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Background: Primitive cardiac cells have been described. Here we provide characterization of cardiac stem or progenitor cells (CPCs). Furthermore, the differentiation capacity of CPCs in vitro and the effects of growth factors on differentiation were assessed. Methods: Human foetal hearts and biopsies from patients undergoing CABG were used as the source. Sca-1+ cells were purified from small cell population (diameter < 70 um) of enzymatically disaggregated hearts. To induce differentiation, the isolated cells were cultured in different cardiogenic media without or with addition of TGFbeta or BMP and differentiation towards cardiac muscle-like cells was determined by expression of cardiomyocyte-specific markers at 2-4 weeks after induction, by RT-PCR and immunofluorescent staining against cardiac markers like troponin I, tropomyosin, and sarcomeric alfa-actinin. Results: Progenitor stem cells from both foetal and adult hearts, express several stem cell markers (CD34-, CD45-, Sca-1+, CD105+, CD117lo and Isl-1+). They also express the early cardiac transcription factors Gata-4 and Nkx2.5. Treatment with 5-Azacytidine for 4 weeks resulted in differentiation of CPCs into spontaneously beating cells showing cross striations  and expression of alpha-actinin and troponin-I. Two weeks after treatment, MEF2c was up-  while Isl-1 was downregulated. Since 5-azacytidine has not a defined profile of differentiation, also effects of TGFbeta and/or BMP on the growth and differentiation was analyzed. Id1 is found to be upregulated after BMP treatment. Conclusion: The human hearts harbour populations of CPCs. These cells are capable of differentiating towards a cardiomyocyte phenotype in vitro, and may be able to regenerate damaged hearts. 

