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Reinforcement of infarct scar by targeted transplantation of myofibroblasts
reverses postinfarction cardiac remodeling

Genzou, Takemura
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The aim of the present study was to prevent the postinfarction left ventricular
remodeling and heart failure by autologous cell transplantation. We are performing the experiments in
which we intravenously inject the skin-derived myofibroblasts overexpressing integrin betal to the mice
bearing a large myocardial infarction. Although the results are not conclusive yet, we obtained an
excellent results in another similar study in which the intravenously injected endothelial progenitor
cells overexpressing integrin betal greatly improved the blood flow of ischemic legs of mice.
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I ntravenous administration of endothdial
colony-forming cells overexpressing integrin

B1 augments angiogenesisin ischemic legs
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Introduction: When injected directly into
ischemic tissue in patients with peripheral artery
disease, the reparative capacity of endothelial
progenitor cells (EPCs) appearsto be limited by
their poor survival. We therefore attempted to
improve survival of transplanted EPCs through
intravenous injection and gene modification. Itis
anticipated that overexpression of integrin B1 will
enable injected EPCs to home to ischemic tissue,
which abundantly express extracellular matrix
proteins, the ligands for integrins.

Methods: Human endothelial colony-forming
cells (ECFCs; late-outgrowth EPCs) were
transduced using alentiviral vector encoding
integrin 1 (ITGB1) or enhanced green
fluorescent protein (GFP). We then intravenously
injected PBS or the genetically modified ECFCs
(GFP-ECFCs or ITGB1-ECFCs; 1x10° cells each)
into NOD/Shi-scid, IL-2Rymull mice whose right
femoral arteries had been occluded 24 h earlier.
Results: Upregulation of extracellular matrix
proteins, including fibronectin, was apparent in
the ischemic legs. Four weeks later, blood
perfusion of the ischemic limb was significantly
augmented only in the ITGB1-ECFC group.
Scanning electron microscopy of vascular casts
revealed increases in perfused blood vessels in the
ischemic legs of mice in the ITGB1-ECFC group
as well as significant increases in the density of
both capillaries and arterioles. Transplanted
ECFC-derived vessels accounted for 28+4.2% of
the vessels in ITGB1-ECFC group, with no cell
fusion.

Conclusions: Intravenous administration of
ECFCs engineered to home to ischemic tissue
appears to efficiently mediate therapeutic
angiogenesis in a mouse model of peripheral

artery disease.
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