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According to modern concepts, bradycardia induced by veratrine alkalolds [5, 8] as well as by cardiac
glucosides [4] s based on a Bezold-Jarlsch type of reflex. One of the arguments In support of this point of
view {s'the fact that no such bradycardfa occurs upon section of the cervical vagl. Recently, however, we
have obtained data indicating that bradycardia Induced by veratrine alkalofds could also develop on the basis
of & local reflex [1].

It is well known that veratrine alkalolds elicit bradycardia not only of the heart in situ but atso of the
{solated 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 morphologic substrate for local reflexes {n the heart has long been established, As far back asthe last
century A, Doglel [3] discovered the so-called cells of the second type in the cardiac ganglia, which are re-
garded by many modern histologistsas afferent or sensory neurones of the autonomic nervous system [2]. The
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Fig. 1. The effect of veratrine alkalolds 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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Flg. 2. The effect of veratrine alkaloids on contractons of the isolated cat heart following its weatment with hexonfum,*

Records the same as in Fig, 1,

elferent pathways of local reflexes In the heart are
mediated by the postganglonle neurones of the vagl,
Thus, upon stimulation of receptor formations {n the
heart the transmission of fmpulses from the afferent
pathways to the efferent may be achleved In the
cardlac ganglia,

METHODS AND RESULTS

Our experiments were for the most part per-
formed on fsolated hearts. The majority of experf-
metts was carried out on cat-hearts, the rest on
white rat hearts, The hearts were Isolated by the -
Langendorf method and were perfused with Kravkov's
fluid, uslng the usual apparatus. The veratrine
alkaloids were used In the form of a mixture — a
Merck preparation called Veratrinum purlssimum,

In the first series of experiments a check was
made on the Influence of veratrine alkalolds on the
thythm of contractions in the {solated cat heart, As
should have been expected, these alkaloids produced
definite bradycardia in relatively low concentrations
(1107 (Fig. 1) and arrhythmia and cardiac arrest
in high concentrations (1+10 - and higher).

In the next series of experfments the effect of
veratrine alkalolds 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 trans-
mission of impulses In the cardiac ganglia.

The ganglion-blocking substances used in-
cluded pentamin"(1-107%), hexopjum (1-10°%),
novocaine (1-10°%) and barbamy! (4 -107%), It was
found that these substances, with the exception of
hexonfum 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., Hexonfum, how-
ever, proved a most convenlent preparation for this
investigation since it blocked transmission of im-
pulses in the ganglia without causing appreciable
depression of cardiac contractions, Following pre-
liminary perfusfon of the cardiac vessels with a
solution of hexonfum 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 conditlons veratrine alkaloids led to

Transliterated. Probably hexamethonium — Publisher,

Russian trade name.



arrest of the {solated rat heart in concentration of 1+107% 3-6 minutes after its admintsteation, followlng
treatment of the heart with hexonfum such effect was only achleved after 6-12 minutes,

1t was important to estabiish the effect of versteine alkalolds on cardlac contractions under conditions
of experimental myocarditis since it has been shown that In the lztter condition, produced by adrenalin and
theophylline, transmission of impulses In the cardiac ganglia of the vagl is efther hindered or completely
blocked,

Myocard{tis was induced in cats by successtve {ntravenous {njection of adrenatin (0.3-0.35 ml/kg),
0.1% solution of the hydrochloride, and theophyliiné (75 mg/kg). The oaset and development of myocarditis
was monftored by electrocardfograms  and by the state of excitation transmissfon from the vagl to the heart,
When the presence of myocarditls was established objectively, the heart was excised and placed in the usual
spparatus for perfusion of {solated organs,
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Fig. 3. The effect of veratrine alkaloids on blocd pressure.beforc {a) and after (b)
introduction of hexonium into the blood,

Records from above down: blocd pressure, administration of veratrine, time marker
{1 second),

The results of these experiments corresponded to those of the preceding ones; veratrine alkalofds caused
less marked bradycardia or no bradycardia at all when transmission of impulses in the cardiac ganglia was
efther prevented by ganglion blocking substances or hindered by conditions associated with experimentally
produced myocarditis., In the latter case cardlac arrest by veratrine alkaloids occurred after longer delay,

The effect of veratrine alkaloids onthe rhythm of cardiac contractions following the use of ganglion
blocking substances was also studied in {ntact animals. In these cases, too, bradycardia was iess pronounced

Plg. 3).

Finally, the effect of veratrine alkalofds on the rhythm of cardiac contractions {n the presence of ex-
perimentally produced myocarditis was checked in experiments on intact animals,

The results of these experiments also colncided with the data obtained in experiments on the {solated
heart, {.e., in the presence of experimental myocarditis bradycardia caused by veratrine alkalofds (10 -20 mg/kg)
was considerably less marked than in the normal heart,

Bradycardia of the {solated heart caused by veratrine alkalofds can thus be diminithed by hexonium and
other ganglion blocking substances. Moreover, these alkaloids give less pronounced slowing of cardiac con-
tractions in the presence of experimentally produced myocarditis in the isolated heart, when transmission of
{mpulses in the cardiac ganglia of the vagl {s hindered. There are, therefore, grounds for considering that
bradycardis of the {solated heart caused by veratrine alkaloids in relatively small doses develops along the
Iine of local reflexes,
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The suggestion that excitation of the vagal ganglia In the heart occurs under the {nfluence of these
alkaleids is refuted by the fact that the transmissfon of impulses from the vagl to the heart is not facilitated
but faliibitcd in these cases,

In the Intact organism, no veratrine alkalold-induced bradycardia {s observed after transection of the
cervical vagi. Consequently, in the {ntact organfsm bradycardia arfses reflexly by the Bezold-Jarfsch type of
effect, The question regarding the reason why lpcal reflexes in the heart do not appear under the Influence
of veratrine alkalofds so far remalns unanswered. It can only be supposed that only with complete denervation
of the heart is it possible for local reflexes to arlee in {t. '

Analogous effects may be observed under the {nfluence of cardiac glucosides.
It follows that local reflexes can arise in the heart not only under the {nfluence of veratrine alkaloids
but also of cardiac glucosides., Consequently, this phenomenon is of a general character,

SUMMARY

Veratrine alkalolds {n small doses cause bradycardia. This action depends mostly on the Bezold reflex.
Under the effect of veratrine alkaloids bradycardia may appear in the {solated heart of the local reflex type..
It is not yet clear why local reflexes of the heast in situ do not manifest themselves following section of the
vagus nerves,
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