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Autophagy was inhibited in STZ-induced diabetic cardiomyocyte in response to hyperglycemia. So far, autophagy regulation in hyperglycemic cardiomyocyte remained unclear. Mesenchymal stem cells (MSCs) were known to regulate autophagy activity in several tissues such as kidney, liver and lung. Interestingly, the impact of MSC therapy to autophagy activity of diabetic cardiomyopathy is still unknown. In our study, high glucose (33mM) induced neonatal cardiomyocytes (NCM) and STZ-induced Type 1 DM (T1DM) cardiac tissues were used to investigate the activity of apoptosis, survival, and autophagy. Results indicated that HG and STZ-T1DM up-regulated mitochondrial dependent apoptosis pathway. Consistently, survival activity was downregulated. Autophagy activity of T1DM hearts was evaluated at 24 weeks after STZ-induction by protein levels of Beclin1, LC3-II, LAMP2. The formation of autophagosome and autolysophagosome were inhibited in T1DM heart. Following MSC therapy, autophagy activity and survival pathway were surprisingly improved in T1DM hearts. The autophagy pathway (Beclin1, Atg7, LC3II and LAMP2) and the survival pathway (p-IGF1R, p-Akt and Bcl2) were all up-regulated among MSC therapy. In consistent with above, apoptosis pathway was inhibited in T1DM hearts coupling with MSC transplantation. To conclude, these findings demonstrated that hyperglycemia inhibited autophagy in vitro and in vivo. MSC therapy not only restored activity of autophagy but also up-regulated survival pathway and inhibited apoptosis in T1DM hearts.
