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STEM CELLS FOR  

CARDIAC REGENERATION 

 

“Orlic paper” published 2001 in Nature  

Showed that stem cells derived from 

bone marrow can transdifferentiate into 

cardiomyocytes and “generate de nova 

myocardium”  
(6032 citations on google scholar 05/2016) 



STEM CELLS FOR  

CARDIAC REGENERATION 

Myocardial infarct after injection on bone marrow derived stem cells. 

Arrowheads indicate regenerating myocardium; VM, viable myocardium.  

 

red, cardiac myosin 

green, propidium iodide labelling of nuclei 

Orlic et al. Nature 410, 701-705 (5 April 2001) 



STEM CELLS 

Stem cells regenerate the 

myocard from the endocardium 

(EN) to the epicardium (EP) 

 

 

 

 

 

 

 

 
EGFP (green); b, cardiac myosin 

(red); c, combination of EGFP and 

myosin (red–green), and propidium-

iodide-stained nuclei (blue).  

Infarcted tissue (IT)  

Subendocardial myocytes (SM) 

Orlic et al. Nature 410, 701-705 (5 April 2001) 



Newly built myocardium forms 

regular cell-cell contacts  

Orlic et al. Nature 410, 701-705 (5 April 2001) 

Border zone  Area of regeneration 

STEM CELLS 



Orlic et al. Nature 410, 701-705 (5 April 2001) 

Stem cell improve 

cardic function 

Proposed scheme 

STEM CELLS 



Pubmed search with tags: „stem cell“ AND heart 

STEM CELLS 



Quaini F et al. N Engl J Med 2002;346:5-15. 

Cardiac myocytes Smooth-muscle cells 
Arrowhead = Y-chromosome in a female donor heart 

STEM CELLS HOME TO THE 

TRANSPLANTED HEART  



C-kit cells expressing the 

transcription factor Nkx2.5 

(white dots)  

Beltrami  et al. Cell 2003;114:763-776. 

In vivo data: 20 day after AMI;  

Cardiac myosin, red; PI, green. (D) Connexin 43 (yellow; arrows). 

(E) N-cadherin (yellow; arrows). (D and E) BrdU-PI labeled nuclei, 

white-green 

C-KIT CELLS ARE CARDIAC RESIDENT 

CELLS  



Immediate tranlsation from basic science to clinical trials!  

Gyöngyösi et al. Circ Res 2015 

CLINICAL IMPACT 



Gyöngyösi et al. Circ Res 2015 

CLINICAL IMPACT 
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LESSONS TO BE 

LEARNED  

1. Reproducibility of scientific data is <50%  

• No correlation between IF and reproducibility 

 

Prinz et al. Nature Reviews Drug Discovery2011 ;10 



LESSONS TO BE 

LEARNED  

Prinz et al. Nature Reviews Drug Discovery2011 ;10 



LESSONS TO BE 

LEARNED  

1. Reproducibility of scientific data is <50%  

• No correlation between IF and reproducibility 

2. Publishing policies (e.g.. Publication pressure, splitting of 

data analysis – PI does all final data analysis…)  

3. Academic culture:  

• Journal clubs  

• Cooperation  

• Publishing of raw data….  

 



CONCLUSION 

http://www.huffingtonpost

.com/david-h-bailey/set-

the-default-to-open-

r_b_2635850.html 




