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Abstract: Objective To comprehensively evaluate the effects of sophocarpine on ventricular tachyarrhythmias and its
electrophysiological regulation mechanisms. Methods The Langendorff isolated heart perfusion method was used, combined with

electrical and optical mapping systems, to detect changes in the isolated electrocardiogram and electrophysiological activity of guinea
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pigs before (control) and after sophocarpine administration. The effects of sophocarpine on ion channels in single ventricular myocytes
from guinea pigs or rats and hERG-HEK293 cells were evaluated using the whole-cell patch-clamp technique. Guinea pigs with
ouabain-induced tachyarrhythmia were divided into model group, propranolol (25 mg/kg) group, and different doses of sophocarpine
(12.5,25.0, 50.0 mg/kg) groups. The antiarrhythmic effect of sophocarpine in vivo was evaluated by calculating the dosage of ouabain
during premature ventricular contractions, ventricular fibrillation and asystole. Results Sophocarpine reduced heart rate and
significantly prolonged (P < 0.01) the action potential duration at 90% repolarization (APD90) in single guinea pig ventricular
myocytes. At a concentration of 100 pmol/L, sophocarpine significantly inhibited the L-type calcium current (IcaL, P <0.01) in guinea
pig ventricular myocytes and the transient outward potassium current (/to, P < 0.05) in rat ventricular myocytes. Furthermore,
sophocarpine exhibited a concentration-dependent inhibitory effect on hRERG-HEK293 cell currents. Compared with model group,
the sophocarpine administration group (50 mg/kg) required a significantly higher dose of ouabain to induce ventricular premature

beats (P < 0.05) and ventricular fibrillation (P < 0.05), demonstrating its potential antiarrhythmic activity. Conclusion Sophocarpine

has multiple ion channel blocking effects and exhibits antiarrhythmic activity both in vitro and in vivo.
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A-representative electrocardiograms of guinea pig isolated hearts before and after treatment with sophocarpine (100, 300 umol-L™!); B- statistical results

of heart rate, QRS duration, PR intervals and corrected Q-T interval before and after treatment with sophocarpine (1, 3, 10, 30, 100, 300 pmol-L™"); *P <

0.05 "P<0.01 *P<0.001 vs control group, same as below figures.

1 BREMFREEORERSE (X+s,n=7~8)

Fig. 1 Effects of sophocarpine on isolated electrocardiogram of guinea pigs (X £ s, n = 7—8)
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Fig. 2 Electrical mapping results of isolated guinea pig hearts (X £ S, n =5—8)
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A-ventricular excitation conduction diagram before and after sophocarpine ( 30, 100, 300 pmol/L ) treatment; B-APD90 optical thermography obtained
by perfusion of voltage-sensitive dye RH237 into isolated hearts; C-action potential conduction frequency before and after treatment with sophocarpine
(30, 100, 300 umol/L); D-statistical results of activation time, conduction velocity and APD90; E-typical figure of APD90 in isolated guinea pig heart

before and after sophocarpine (30, 100, 300 pmol/L) treatment.
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Fig.3 Optical mapping results of isolated guinea pig hearts (X £ S, n =5—6)
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sophocarpine (10, 30, 100, 300 umol/L); D-normalized current statistics before and after treatment with sophocarpine (30, 100, 300 pmol/L) at 40 mV.
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Fig. 4 Effects of sophocarpine on APD in guinea pig ventricular myocytes and on Ito in rat ventricular myocytes (X £ S, n = 4)
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A, C-representative I, activation curves before and after treatment with sophocarpine (30, 100, 300 pmol-L™") and 10 umol-L™! verapamil; B-time course of
continuous administration of sophocarpine (10, 30, 100 umol-L™"); D-current-voltage relationship of /¢, in cardiomyocytes treated with control, 100 pmol-L™! sophocarpine and
10 umol-L™" verapamil; E-normalized current statistics before and after treatment with sophocarpine (30, 100, 300 pmol L") and 10 umol-L™! verapamil at 0 mV.
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Fig. 5 Effect of sophocarpine on IcaL in guinea pig ventricular myocytes (X £ S, n = 7—8)
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with sophocarpine (10, 30, 100 pmol-L™"); C-statistical data of hERG current changes before and after treatment of sophocarpine (10, 30, 100 pmol-L™).
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Fig. 6 Effect of sophocarpine on currents of h(ERG-HEK?293 cells (X £ S, n =4)
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Fig.7 Evaluation of antiarrhythmic effect of sophorine

on ouabain model (X £ S, n=6—8)
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