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INDUCED PLURIPOTENT STEM CELLS REGENERATE INFARCTED HEART
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Cardiac regeneration published thus far is from induced pluripotent stem (iPS) cells produced from mice and human fibroblasts.  However, there is no report on the induction of iPS cells from rat ventricular specific cell types. Therefore, whether transduced H9c2 cells, originally isolated from rat embryonic cardiac ventricular tissue, will be able to create iPS cells and have the prospective to repair and regenerate infarcted myocardium, remains completely indefinable We transduced H9c2 cells with four stemness factors; Oct3/4, Sox2, Klf4, and c-Myc, and successfully reprogrammed them into iPS cells. These iPS cells were able to differentiate into beating cardiac myocytes and stained for sarcomeric α-actin and myosin heavy chain proteins, confirming cardiac myocytes. iPS cells following transplantation in the infarcted myocardium, there were positive staining with cardiac specific markers and formation of gap junction proteins were evident at two-week post-MI, suggesting newly differentiated cardiac myocytes were formed and integrated into the native myocardium. Furthermore, transplanted iPS cells significantly (p<0.05) inhibited cardiac apoptosis and fibrosis and improved heart function compared with respective control groups. Next, our iPS cell derived cardiac myocyte differentiation in vitro and in vivo was comparable to positive control, embryonic stem cells derived cardiac myocytes. 
In conclusion, we report for the first time that we have cardiac iPS cells, which contain the capability to differentiate into cardiac myocytes in the cell culture system and repair and regenerate infarcted myocardium along with improved heart function.

