Promising QT-shortening effect of the endocannabinoid N-arachidonoyl-L-Serine (ARA-S) in a transgenic rabbit model of long QT syndrome type 1
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Introduction: Loss-of-function variants in KCNQ1 (α-subunits of the IKs-conducting cardiac repolarising K+ channels) lead to long QT syndrome type 1 (LQT1), a channelopathy with impaired cardiac repolarization. Patients present with prolonged QT interval on the ECG and a longer action potential duration (APD), which increase the risk of ventricular tachycardia and sudden cardiac death. While beta-blockers are used to reduce subsequent arrhythmias in LQT1 patients, there are no current treatments that target the cause, i.e. the impaired IKs. However, recent work shows that the endocannabinoid N-arachidonoyl-L-Serine (ARA-S) can rescue loss-of-function variants associated with LQT1 by restoring the functional activity of the IKs current in Xenopus oocytes. Hence, we aimed here at testing the ability of ARA-S to shorten the prolonged APD/QT interval in our transgenic LQT1 rabbit models carrying the dominant negative variant KCNQ1-Y315S. 
Methods: The effects of 10 µM ARA-S on IKs current densities and APD were assessed in isolated ventricular cardiomyocytes (VCMs) while the QT interval was measured in Langendorff-perfused ex-vivo hearts from LQT1 rabbits. Arrhythmias in ex-vivo hearts were induced by a combination of bradycardia (AV-node ablation), hypokalaemia (2 mM) and isoproterenol (10 nM).  
[bookmark: _Hlk212219901]Results: In LQT1 VCMs, preliminary results show an increase in IKs current density with ARA-S compared to baseline (+ 30 mV: baseline: 0.21 ± 0.1 pA/pF, N=2, n=4; ARA-S: 0.57 ± 0.18 pA/pF, N=2, n=5, p=0.14). Furthermore, ARA-S significantly shortened the APD at 90% repolarization compared to baseline (269.5 ± 19.9 to 221.7 ± 14.4 ms; N=2, n=8, p = 0.0078) without affecting the resting membrane potential, the upstroke velocity or the amplitude of the AP. This APD shortening was translated at the organ level to a significant shortening of the QT interval upon perfusion of ARA-S in ex-vivo whole hearts (203.5 ± 3.1 to 187.8 ± 3.4 ms, N=9, p = 0.0048). Finally, episodes of ventricular bigeminy and/or ventricular tachycardia observed in 4/8 LQT1 rabbit hearts at baseline with hypokalaemia and isoproterenol were completely prevented upon perfusion with ARA-S (0/8).
Conclusions: ARA-S shows promising APD/QT shortening effects at the cellular and organ levels in a rabbit model of LQT1 (with impaired IKs). Ongoing experiments investigating antiarrhythmic effects of ARA-S in LQT1 will reveal whether this compound could be considered as a new therapeutic strategy for LQT1 patients. 

