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                Currently, treatment of arrhythmias is largely symptomatic and pro-arrhythmic mechanisms are incompletely understood. The research described in this thesis therefore investigates cellular and molecular pro-arrhythmic mechanisms in in vitro models of pro-arrhythmic substrates such as fibrosis and hypertrophy, to provide and expand upon a mechanistic basis for future, substrate-oriented anti-arrhythmic strategies. In the model of cardiac fibrosis, the prominent pro-arrhythmic role of myofibroblasts was apparent. In a quantity-dependent manner, these cells have a detrimental depolarizing and pro-arhythmic influence on cardiac tissue. A mechanism that appears to be responsible for this depolarization of cardiomyocytes is heterocellular coupling, a pro-arrhythmic mechanism that was also observed between mesenchymal stem cells and cardiomyocytes and may therefore also have cautionary implications for the future of cardiac stem cell therapy. Through the use of genetic modification, such...Show moreCurrently, treatment of arrhythmias is largely symptomatic and pro-arrhythmic mechanisms are incompletely understood. The research described in this thesis therefore investigates cellular and molecular pro-arrhythmic mechanisms in in vitro models of pro-arrhythmic substrates such as fibrosis and hypertrophy, to provide and expand upon a mechanistic basis for future, substrate-oriented anti-arrhythmic strategies. In the model of cardiac fibrosis, the prominent pro-arrhythmic role of myofibroblasts was apparent. In a quantity-dependent manner, these cells have a detrimental depolarizing and pro-arhythmic influence on cardiac tissue. A mechanism that appears to be responsible for this depolarization of cardiomyocytes is heterocellular coupling, a pro-arrhythmic mechanism that was also observed between mesenchymal stem cells and cardiomyocytes and may therefore also have cautionary implications for the future of cardiac stem cell therapy. Through the use of genetic modification, such mechanisms can be selectively targeted. In this thesis, control of selective transgene expression in myofibroblasts or cardiomyocytes was further refined by investigating the cellular tropism of several adeno-associated viral vectors and the use of celltype-specific promotors. By employing such genetic tools together with expanded knowledge of pro-arrhythmic mechanisms of cardiac fibrosis and other pro-arrhythmic substrates, future treatment modalities for arrhythmias may improve by becoming more mechanism- and substrate-oriented.Show less              
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