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Introduction:  

Tissue engineering of cardiac tissue requires 

the concerted action of appropriate scaffolding 

biomaterials and functional cardiomyocytes 

together with a well-developed vascular 

network to ensure adequate oxygenation. In 

this study we describe the origin and 

characterization of a progenitor like cell that is 

present in cardiomyocyte cultures after 

isolation of the cardiomyocyte population of 

neonatal murine hearts.  

Materials and Methods:  

Cardiomyocytes (CM) were cultured from 

enzymatically digested neonatal murine hearts 

after depletion of the majority of fibroblasts by 

adherence to plastic. The cardiomyocyte 

enriched cell population was characterized by 

immunohistochemistry, FACS analysis and 

transmission electron microscopy (TEM). Cell 

proliferation was measured by quantitating 

BrdU incorporation. CD31+ cells were 

isolated/depleted by magnetic cell sorting 

(MACS).  

Results:  

Freshly isolated CM enriched cells contained 

90% cells positive for the cardiac markers  

 

troponin and α-actinin, and 10% cells positive 

for CD31, which is commonly expressed on 

endothelial cells. During culture of the CM-

enriched cells, cobblestone areas were 

observed. Due to high proliferative activity of 

the cobblestone forming cells, these 

cobblestone areas increased rapidly in size and 

number after 7 days of culture. Further 

characterization of these areas showed that 

they were positive for CD31, and partly 

positive for uptake of DiI acetylated LDL. 

This indicated an endothelial phenotype of the 

cobblestone forming cells. Remarkably, TEM 

of the cobblestone areas also showed the 

presence of progenitor like cells and immature 

cardiomyocytes. Depletion of CD31+ cells 

resulted in a strong decrease in the number of 

cobblestone areas after culture, which implies 

that the cobblestone areas originate from 

CD31+ cells or a CD31+ subpopulation.  

Discussion and Conclusions:  

Overall, these data show that the neonatal 

heart contains a CD31+ cobblestone forming 

cell that may have the capacity to differentiate 

into both endothelial cells and 

cardiomyocytes. Therefore, these cells may 

have clinical potential in cardiac regeneration.  

 


