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The reticular formation of the brain stem not only exerts an ascending, activating influence on the cerebral 
cortex, but also regulates various autonomic functions, notably the rhythm of the heart. Because of this, local stimu- 
lation of the structures composing the reticular formation of the brain stem may give rise to pathological disturb- 
ances of the cardiac rhythm. This provides a suitable model for investigating the suppression of arrhythmias by the 
use of neurotropic drugs with a depressant type of action. 

We have studied the effect of chlorpromazine on experimental arrhythmias of central origin by stimulation of 
various morphological structures in the floor of the fourth ventricle. 

Effect of Chlorpromazine on Experimental/(rrhythmias of Central Origin 

Site of electrode 

Reticulotegmental 
nucleus 

Nuclei of vestibular 
complex 

Nuclei of vagus 
complex 

Type of arrhythmia 

Extrasystoles (ventricular) . . . . . . . . . . . . . . . .  
Interference with dissociation . . . . . . . . . . . . . .  

Idioventricular rhythm . . . . . . . . . . . . . . . . . .  
Dissociation of sinus and heterotmphic 

ventricular rhythm . . . . . . . . . . . . . . . . . . . .  

Disturbance of coronary circulation with 
extrasystolic arthythmia . . . . . . . . . . . . . . . .  

�9 Dissociation of sinus and ventricular 
rhythm . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Disturbance of coronary circulation with 
groups of extrasystoles . . . . . . . . . . . . . . . . .  

Ventrieular paroxysmal taehycardia . . . . . . . . . .  

Dose of chlorpromazine 
(in mg/kg), causing 

Diminution 
of arrhyth- 
mias 

0.05 
0.05 

0.2 

0.2 

1.25 

0.5 -1.0 

0.5 -1.5 
0.5 

Total aboli- 
tion of cardiac 
arrhythmias 

0.1 
0.25 

0.35 

0.5 

1.8 

1.0 -1.5 

2.25 
1.0 

E X P E R I M E N T A L  METHOD 

Experiments were conducted on cats anesthetized with methane (1 mg/kg, intraperitoneally) and maintained 
on artificial respiration. The body temperature of the animals was maintained by external heating. After removal of 
the cerebellum, various zones of the medulla and pone were stimulated by means of a unipolar electrode, with rec- 
tangular pulses (1 millisec, 60 cps, 1-10 V) for periods of 5-10 sec at intervals of 10 rain. At the end of the experi- 
ment the position of the electrode was verified by electrolytic destruction of the area of stimulation and subsequent 

histological examination of the specimen [2]. 
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The e lect rocardiogram (ECG) of the animals was recorded during s t imulat ion and after its cessation, in leads 

1, 2, 3, and CR 4. Chlorpromazine was in jec ted  into the jugular vein in doses of between 0.005 and 2.5 mg/kg .  Al -  

together 12 experiments were performed. 

Fig. 1. Effect of chlorpromazine on arrhythmias arising during st imu- 
lat ion of the re t icutotegmental  nucleus. A) ECG ( lead 2) before,  dur- 
ing (straight line), and after stimulation. Each cut of the ECG is a d i -  
rect  continuation of the one above. During s t imulat ion ventr icular  
extrasystoles with full compensatory pauses appear; B) the same after 
inject ion of chlorpromazine in a dose of 0.1 mg/kg.  

E X P E R I M E N T A L  R E S U L T S  

Stimulat ion of cer tain parts of the medul la  causes different forms of disturbance of the card iac  act ivi ty,  man i -  
fested by extrasystoles, interference with dissociation, dissociation of the sinus and ventricular rhythms, ventr icular  
paroxysmal tachycardia  and, in some experiments,  disturbance of the coronary circuIat ion with arrhythmias. De- 
pending on the site of s t imulat ion and the type of pa thologica l  manifestat ion of card iac  act ivi ty,  different doses of 
chlorpromazine were required in order to abolish these disturbances (see the table).  

The arrhythmias arising during s t imulat ion of the zone of the re t icu lo tegmenta l  nucleus were most eas i ly  sup- 
pressed by chlorpromazine.  According to Broadal [8], this zone corresponds to the region of the magnoce l lu la r  and 
ventral re t icular  nuclei.  St imulat ion of  this zone gave rise to interference with dissociation or to ventr icular  ex t ra-  
systoles with full compensatory pauses. 
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As is clear from Fig. 1, chlorpromazine in a dose of 0.1 mg/kg totally prevented the development of extra- 
systoles. Interference with dissociation was abolished by chlorpromazine in a dose of 0.25 mg/kg. The duration of 
action of the drug when given in these doses varied between 40 and 60 rain. To abolish the arrhythmias and pre- 
vent changes in the morphology of the ECG waves for longer periods required larger doses of chlorpromazine. 

During stimulation of the region of the vestibular nuclei (the medial nucleus of Schwalbe) depression of the 
function of the sinus node developed and was accompanied by an increase in the excitability of the subjacent nodes- 
atrioventricular and ventricular. Alternation of the sinus and heterotrophie ventdeular rhythms both during stimulation 
and after its end may be seen in Fig. 2. To suppress these types of cardiac arrhythmia the dose of chlorpmmazine 
had to be raised to 0.5 mg/kg. 

