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ABSTRACT

Potential embryonic stem cell therapy of heart failure
Myocardial regeneration with stem or stem cell-derived myogenic cells is expected to relieve
heart failure following ischemic heart disease. Clinically-oriented considerations have led to focus
primarily on autologous stem cells, i.e., skeletal myoblasts and bone marrow-derived cells.
However, these cells do not convert into new cardiomyocytes that could contribute to
synchronously increase contractile function. This highlights the potential therapeutic utility of
embryonic stem cells (ESC) which feature a high plasticity and an alleged immune privilege when
transplanted in a cardiac environment. I will show that xenografting of -Gal and EYFPβBMP2treated murine ESC genetically modified to express both -actin in infarcted sheepαunder
transcriptional control of Nkx2.5 and myocardium is tolerated even in the absence of
immunosuppression of the host. -Gal and EYFP expressing ES cell-derived cardiomyocytes
integrated the scarβ area and express Cx43. FISH experiments using a sheep specific probe
excluded fusion of murine ES cells with endogenous myocardial cells. Colonisation of the scar
area by ESC-derived mature cardiomyocytes is accompanied by functional benefit of the failing
myocardium.
Human ES cells can also be committed to a cardiac lineage using BMP2. These cells engrafted
into rat infracted myocardium spontaneously differentiate into cardiomyocytes. These results
obtained both in small and in a clinically relevant large animal models of heart failure open a
potential path for the therapeutic use of ESC.
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