Sonic hedgehog (Shh) is a crucial regulator of organ development during

embryogenesis. We investigated whether intramyocardial gene transfer of

naked DNA encoding human Shh (phShh) could promote a favorable effect on

recovery from acute and chronic myocardial ischemia in adult animals, not

only by promoting neovascularization, but by broader effects, consistent

with the role of this morphogen in embryogenesis. After Shh gene transfer,

the hedgehog pathway was upregulated in mammalian fibroblasts and

cardiomyocytes. This resulted in preservation of left ventricular function

in both acute and chronic myocardial ischemia by enhanced

neovascularization, and reduced fibrosis and cardiac apoptosis. Shh gene

transfer also enhanced the contribution of bone marrow-derived endothelial

progenitor cells to myocardial neovascularization. These data suggest that

Shh gene therapy may have considerable therapeutic potential in individuals

with acute and chronic myocardial ischemia by triggering expression of

multiple trophic factors and engendering tissue repair in the adult heart.

