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The adult mammalian heart is incapable of regeneration after injury, as shown by

the limited amount of cardiomyocyte proliferation and poor neovascularization. We

recently showed that neonatal mice have a remarkable ability to regenerate dam-

aged heart after apical resection or myocardial infarction (MI), which includes

complete reconstruction of myocardial wall with vascular network [2, 3]. Although

lineage tracing showed that the main source of newly formed cardiomyocyte is

preexisting cardiomyocytes, it is still possible that there is a minor contribution of

other types of cells to the cardiomyocyte. In addition, lineage origin of the newly

formed vasculature during postnatal cardiac maturation and neonatal heart regen-

eration remains unclear (Fig. 50.1).

In order to trace the lineage of non-myocyte-derived cells during neonatal heart

regeneration, we utilized Rosa26-tdTomato reporter mouse line crossed with

capsulin-merCremer line in which epicardial cells and interstitial fibroblasts are

labeled specifically and irreversibly after induction with tamoxifen [1]. At postnatal

day 0 (P0), Cre was activated by intraperitoneal injection of tamoxifen, and then MI

was induced 2 days later (P2). Subsequently the hearts were harvested at 21 days

after MI and tdTomato expression was examined. tdTomatoþ cells were detected

in the epicardium, interstitial fibroblasts, vascular endothelium, and smooth

muscle in the regenerated heart. Remarkably, we could detect a very small
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population (1–2 cells/section) of tdTomato+ cardiomyocyte in the regenerated

neonatal heart. No tdTomato+ cardiomyocyte was detected at P21 without inducing

MI. These results strongly suggest that capsulin-positive cardiac progenitor cells

play important roles during neonatal heart regeneration, primarily in neovascu-

logenesis by contributing directly to the endothelial/smooth muscle progenitor cells

and to a much lesser extent rare myocytes.
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Fig. 50.1 Capsulin-positive cardiac progenitor cells contribute to myocardial lineages during
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tdTomato-labeled cells are found in cardiac troponin T (TnT)-positive cardiomyocytes
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