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Ghrelin, a 28-amino acid peptide, has many biological functions including cardioprotective effect through an unknown mechanism. Cardiomyocytes respond to increased mechanical load by hypertrophic growth. The direct effect of stretch on cardiomyocyte ghrelin expression has not been investigated. We sought to investigate the molecular mechanism of ghrelin expression induced by mechanical stretch in cultured cardiomyocytes. Neonatal Wistar rat cardiomyocytes grown on a flexible membrane base were stretched by vacuum to 20% of maximum elongation at 60 cycles/min. The levels of ghrelin protein began to increase as early as 6 h after mechanical stretch was applied and reached a maximum of 3.6-fold over the control by 18 h. Similarly, the levels of ghrelin mRNA increased 3.4-fld after cyclic stretch for 15 h. The induction of ghrelin protein by cyclic stretch was inhibited by the specific ERK inhibitor U0126 and ERK siRNA. P38 MAP kinase, JNK inhibitor, and phosphatidylinositiol-3 kinase inhibitors did not affect the ghrelin protein expression induced by cyclic stretch. Cyclic stretch also increased the phosphorlyation of p42/p44 MAP kinase (ERK1/2). Gel shifting assay showed significant increase of DNA-protein binding activity of STAT3 after stretch and U0126 abolished the DNA-protein binding activity induced by cyclic stretch. Cyclic stretch increased ghrelin promoter activity and the ghrelin promoter activity was abolished when STAT3 in the promoter area was mutated. 
In conclusion, cyclic mechanical stretch enhances ghrelin expression in cultured rat neonatal cardiomyocytes. The stretch-induced ghrelin is mediated through ERK MAP kinase and STAT3 pathw