Fig. 3. Effect of chlorpromazine on disturbance of the coronary circulation and 
cardiac rhythm during stimulation of the nucleus ambiguus. A) ECG (lead 2) be- 
fore, during (straight line), and after stimulation. Each cut of the ECG is a di- 
rect continuation of the one above. Before stimulation) sinus rhythm, rate 100/rain. 
At the end of and after stimulation the rate increases on the average by 12/rain; B) 
after injection of chlorpromazine in a dose of 1.8 mg/kg. 
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Still larger doses of chlorpromazine were required to abolish the disturbances of cardiac activity arising during 
stimulation of the nuclei of the vagus nerve. Some of these arrhythmias were like those which developed during 
stimulation of the nuclei of the vestibular complex. However, these disturbances of the cardiac rhythm were sup- 
pressed by administration of chlorpromazine in a dose of 1.5 mg/kg, i.e., twice as large as the dose given in the 
preceding case. 

The cats proving most resistant to chlorpromazine were those in which the disturbances of the cardiac rhythm 
were accompanied by changes in the coronary blood flow. They developed during stimulation of the various nuclei 
of the vagus nerve (the dorsal motor nucleus, nucleus ambigums, etc.). To suppress these disturbances fully, doses of 
chlorpromazine of the order of 1.0-2.25 mg/kg were required (Fig. 3). 

During stimulation of the nucleus ambiguus (ventral nucleus of the vagus and glossopharyngeal nerves) the 
changes in the T wave on the ECG were particularly characteristic. At the end of stimulation the positive T wave 
was changed into a deep negative or biphasic wave, and 10 sec after the end of stimulation alternation of positive 
and negative T waves took place during successive cardiac contractions with arrhythmias. The P wave was greatly 
reduced in amplitude after stimulation for 10 sec. The PQ interval was considerably shortened. Migration of the 
source of the rhythm towards the atrioventricular node was observed. With the appearance of a positive T wave the 
Q - T  segment was shortened and the heart rate increased on the average by 27 beats per minute. These changes dem- 
oustrate a disturbance and a slowing of the process of repolarization of the T wave in association with the changes 
taking place in the myocardium of the ventricles. While these changes in the coronary T wave were going on, an 
arthythmia with a single ventricular extras)stole was observed. 

In some experiments disturbances of the coronary blood flow were accompanied by an extrasystolic arrhythmia 
or dissociaton of the sinus and ventricular rhythms. If increasing doses of chlorpromazine were given fractionally, 
these disturbances were suppressed by very small doses of the drug, much smaller than those required to control the 
disturbances of the coronary circulation. 

Hence different doses of chlorpromazine were required to suppress the different types of cardiac arrhythmias 
of central origin produced by stimulation of certain zones of the medulla. The arrhythmias developing during stimu- 
lation of the reticulotegmental nucleus and the nuclei of the vestibular complex responded most easily to chlor- 
promazine (0.1-0.5 mg/kg). These observations are in agreement with reports in the literature. The vascular re- 
actions evoked by stimulation of the reticulotegmental nucleus and the nuclei of the vestibular complex likewise 
were suppressed more easily by chlorpromazine [1] than the reactions to stimulation of other morphological struc- 
tures. On the whole, however, the vascular reactions were more difficult to control by chlorpromazine than the dis- 
turbances of cardiac activity. The cardiac arrhythmias and disturbance of the coronary circulation with arrhythmias 
obtained by stimulation of the nuclei of the vagus complex proved most resistent to the action of chlorpromazine. 

The action of chlorpromazine on the various types of cardiac arrhytb_mias evoked by stimulation of certain zones 
of the reticular formation was dependent on the localization of the stimulation. Stimulation of the nuclei of the vagus 
complex had a more prolonged effect on the function of excitabi!ity (changes in the T wave) than on the other func- 
tions of the heart, and at the same time it caused changes in the lumen of the coronary arteries. This was reflected 
in the blood supply to the heart which, in turn, caused changes in the ECG. 

The effect of chlorpromazine was dependent, not only on the site of stimulation, but also on the type of the 
cardiac arrhythmia. This may account for the fact that in combined disturbances in the course of the same experi- 
ment, ventricu!ar extras)stoles were abolished by chlorpromazine in a dose of 0.1 mg/kg, while abolition of the dis- 
turhances of the coronary circulation with arrhythmias required a dose of 1.8 mg/kg. The arrhythmias produced by 
stimulation of the reticulotegmental nucleus and the nuclei of the vestibular complex were depressed by smaller doses 
of chlorpromazine than those produced by stimulation of the nuclei of the vagus nerve. It is important to note that 
in nearly every experiment the extras)stoles and certain disturbances of conduction disappeared after the administra- 
tion of comparatively small doses of chlorpromazine (0.1-0.5 mg/kg). 

SUMMARY 

Various types of cardiac arrhythmias were induced by local stimulation of the medulla. In studying the effect 
of chlorpromazine it was revealed that extras)stoles interference with dissociation, and dissociation of the sinus and 
(heterotropic) ventricular rhythms are arrested by low doses (0.1-0.5 mg/kg body weight). Ventricular paroxysmal 
tachycardia, dissociation of sinus and ventricular rhythm and disturbance of coronary circulation with an extrasystolic 
arthythmia are depressed by high doses of chlorpromazine (1- 2. 25 mg/kg). 
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The effect of chlorpromazine depends on the localization of the stimulation. Disturbances of the cardiac 
rhythm caused by stimulation of reticulotegmental nucleus and of the nuclei of the vestibular complex were more 
easily depressed by chlorpromazine than those caused by stimulation of the vagus nerve nuclei. 
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