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The Dying Stem Cell Hypothesis 
by Anker et al. 

 

up to 25% of all transplanted cells are                                                 
in the state of apoptosis 

 

apoptotic cells induce transient immunosuppression 

Myocardial Infarction 

Necrosis 

Attraction of immune cells 

Secretion of pro-inflammatory cytokines 

Amplification of inflammation 

IL-1 IL-6 TNF-α 

J Am Coll Cardiol. 2005 Nov 15;46(10):1799-802. 
J Clin Invest. 2001 Oct;108(7):957-62.  
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Experimental 
Design 

anesthetized and  
mechanically ventilated rat 

intercostal thoracotomy 

ligation of the coronary artery 
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x 
Peripheral Blood  

Mononuclear Cells  

(PBMC) 

Irradiation 

& 

Induction of 

Apoptosis 

Cell Culture 
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Controls 
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Results 

Histology and Immunohistology 3 days after induction of MI 

Medium Control Viable PBMC IV Apoptotic PBMC IV Apoptotic PBMC IM 

n=5-6 per group 
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Results 

Scar Dimension 6 Weeks after Induction of MI 

IA-PBMC    suspensions of irradiated apoptotic peripheral blood mononuclear cells 
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Results 

Composition of Scar Tissue 

IA-PBMC    suspensions of irradiated apoptotic peripheral blood mononuclear cells 
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Results 

Evaluation of Cardiac Function 
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Conclusion 

Administration of irradiated apoptotic PBMC  
after myocardial infarction induces …  

Reduction of  
Pro-inflammatory Signals 

Increased Homing                         
of CD68+ and c-kit+ Cells 

Up-regulation of  
Pro-angiogenic mediators 

Better Recovery of 
Cardiac Function 

Il-1β ↓  
IL-6 ↓ 

Interleukin-8 ↑  
MMPs ↑ 

Favorable  
Elastin/Collagen Ratio 

Ejection Fraction ↑  
Shortening Fraction ↑ 

Dilation ↓ 
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Experimental Set-up 

Suspensions of 
apoptotic PBMC control 

Eur J Clin Invest. 2009 Jun;39(6):445-56.  
Irradiated cultured apoptotic peripheral  
blood mononuclear cells regenerate  
infarcted myocardium. 

Centrifugation 

Lyophilization 



Production of 
APOSEC 

(Cell culture supernatants of apoptotic PBMC) 

Venous Blood Withdrawal 
 

Ficoll Cell Separation 
 

Irradiation 

Centrifugation 
 

Incubation for 24h 

Dialysis 
 

Lyophilization 
 

Lyophilized Cell Culture 
Supernatant 

- Aposec - 
 

PBMC 

PBMC    peripheral blood mononuclear cells  

Cell Pellet (is discarded) 

Supernatant 
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APOSEC  
AMI – Small Animal Model 
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n=5-6 per group 



 

 
 

APOSEC  
AMI – Small Animal Model 
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n=10 per group 



APOSEC  
AMI – Large Animal Model 



APOSEC  
Reperfused AMI  

Large Animal Model 

Results after 24 Hours 
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n=5 



APOSEC  
Reperfused AMI  

Large Animal Model 

Results after 30 Days 
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n=7-9 per group 



APOSEC  
Reperfused AMI  

Large Animal Model 

Results MRI Analysis 



 

 
 

Membran Array – Angiogenic Factors 
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Analysis of  
Protein Content 

of 

APOSEC 
(Cell culture supernatants of apoptotic PBMC) 
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Mechanism of Action 

Cell Culture of human Cardiomyocytes 

Cell Starvation Assay 

n=3 



APOSEC  
Mechanism of Action 

Cell Culture of human Cardiomyocytes  –  Factor Inhibtion Assay 
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APOSEC  
Mechanism of Action 
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