Atrial-selective antiarrhythmic efficacy of CVie101, an istaroxime analogue, in guinea pig hearts
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Introduction. Atrial fibrillation (AF) is the most common cardiac arrhythmia encountered in clinical practice. Current pharmacological therapies are limited by low efficacy and adverse effects. Therefore, there is an urgent need for more effective drugs for treatment. Istaroxime is a unique positive ino-lusitropic agent with SERCA2a-activating properties. CVie101 is a new istaroxime analogue with a longer half-life and better bioavailability profile than istaroxime.
Aims. This study aimed to evaluate the acute atrial antiarrhythmic and electromechanical effects of CVie101 in guinea pig hearts.
Methods. Atrial tachyarrhythmias were induced by electrical stimulation in isolated perfused guinea pig hearts. Action potentials of left atrial (LA) strips were recorded using microelectrodes. Calcium transients, cell shortening, and membrane currents were assessed in single atrial myocytes.
Results. In the perfused whole-heart model, co-application of adenosine (20 μM) with CVie101 (1–7.5 μM) markedly prolonged the atrial refractory period and increased the threshold for atrial tachyarrhythmia induction. In isolated LA strips, CVie101 (20 μM) significantly enhanced contractility, prolonged action potential duration, and moderately reduced the maximal upstroke velocity (Vmax). CVie101 had no significant effect on ventricular action potentials. In atrial myocytes, CVie101 increased calcium transient amplitude and fractional cell shortening. Patch-clamp experiments revealed that CVie101 preferentially reduced delayed outward potassium (IK) and sodium inward currents (INa; IC50 = 2.3 μM) in a concentration-dependent manner, without significantly affecting other ionic currents.
Discussion. CVie101 effectively reduced the vulnerability to atrial tachyarrhythmias in guinea pig hearts, likely through prolongation of atrial refractoriness and slowed conduction velocity. Our findings suggest that CVie101 possesses novel atrial-selective antiarrhythmic properties.
