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Autologous skeletal myoblasts sheet transplantation has the effect to secret cytokines that improve heart function, and is applied in clinical practice as a successful therapy for failing hearts. Osteopontin-derived seven-amino acid sequence (Ser-Val-Val-Tyr-Gly-Leu-Arg; SV peptide) induces angiogenesis. In this study, we hypothesized that the gene modified functional myoblast sheet could enhance therapeutic effect of sheet implantation and evaluated the long-term therapeutic effects of SV peptide-secreting myoblast sheets in an ischemic cardiomyopathy model rat. The ischemic cardiomyopathy model rats were divided into three groups: a WT-rSkMs group (transplanted with wild-type myoblast sheets), a SV-rSkMs (transplanted with SV peptide-secreting myoblast sheets); and a control group (ligation only). We evaluated cardiac function, histological changes, and smooth muscle actin (SMA) expression via transforming growth factor (TGF)-beta/Smad signaling. Cardiac function was significantly improved in the SV-rSkMs group. The systolic function in the SV-rSkMs group especially showed a significant improvement. Left ventricular remodeling was also significantly attenuated in the SV-rSkMs group. Furthermore, many clusters of SMA-positive myofibroblasts were widely observed in the infarcted areas of the SV-rSkMs group. In vitro, SMA expression was increased when the SV peptide was added to the isolated cardiac fibroblasts (CFs). The SV peptide showed a high affinity for TGF-beta receptor, and activated TGF-beta/Smad signaling on the CFs. SV peptide-secreting myoblast sheets transplantation provided continuous improvement of cardiac function and left ventricular remodeling. SV peptide induced myofibroblast differentiation of fibroblasts via TGF-beta/Smad signaling, and increased muscle-like cells in infarcted area. The accumulation of SMA-positive cells induced by SV peptide confers contractility to the stiff left ventricular wall. SV could possibly be used as a new peptide drug for myocardial regeneration medicine and be expected future usefulness for cardiac regeneration therapy without cell transplantation.

