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According to modern concepts, bradycardla induced by veratrlne alkaloids [5. t ]  as well as by cardiac 
giucosides [4] is based on a Bezold-larlsch type of reflex. One of the arguments in support of this point of 
view Is'the fact that no such bradycardla occurs upon section of the cervical vagi. Recently, however, we 
have obtained data Indicating that bradycardla induced by veratrlne alkaloids could also develop on the basis 
of a local reflex [1]. 

I t  Is well known that veratrine alkaloids elicit bradycardia not only of the heart In sltu but also of the 
Isolated heart. In connection with this It could be expected that bradycardia arises by a local reflex in the 
latter case. The present work is concerned with verification of this hypothesis. 

The morphologlc substrate for local reflexes in the heart has long been established. As far back as the last 
century A. Doglel [3] discovered the so-called cells of the second type In the cardiac ganglia, which are re- 
gamed by many modern histologlstsas afferent or sensory neurones of the autonomic nervous system [2].  The 

Fig. 1. The effect of veratrine alkaloids on the contractions of an isolated cat heart. 
Records from above down: cardiac contraction, mark indicating administration of the 
preparation, time marker (1 second). 
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efferent pathway~ of lo~:~l reflexe~ In the heart :~re 
ntedl~ted by the postg~nRll~)nlc neurone~ of the va~l, 
Thus, tlpon stimtllatiotl of receptor fortt~ath,n, |n the 
heart the tt~nsn)l~ion of ttr~ptthe, fr.~m the afferent 
pathw~tys to the efferent m,ty be achieved lit the 
cardiac ganglia. 

M E T H O D S  AND ~ E S t J L T S  
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Our e=periment~ were for the most part p , r -  
formed on isolated hcartsl The n)ajorlty of e~pcrl- 
menu was carried out on car hearts, the rest on 
white rat hearts. The hearts were Isolated by the 

LLangendorf method and were per fused with Kravkov's 
fluid, using the usual apparatus. The veratdne 
alkaloids were u~ed in the form of a mixture - a 
Merck preparation called Veratrinum purissimum. 

In the first ~eries of experiment~ a check was 
made on the influence of veratrinc alkaloids on the 
rhythm of contractions in the isolated cat heart. As 
should have been expected, these alkaloids produced 
definite bradyCardia in relatively low concentrations 
(1 �9 10"e) (Fig. 1) and arrt~ythmia and cardiac arrest 
in high concentrations (1 �9 10 "t and h|gher). 

In the next series of experiments the effect of 
veratrine alkaloids on the rhythm of cardiac con- 
tractions under the influence of ganglion-blocking 
substances was investigated, bearing in mind that 
if bradycardia so induced arose as the result of local 
reflexes it could be prevented by blocking tram- 
mission of impulses in the cardiac ganglia. 

The ganglion-blocking substances used in= 
eluded pentamln~(1.10"6),  hexordum (1.10.4).  
novocaine (1 - 10"s) and barbamyl (4 �9 10"5). It was 
found that these substances, with the exception of 
hexonium were not entirely suitable for this purpose 
since simultaneously with blocking ganglionic 
transmission in the heart they depressed cardiac 
activity; in other words they themselves caused 
slowing of cardiac contractions. Hexoniur~. how- 
ever, proved a most convenient preparation for this 
investigation since It blocked transmission of im- 
pulses In the ganglia without causing appreciable 
depression of cardiac contractions. Following pre- 
liminary perfusion of the cardiac vessels with a 
solution of hexonium bradycardia was elicited by 
veratrine alkaloids to a smaller extent and in some 
cases no bradycardia at all was observed (Fig. 2). 

