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Myocardial Infarction 

®Cardiomyocytes 

®Angiogenesis 

¬Fibrosis 

®Cardiac Function  

Inefficiency of Conventional therapy ! 

Incidence (USA): 500000cases/year 

Cell Therapy 

¬Cardiomyocytes 

¬Angiogenesis 

®Fibrosis 

¬Cardiac Function 

CELL & TISSUE THERAPY : New Therapeutic Strategy 



Cell Therapy: What cell? 

Pluripotent Multipotent 

Clonage 

Totipotent 

embryon adult 

Unlimited number 

High plasticity 

Limited number 

Low plasticity 

Long R&D Rapid R&D 



CELL & TISSUE THERAPY With BMSCs : Current Therapeutic Concept 

Ischemic Heart Failure 

Public Health Problem 

Mortality: 7 millions/year 

RECRUITMENT 

Inflammatory 

Chemokines 

(SDF-1) 

 

Circulating EPs 
CD34+/c-kit+ 

CD31+/CD133+ 

CXCR4+ 

 

 

Cardiogenesis 
GATA-4 

Nkx2.5/Csx 

MEF2C 

 

 

MSCs 
CD34-/CD45- 

CD90+/CD29+ 

CD105+/CXCR4+ 

(multipotent) 

 

 

Cardiogenesis 
GATA-4 

Nkx2.5/Csx 

MEF2C 

Angiogenesis 
Angiopoïetin1/Akt 

 

 

VSELs 
Oct-4/Nanog 

Rex1/Rif-1 

AESS-1/Dppa1 

(pluripotent) 

 

 

Cardiogenesis 
? 

Angiogenesis 
? 



Intracoronary Trans-epicardial 

CCT IN CLINICAL INVESTIGATION ï WAYS OF CELL IMPLANTATION 

Trans-endocardial 



Cardiac cell therapy (CCT) ï preclinical results 

Cardiogenesis Orlic et al., Nature, 410:701-705, 2001 

Kajstura et al., Circ. Res., 96 : 127-137, 2005  

Angiogenesis 

LV remodeling 

Cardiac function 

VERY PROMISSING PRE-CLINICAL OUTCOMES !!! 

Kudo et al., J. Mol. Cell. Cardiol., 35 : 1113-1119, 2003 

Xu et al., Coron Artery Dis, 16: 445-455, 2005 

Kocher et al., Nat. Med., 7 : 430-436, 2001 ;  
Kinnaird et al., Circ. Res., 94 : 678-685, 2004  

Mangi et al., Nat. Med., 9 : 1195-1201, 2003 

Thomson et al., J Heart Lung Transplant, 24: 205-214, 2005  



CONTRADICTORY AND NOT RELEVANT OUTCOMES !!!! 

CCT ï RANDOMIZED STUDIES ï INTRACORONARY INJECTION 
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+ 
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= 
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Cardiac Cell Transplantation in NANCY 

Preclinical evaluation ï Clinical Criteria 

R & D 

NANCY GROUP 

MI Diagnostics 

In vivo Cell/lesion co-localization 

Impact of cell therapy 

SPECT,  PETSCAN 

CSMM characterization 

Histology 

Cell tracking 

Animal model (Rat, Pig) 



Long Axis 

horizontal 

Short axis 

médian 

Long Axis 

vertical 

Vanhove et al., Eur JNM , 2005 

Maskali, Franken, Poussier, Tran, JNM, 2006 

Poussier, Makali, Tran, JNM, 2009 

CARDIAC CELL THERAPY-GATED SPECT 

infarct size : 23% 

(area <50%) 

ED vol : 0.600 ml 

ES vol : 0.320 ml 

LVEF :  47 % 



8% 23% 37% 37% 

42% 47% 47% 52% 
Maskali, Franken, Poussier, Tran, et al., JNM, 2006 

Coronary  

ligation  

MI = HIGH VARIABILITY!!!! 



Tran et al., Cell Transplant., 2006 

CELL LOCATION (Tc/In SPECT ACQUISITION)  

Maskali, Poussier, Marie, Tran, et al., J Nucl Cardiol, 2005 

111In-Oxine 

and DAPI 

labeling 
Intramyocardial 

injection 

(2x106 cells/50mL, 

15mBq)  

Coronary  

ligation  
Dual SPECT 

TC/In 



Impact of CT (1)  


