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Acute experiments on anesthetized cats with neurogenic atrial fibrillation showed that the 
antifibrillatory effect of procainamide, lidocaine, and ethacizin correlated with their vagolytic 
rather than with cardiotropic activity. 
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Although the nature of cardiac tachyarrhythmia and 
the ways to treat it were discussed for many years, 
these problems are far from being completely under- 
stood. One of the reasons of this impasse may be an 
artificial character of most experimental arrhythmia 
models, which are only a rough approximation of natu- 
ral conditions. Another shortage of such models is 
their uncontrollable character that excludes the pos- 
sibility to observe the dynamics of  antiarrhythmic 
effects. In light of this, the neurogenic atrial fibrilla- 
tion (NAF) induced in healthy animals without phar- 
macological intervention [12,13] is of great interest. 
In addition, NAF is controllable and therefore provides 
better approximation to the natural mechanisms of 
atrial tachyarrhythmias. 

Our aim was to compare the pharmacological ac- 
tivity of three representative class I antiarrhythmic 
drugs [14]: procainamide (subclass IA), lidocaine (sub- 
class IB), and ethacizin (subclass IC) under conditions 
of NAF. 

MATERIALS AND METHODS 

Experiments were carded out on 28 cats (body weight 
2.5-4.5 kg) narcotized intraperitoneally with Chlora- 
lose-Nembutal mixture (75 and 15 mg/kg, respecti- 
vely) and artificially ventilated; body temperature was 
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37~ The  methods of inducing and analyzing NAF 
are described in details elsewhere [2,6,12,13 ]. 

Procainamide (n=8), lidocaine (n=10) and etha- 
cizin (n=10) were injected intravenously in doses of 
15, 3.5, and 1 mg/kg, respectively. The results were 
statistically analyzed using Student's t test [5]. 

RESULTS 

The cardiotropic effects of the studied drugs differed 
considerably at different stages of the experiment. 
Lidocaine decreased automatism and atrial excitability 
and impaired atrioventricular and sinoatrial conduc- 
tion. The effective refractory period of the atria and 
the time of sinoatrial conduction were prolonged as 
long as 1 h postinjection, while other parameters (P-P 
and P-Q intervals and atrial thresholds) returned to 
their initial values. Procainamide also prolonged PP 
and PQ intervals to 60 and 30 min, respectively, ele- 
vated the atrial excitation threshold (for up to 30 lnin) 
and prolonged the effective refractory period (for less 
than 30 min). Ethacizin had practically no effect on 
automatism, excitability and conduction in the myo- 
cardium, but slightly inhibited sinoatrial conduction 
(<30 rain). 

In addition to the described effects, all test drugs 
had pronounced vagolytic activity: they elevated the 
excitability threshold of the vagus  nerve (VN) and 
moderated its synchronizing and tonic effects [10]. 
The inhibition of chronotropic effects with procain- 
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amide and ethacizin was observed at all stages of  the 
experiment, while lidocaine inhibited the tonic and 
synchronizing effects of  VN during 5 and 30 rain, 
respectively. 

The duration of  NAF decreased by 88.3, 76.6, and 
64.8% 5 rain after injection of  procainamide, lido- 
caine, and ethacizin, respectively. Two hours later the 
effects of  procainamide and ethacizin were maintained, 
although in a lesser degree (Tables 1 and 3). The anti- 
arrhythmic effect of  lidocaine was shorter, so the dura- 
tion of NAF did not differ from the baseline value to 
the end of the 1 st hour postinjection (Table 2). 

The antiarrhythrnic effects of  the test drugs corre- 
late with their vagolytic, rather than cardiotropic ac- 
tivity. This is an unexpected conclusion, because most 
papers stress that  the main effect of  class I antiar- 
rhythmic drugs is inhibition of  fast Na + current in 
cardiomyocytes [7,8,14]. However, our experiments 
showed that the therapeutic effect of  these agents is 
more complex and versatile. Presumably, the inhibi- 
tion of  fast Na + current occurs not in myocytes, but 
predominantly in neurons of  the autonomic nervous 
system that mediate arrhythmogenic influences to myo- 
cardium. For example, pronounced vagal activity pro- 
vokes premature atrial repolarization [1,3,12,13], while 
the effect of  catecholamines or sympathetic nerves 
results in activation of inward ionic currents leading 
to early or delayed myocardial  postdepolarization 
[1,15]. In both cases progressive decrease of  myo-  
cardial excitation threshold occurs [1,11]. Therefore, 
the critical convergence of  inward and outward ionic 
currents may decrease the depolarization threshold to 
zero and induce trigger-like self-excitation of the myo- 
cardium. Since parasympathetic ventricular innerva- 
tion is limited, this type of  arrhythmia takes place 
primarily in the atria, which agrees with published 
data [4]. 

This approach clarifies the correlation between the 
antiarrhythmic and local anesthetic properties of many 
antiarrhythmic drugs [1,7,8], because inhibition of  the 
afferent link contributes into the therapeutic effect of  
these agents by suppressing the reflector mechanisms 
of the arrhythmogenic effects of  the autonomic ner- 
vous system. 

Our data indicate that the effect of  other class I 
antiarrhythmic drugs [6], as well as propranolol, amio- 
darone, and verapamil [9] (belonging to classes II-IV 
according to classification [14]) is also mediated via 
negative neurotropic action on sympathetic and/or para- 
sympathetic structures in the heart. A similar effect was 
round for antihistamine drugs phencarol and dimebon 
that have pronounced antiarrhythmic potency [2]. 

Therefore, the antiarrhythmic effect of  many (if 
not all) medical preparations includes pronounced nega- 
tive neurotropic component, and the correct theory of 
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therapeutic efficiency of antiarrhythmic drugs cannot 
be constructed without this component. Logically, 
there is a good reason to perform screening for new 
antiarrhythmic agents under conditions of NAF and to 
refine the machanism of their pharmacological action. 
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