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The epicardium in cardiac repair and regeneration

XIA Yu, ZHOU Yong'
Key Laboratory of Stem Cell Biology, Institute of Health Sciences, Shanghai Institutes for Biological Sciences, Chinese Academy of
Sciences & Shanghai Jiao Tong University School of Medicine, Shanghai 200031, China

Abstract: Epicardium is one of the important components of the heart and plays a critical role in cardiogenesis. Moreover, further
studies have shown that epicardium contributes to post-injury heart regeneration. After heart injury, epicardium secretes various sig-
naling factors, regulating the cardiomyocyte proliferation and neovascularization. In addition, epicardium differentiates into many
kinds of cells which take part in the heart repair in response to heart damage. In this review, we summarize recent progress on epicar-
dial function, related signaling pathways and the potential clinical application, and provide a reference for future studies in epicardium

and heart regeneration.
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Fig. 1. Response of epicardium after heart injury. After heart injury, the quiescent epicardium becomes activated, re-expresses the

embryonic genes and proliferates. The activated epicardium envelops the injury exposed area and differentiates into EPDCs through

EMT. EPDCs differentiate into several cardiac cell types like fibroblasts and smooth muscle cells. Those epicardial derived fibroblasts

participate in ECM deposition and scar formation, while smooth muscle cells become the composition of new blood vessels. Besides,

epicardium and EPDCs secrete many factors which regulate the cardiomyocyte proliferation and neovascularization.
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Table 1. Function of epicardial pathways and factors during heart regeneration and repair

Pathway and factors Function References
Retinoic acid Increases cardiomyocyte proliferation, inhibits fibroblast proliferation and 29

collagen deposition
Notch Induces EDPCs differentiation 30, 31, 32
Wnt/B-catenin Regulates epicardial EMT, regulate epicardial spindle orientation 33, 34,35
Fibroblast growth factors Increase cardiaomyocyte proliferation and neovascularization, induce 36, 37, 38, 39

epicardial EMT and migration
Platelet-derived growth factors Regulate epicardial EMT, differentiation and EPDCs migration 41, 42,43
Cxcl12/cxcrd Guide cardiomyocyte migration 45
C/EBP Induces fibrosis 28
Hypoxia inducible factor Regulates EPDCs migration 56
Follistatin-like 1 Increases cardiac function and survival after infarction 26
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