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Overwhelming evidence supports the importance of the sympathetic nervous system in heart failure. In contrast, much less is known about the role of failing cholinergic neurotransmission in cardiac disease. In this work we used a genetically modified mouse line with reduced expression of the vesicular acetylcholine transporter (VAChT), and consequently decreased release of acetylcholine to investigate the consequences of altered cholinergic tone for cardiac function. Hemodynamic experiments, isolated perfused hearts and measurements of cardiomyocyte contraction indicated that VAChT-mutant mice have decreased left ventricular function due to decreased myocyte contractility. Gene expression was analyzed by real-time PCR and Western-blot and indicated that VAChT mutant mice present global changes in key proteins and genes known to be altered in heart failure, indicating that dysautonomia caused primarily by decreased cholinergic neurotransmission resulted in cardiac remodeling, reactivation of fetal gene program and heart failure. These changes in VAChT-mutant ventricular myocytes were associated with a Ca2+ signaling dysfunction. Treatment of VAChT mice with the cholinesterase inhibitor pyridostigmine reversed this cardiac phenotype, suggesting a major role of cholinergic tone in maintaining ventricular function. Taken together, our findings provide direct evidence that decreased cholinergic neurotransmission, as observed in several forms of dysautonomy, causes plastic alterations that contribute to heart failure in this mouse model. Restoring cholinergic neurotransmission with pyridostigmine can attenuate this cardiac dysfunction.

