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Can we revert the loss of cardiomyocytes in heart failure?

Despite revascularization and improved drug therapy, some patients with post myocardial infarction experience a critical 
loss of functional myocardium leading to remodeling and progression towards heart failure. As the heart is a terminally 

differentiated organ, renewal and replacement of dead myocardial cells occurs through the intrinsic regenerative potential 
situated in every organ. As recent research has revealed, the regenerative power of pluripotent stem cells is located throughout 
the body in small vessels, these cells are able to differentiate into all of the three germ layers. In addition, in every organ we find 
so-called progenitor cells, which in the heart also constitute the reserve army to replace dying myocardial cells. In light of heart 
failure with increased ischemia and the survival rate of myocardial cells is significantly reduced, representing an increased 
turnover and challenge to the stem cells located within the heart. As the ability for stem cells to divide is limited to about 50 
to 70 divisions by the telomeres, the regenerative potential in a heart can be exhausted and the functional consequence is a 
replacement of parenchyma (cardiomyocyte) by fibrous tissue (mesenchyme). Up to now the global understanding why and 
how cardio myocytes can be replaced is controversial and by most physicians, scientists, and patients obscured. However, the 
principal of universal stem cells within the body allows obtaining stem cells from one organ, which is not critical such as adipose 
tissue, to isolate those stem cells and to apply them to the organ in need. The local microenvironment guides the new stem cells 
through a differentiation program and enables cells to obtain the properties of new cardiomyocytes that completely integrate 
and synchronize with existing myocardium. The mechanisms of differentiation follow exactly the embryonic differentiation 
pass way. Hence, it is possible to renew cardiomyocytes by autologous, early stem cells such as the ones that can be retrieved 
from the stroma of adipose tissue. The mechanism and epigenetic steps of differentiation including results on myocardial 
regeneration will be presented.
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