Cardiac arrest under the Influence of veratrine 
alkaloids occurs much later following treatment with 
ganglion blocking substances. For example, when 
under ordinary conditions veratrine alkaloids led to 

" Transliterated. Probably hexamethonlurn - Publisher, 
*" Russian trade name, 
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arre,t of the i*olated tat heart In concentration of 1.10 4 3-6 mln~ttes afte~ it, adrt, lnhtratlon0 following 
treatment of the heart with hexonlum hich effect ,ca, only achieved after 6-1~ minutes, 

It was Important to estahJish the effect of veratrlne alkaloids on cardiac contractions under condltion~ 
of experimental myocardltls since It has been ,hown that in the latter condition, produced by adrenalin and 
theophylllne, transmlmlon of impulses In the cardiac ganglia of the vagl IS either hindered or completely 
blocked. 

Myocardlth was induced in cats by successive intravenous injection of adrenalin (0.8-0.35 ml~gL 
0.1qo solution of the hydrochlodde, and theophylllnr (~5 mg/kg). The onset and development of myocardltts 
was monitored by electrocardiograms and by the hate of excitation transmission from the vagi to ~he heart. 
When the premnce of myocardltls was established objectively, the heart wa~ excised and placed In the usual. 
apparatus for perfuston of Isolated organs. 

Fig. 3. Tim effect of veratdne alkaloids on blood pressure before (a) and after (b) 
introduction of hexonlum into the blood. 
Records fzom above down: blood pressure, administration of veratrine, tlme marker 
(1 second). 

The results of them experiments corresponded to those of the preceding ones: veratrlne alkaloids caused 
less mark~.d bradycardla or no bradycardla at all when trammlsslon of impulses in the cardiac ganglia was 
either prevented by ganglion blocking substances or hindered by condltiom associated with experimentally 
produced myoeardltis. In the latter case cardiac arrest by veratrlne alkaloids occurred after longer delay. 

The effect of veratrlne alkaloids on the rhythm of cardiac contractions fol!owlng the me of ganglion 
blocking substances was abo ztudied In intact animals. In these cases, too, bradycardia was less pronounced 

#,if. 3~. 
Finally, the effect of veratrine alkaloids on the rhythm of cardiac contractfora In the presence of ex- 

pedmentany produced myocardltis Was checked In experiments on intact animals. 

The re~ulu of these experiments also coincided with the data obtained in experiments on the isolated 
heart, i.e., In the presence of experimental myocardltls bradycardla caumd bY veratrine alkaloids (10-20 mg/kg) 
was considerably less marked than In the normal heart. 

Bradycardla of the isolated heart eaumd by veratrine alkaloids can thus be diminished by hexonium and 
other ganglion blocking substances. Moreover, these alkaloids give less pronounced slowing of cardiac con- 
tractions in the presence of experimentally produced myocardltls In the isolated heart, when transmission of 
lmpul~s in the cardiac ganglia of the vagl is hindered. There are, therefore, grounds for considering that 
bradycardia of the isolated heart caused by veratrlne alkaloids in relatively small doses develops along ~he 
line of local reflexes. 
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The suggestion that excitation of the vagal ganglia In the heart occurs under the influence of the~e 
alkaloids is refuted by the fact that the transships|on of impulses from the vagl to the he;trt is not facilitated 
but intilbited In them cams. 

In dm intact organism . no veratdne alkaloid-induced bradycardta is observed after transection of the 
cervical vagl. Conmquently, in the intact organism bradycatdia arises reflexly by the Bezold-larlsch type of 
effect.  ~ l e  question regarding the reason why local reflexes In the heart do not appear under the Influence 
of veratdnc alkaloids so far remains unanswered. It can only be suppomd that only with complete denetvatlon 
of the heart is It possible for local reflexes to adm In It.  

Analogous effects may be observed under the Influence of cardtac glucosldes. 

it follows that local reflexes can arise in the heart not only under the influence of v eratrlne alkaloids 
but also of cardiac glucosldcs. Consequently, this phenomenon Is of a general character. 

S U M M A R Y  

Veratrine alkaloids in small doses cause bradycardla. This action depends mostly on the Bezold reflex. 
Under the effect of veratrlne alkaloids bradycardta may appear in the Isolated heart of the local reflex type.  
It Is not yet clear why local reflexes of the heart in situ do not manifest themselves following section of the 
vagus nerves. 
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