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COMPARATIVE CHARACTERISTICS OF ANTIARRHYTHMIC AND ANTICONVULSIVE PROPERTIES OF SOME
DERIVATIVES OF 7-ALKYL-8-PIPERAZINE-3-METHYLXANTHINE

Samura I. B., Muteto Dale, Siangshai Arwada
Zaporizhzhya State Medical University

Methylxanthines of natural and synthetic origin are of biological and pharmacological interest. In dependence on the kind and
place of substitution in one of xanthine rings, a large variety of pharmacological activities were reported. The purpose of the paper was
investigation of antiarrhythmic and anticonvulsive activity of some newly synthesized derivatives of 7-alkyl-8-piperazine-3-
methylxanthine [compounds 1-7]. The investigated compounds were tested for their effect on the heart (protection against adrenaline,
aconitine, strophanthin and calcium chloride induced arrhythmias), as well as anticonvulsive activity. Antiarrhythmic activity has been
investigated in anaesthetized with nembutal-sodium (30 mg/kg) young male rats of Vistar line with mass 180-220 g. Arrhythmias were
modelled by 1V administration of adrenaline hydrochloride (250 mg/kg), aconitine (40 mcg/kg), calcium chloride (250 mg/kg) and
strophanthine (200 mg/kg). Investigate compounds were administered intraperitoneally (prophylactic action) and intravenously
(therapeutic action) in a dose 0.05 LDsy. Procainamide in a dose of 20 mg/kg was used as a standard preparation. The investigate
compounds and reference preparation were administered 15 min before the arrhythmia modelling or during arrhythmia that had
developed. Each experimental group had 6 experimental animals. EEG was registered in the Il standard lead on the apparatus EEGP-
02. Pharmacological screening of anticonvulsive activity was carried out in white male rats of Vistar line of both genders with mass
220-270 g. Anticonvulsive activity has been studies according their interaction with convulsive doses of the analeptics corazol,
cordiamin and camphor. In accordance with the generally accepted classification of K.K. Sidorov all investigate compounds are
belonged to low-toxicity substances [LDsy = 129.0 240.0 mg/kg]. It has been established that the compounds 2-6 prevented
adrenaline-, aconitine- and CaCl, induced arrhythmias. The most prominent antiarrhythmic activity was demonstrated by 7-isopropyl-
8-piperazine-3-methylxanthine (compound 3) that in a conditional therapeutic dose of 13.7 mg/kg decreased the incidence of
adrenaline and CaCl, induced arrhythmias by 37 and 55.7% respectively, as well as episodes and severity of extrasystoles (by 37%),
efficiently prevented bigeminy (70%, p < 0.01) and diminished (42.8%, p < 0.05) mortality among animals. In strophanthin-induced
model of arrhythmia compound 3 delayed extrasystoles (by 37%), efficiently prevented bigeminy and ventricular fibrillation (by
77.8%, p < 0.01) and diminished (by 33.3%, p < 0.05) mortality among animals. In adrenaline induced model of arrhythmia it delayed
extrasystoles (by 57%), efficiently prevented bigeminy (by 84%, p < 0.01) and diminished (by 53%, p < 0.05) mortality among
animals. Compounds 2-5 decreased heart rate by 10 - 22%, prolonged P-Q section, QRS complex and Q-T interval whereas
compounds 1 and 7 increased it by 15 - 20%. . The most potent and significant negative chronotropic effect and markedly prolonged
duration of P-Q section was demonstrated by compound 3. It should be notice that compounds 2-6 demonstrated moderate
anticonvulsive properties as they prolonged the latent period by 14.332.1% and shortened convulsion duration by 7.825.2% (p < 0.05).
The influence of compound 3 on ECG components suggests that its antiarrhythmic activity is similar to class 1A anti-arrhythmic
compounds according to Voughan-Williams classification of antiarrhythmic drugs, because of prolongation of P-Q and Q-T intervals
and extension of QRS complex. The findings suggest that 7-alkyl-8-piperazine-3-methylxanthine can be a perspective agent to create a
new highly efficient antiarrhythmic drug as a non-toxic compound with antiarrhythmic propertes.
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