and tenascin-C (TN-C) were analyzed using quantitative real-time PCR. The results demonstrated that differentiated AD-MSCs exhibited a significant increase in SCX (p < 0.001) and COL1 (p < 0.0001) expression compared to undifferentiated cells, whereas BM-MSCs showed no significant changes. AD-MSCs also showed substantial upregulation of SCX (p < 0.0001), TNMD (p < 0.01), and TN-C (p < 0.01), while COL1 and COL3 increased without statistical significance. These overall findings confirm the superior tenogenic differentiation potential of AD-MSCs compared to BM-MSCs. In conclusion, AD-MSCs-based regenerative therapy could offer a more effective approach to tendon repair than BM-MSCs. * The abstract must be written in English and limited to 250 words.
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