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Introduction: LQT1 gene is isolated to chromosome 11p15.5.KCNQ1,and it codes for the voltage-gated potassium channel, which is highly expressed in the heart. Missense mutations of the LQT1 gene are associated with a high frequency of syncopes. Long QT syndrome (LQTS) involve an abnormal  repolarization of the heart. The macrolide antibiotic erythromycin is the most prevalent cause of acquired long QT syndrome with abnormal depolarization of the heart leading to lethal arrhythmia 
(TORSADE DE POINTES).

Methods: We have developed long QT syndrome (LQTS) animal models with missense mutations of the LQT1 gene, which were treated with erythromycin. we aim to eradicate the long QT syndrome by replacing the mutant LQT1 with gene therapy consisting of a replication defective adenoviral vector capable of efficient transduction, and expression of wild type LQT1.

Results: Post-treatment, we observed with PCR wild-type expression of LQT1 eliminating long QT syndrome effects, such as, abnormal repolarization of  the heart, inhibiting differences in the refractoriness of the myocytes. After depolarization, there was inhibition of propagation to neighboring cells eliminating differences in the refractory periods, leading to inhibition of ventricular arrhythmias. Inhibition of early after depolarization (EAD) closed L-type Ca++ channels during the plateau phase of the cardiac action potential. Enhanced adrenergic states did not lead to sudden death by normalizing repolarization. There was shortening of the action potential of repolarizing currents, and reduction of L-type calcium. Furthermore, the delayed after depolarizations (DADs) were inhibited due to reduced Ca++ in the sarcoplasmic reticulum. Release of Ca++ during repolarization was blocked, inhibiting Ca++ to exit the cell through the 3Na+/Ca++ exchanger leading to blockage of a net depolarizing current. Lethal arrhythmias known as TORSADE DE POINTES were prevented.

Conclusion: Gene therapy with wt LQT1 may be used as a potential treatment for long QT syndrome.

