


Cell Therapy for Acute MI-2008

Noel Caplice 

Professor of Cardiovascular Sciences

Centre for Research in Vascular Biology (CRVB), 

Consultant Cardiologist, Cork University Hospital

Torino  Nov 2008



Porcine AMI model for Cell Therapy

• 90 min balloon occlusion in pig LCx /LAD 
coronary artery

• Autologous cell therapy (CPC or MNC) at 48 
hours post AMI

• PET-CT tracking of CPC post therapy

• Cardiac MRI imaging(+/- Gd) at 48 hours and 2 
months post AMI

Model TOPCARE AMI Clinical Trial



Experimental AMI model

Tracking of CPC in vivo

&

Determining Paracrine Effects



Human and porcine circulating progenitor 

cells (CPC)

CPC cultured on FN and EPC medium



Dynamic tracking of 18F-FDG labeled CPC 

during intracoronary injection in porcine AMI

Doyle et al

J Nucl Med 2007



Myocardial Infarct size -MRI

Infarct

size-LCx

(g)

12.5

±1.2

6.0

±1.9

13.4

±3.0

Infarct size

(% of LV 

mass)

16.6

±1.7

8.7

±2.7

17.6

±3.2

Transmural MI Gd HE

24 animals studied

CTL CPC MNC



Paracrine factors from CPC induce 

border zone (IRT) hypertrophy post AMI

Border zone cardiomyocytes

Doyle et al Stem Cells Dev 2008



Secreted factor(s) from CPC/MNC augment  

cardiomyocyte survival post hypoxia



Secreted factor(s) from CPC/MNC augment  

cardiomyocyte hypertrophy in vitro



Progenitor-derived Paracrine Factors

• In vitro effects on hypoxic cardiomyocytes

• Acute repair and pro-survival effects 

• Acute in vivo hemodynamic effects

• Chronic in vivo hemodynamic 

• Chronic cardiotrophic effects



Porcine endothelial progenitor cells 

transcriptional signature

CD133

CD34

cKit

Flk1

eNOS

GAPDH
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Cytokines secreted from porcine EPC in vitro
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Hypoxia induced apoptosis of Cardiomyocytes in vitro
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X-Vivo CM anti-TGFβ anti-IGF1 IgG
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Apoptotic signals in the border zone myocardium: 24 hrs post MI
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X-Vivo CM CM-anti TGFβ CM-anti IGF1 CM-IgG

-3000

-2000

-1000

0

1000

2000 *** ***
###

*** ***

+
/-

d
p
/d

t 
(m

m
H

g
/S

e
c
)

###

##

#

+
/-

d
v
/d

t 
(m

L
/S

e
c
)

0

15

30

45

60

75 ***
***

*

*

E
je

c
ti
o

n
 F

ra
c
ti
o

n
 (

%
)

0

15

30

45

60

75

**

**

*

*

S
tr

o
k
e

 V
o

lu
m

e
 (

m
L

)

-6000

-4000

-2000

0

2000

4000

6000 ***
***

*

***
***

###
###

###
###

*

Acute hemodynamic effects 24 hours post infarction



Functional analysis at 8 wks post infarction
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LV Remodeling at 8 weeks post infarction

ESV (mL) 79.4±4.3 37.4±1.9 * 32.2±1.1 31.2±2.2 38.1±1.3

EDV (mL) 130.4±8.6 98.2±11.1 * 99.1±7.9 93.3±4.1 105.7±8.6

ESP 

(mmHg) 85.8±11.1 97.5±18.1 86.1±7.4 96.7±23.9 81.7±7.4

EDP 

(mmHg) 13.33±1.2 13.2±4.9 13.9±2.7 26.5±9.2 7.3±1.9

X-vivo CM IGF1ab TGFβ ab IgG



Border zone cardiomyocyte hypertrophy at 8 week post MI
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X-Vivo CM antiTGFβ antiIGF1 IgG0
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Effect of BMSC on Global EF

Control BMSC
Janssens 2006



BMSC reduced infarct size by 30% at 

4 mths post treatment

Infarct size significantly decreased by BMSC (28% treatment effect)

Janssens 2006



Conclusions

• Progenitor cell therapy has potent paracrine 

effects on at risk cardiomyocytes

• Effects are acute and chronic (both anti-

apoptotic and cardiotrophic)

• Specific growth factors implicated acutely

• Border zone apoptosis may be novel therapeutic 

target in post AMI therapy

• Elucidation of relationship between acute and 

chronic effects necessary for therapy selection
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