Antihypertrophic- and antiapoptotic effects of metformin in metabolic- and oxidative stress
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Abstract 
Statement of the Problem: Diabetic cardiomyopathy (DCM) is associated with cardiac abnormalities mediated by diabetes that may lead to heart failure (HF) and death. Cardiac hypertrophy and apoptosis are the major features of DCM. Metformin, a first-line drug for type 2 diabetes mellitus (T2D), has been reported to abolish major cardiovascular events and death. However, the exact molecular mechanisms by which metformin regulates cardiac cell functions remain elusive. The purpose of this study is to investigate antihypertrophic and antiapoptotic effects of metformin in metabolic- or oxidative stress-induced injury of rat embryonic cardiomyoblasts (H9C2 cell line).
Methodology: H9C2 cells were cultured in DMEM medium supplemented with 10% fetal bovine serum and 1 % penicillin–streptomycin in a humidified atmosphere of 95% air-5% CO2 at 37◦C. Cells were treated with 5 mM metformin 30 min before cell stress. In order to induce metabolic stress, H9C2 cells were exposed to 2 mM 2-deoxy-D-glucose (2DG) in 0% medium for 24 h. For hypoxic treatment, cells were maintained at 37◦C under hypoxic atmosphere (5% CO2, 1% O2, balance N2) for 24 h. Cardiac apoptosis was measured using TUNEL assay. The evaluation of H9C2 cell area was performed using ImageJ software.
Findings: Significant increase in cell size was observed in 2DG- and hypoxia-induced stress while metformin prevented cell hypertrophy as compared to control untreated H9C2 cells. In 2DG- and hypoxia-induced cell apoptosis, there was an increase in TUNEL positive cells. Treatment of H9C2 cells with metformin attenuated both 2DG- and hypoxia-induced cell apoptosis as compared to control untreated cells. 
Conclusion & Significance: Metformin prevents metabolic- or hypoxia-induced hypertrophy and apoptosis in H9C2 cells, which provide new insights into the role of metformin in regulation of cardiac cell decisions in response to stress. Altogether, these data suggest that metformin could have cardiovascular benefit for the patients.
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