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Cell‐based Therapies for Myocardial Infarction
A Meta‐Analysis

Clin Cardiol. 2009 Apr;32(4):176‐80.
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Cell‐based Therapies for Myocardial InfarctionCell‐based Therapies for Myocardial Infarction
Mechanism of Action
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BackgroundBackground

The Dying Stem Cell Hypothesis
by Anker et al.

Myocardial Infarction

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

apoptotic cells induce transient immunesuppression

Necrosis
Attraction of immune cells

Secretion of pro‐inflammatory cytokines

IL‐1 IL‐6 TNF‐α

Amplification of inflammation J Am Coll Cardiol. 2005 Nov 15;46(10):1799‐802.
J Clin Invest. 2001 Oct;108(7):957‐62. 



MethodsMethods

In vitro Experiments In vivo Experiments

FACS Analysis
Annexin‐V positivity of irradiated PBMC was verified by FACS

Co‐Incubation Assay
PBMC and monocytes stimulated with LPS were co‐incubatedPBMC and monocytes stimulated with LPS were co incubated
with autologous apoptotic PBMC
→ ELISA Evaluation for IL‐1β and IL‐6

Mi d L h R k i (MLR)Mixed‐Lymphocyte Reaktion (MLR)

RT‐PCR for transcripts of pro‐angiogenic mediators (VEGF, 
IL 8 and MMP9) in apoptotic PBMCIL‐8 and MMP9) in apoptotic PBMC

RT‐PCR for transcripts of pro‐angiogenic mediators (VEGF, 
IL‐8 and MMP9) in fibroblasts incubated with cell culture
supernatants from apoptotic PBMC

Eur J Clin Invest. 2009 Jun;39(6):445‐56. 



In vitro 
Experiments

Immunesuppressive & Pro‐angiogenic Potential of Apoptotic Cells
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In vitro 
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Immunesuppressive & Pro‐angiogenic Potential of Apoptotic Cells
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In vitro 
Experiments

Immunesuppressive & Pro‐angiogenic Potential of Apoptotic Cells

RT‐PCR
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In vivo 
Experiments

Induction of myocardialduct o o yoca d a
infarction by LAD ligation

anesthetized and mechanically ventilated rat dermal incision

intercostal thoracotomy ligation of the coronary artery dermal suture



In vivo 
Experiments

Cell Transfer of apoptotic PBMC after MCICell Transfer of apoptotic PBMC after MCI 

Liver Spleen Heart
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HE Histology

CFSE labeled
APO‐PBMC (green) AMI after 72hrs

Liver
Spleen

Heart

apoptotic PBMCviable PBMCcontrol

HE Histology
72h after MCI
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In vivo 
Experiments

ImmunehistochemistryImmunehistochemistry

CD68

VEGF‐R2

c kitc‐kit

apoptotic PBMCviable PBMCcontrol
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ResultsResults

apoptotic PBMCviable PBMCcontrol apoptotic PBMCviable PBMCcontrol
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ConclusionConclusion

Administration of irradiated apoptotic PBMC                                       
f di l i f i i dafter myocardial infarction induces … 

Reduction of Better Recovery of
Pro‐inflammatory Signals

Increased Homing
of c kit+ Cells

Up‐regulation of
Pro angiogenic mediators

Better Recovery of
Cardiac Function

Il‐1β ↓
IL‐6 ↓

Ejection Fraction↑
Shortening Fraction↑

Dilatation↓of c‐kit+ CellsPro‐angiogenic mediators

Interleukin‐8 ↑
MMP9 ↑

Dilatation ↓
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