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The work of Professor P. K. Anokhin and his collaborators has established that adrenaline, administered
intravenously and intra-aortally, exerts a marked influence on the functional state of the baroceptors of the
aortic and carotid sinus reflex zones. Small doses of adrenaline (0.1 g) enhance the excitability of the
baroceptors, while large .doses (0.5-1.5 g) lead to a reversible depression of baroceptor activity following an
initial stage of increased excitability, These changes are explained by the chemical action of adrenaline on
baroceptors [1, 6, 7, 8, 12].

Heymans and collaborators [13, 16, 17, 18, 19, 20, 21, 22] have shown that local application of adrenaline,
noradrenaline and other sympathomimetic substances to the carotid sinus region produce reflex lowering of
arterial pressure owing to increased excitation of baroceptors. The reason for this excitation, according to
Heymans, is increased muscle tone of the carotid sinus. Vasodilator. and sympathomimetic substances applied
to the carotid sinus produce a reflex rise in blood pressure as a result of the relaxation of carotid sinus muscles
caused, according to Heymans and others, by diminished stimulation of the baroceptors. The fundamental
mechanism regulating the functional state of baroceptors is the muscle tone of blood vessels.

It is hardly possible to agree with the hypothesis postulated by Heymans and his co-workers.

It is well known that the carotid sinus is an artery of the elastic type [9).. Its wall contains relatively few
muscle fibers, in spite of the fact that neighboring sections of the carotid arteries have a powerful muscular
layer. The overwhelming majority of the baroceptors are found in the sinus adventitia.

It has been established that adrenaline causes contraction of the carotid sinus muscles and diminishes the
circumference of the sinus {17, 18, 23],

Taking into account that the stimulation of baroceptors results not from changes of pressure but only fiom
stretching {14, 15] it can be assumed that in experiments where adrenaline acted on the carotid sinus at constant
pressure [4, 16] decreased stretching of the baroceptors could only occur as the result of their decreased stimu-
lation. In fact, however, increased baroceptor stimulation was observed which consequently appeared, despite
changes in the blood vessel muscle tone, as the result of the chemical action of adrenaline on these receptors [1].

A more complex situation is observed in experiments where adrenaline acts under conditions of changing
pressure within the sinus. Landgren [23] demonstrated that adrenaline reduces. the elasticity of the carotid sinus
wall at a pressure of 0-100 mm of mercury, but increases it at a pressure of 100-200 mm. However, changes
in elasticity cannot be the cause of enhanced excitation of baroceptors evoked by adrenaline. In'the experiments
of Heymans and co-workers [16, 17, 19, 20, 21, 22] this enhanced excitation persisted at blood pressures consider-
ably lower than 100 mm of mercury, i.e., under conditions both of the magnitude of stretch and the degree of
of elasticity below normal.
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Small doses of acetylcholine increase the excitability of the carotid sinus baroceptors, while large doses
depress it [24], i.e., its effect is analogous to that of adrenaline although these two substances affect arterial
tonus differentdy.

In our opinion, Heymans and collaborators misinterpret the mechanism of the action of adrenaline on
baroceptors, assigning the leading role to its action on the muscle tone of the vessels and completely ignoring
the chemical effect of adrenaline on these receptors.

In our investigations of the effect of intravenous administration of adrenaline, the changes in the functional
state of the baroceptors could have depended on the direct action of adrenaline on the baroceptors as well as
on other changes associated with the administration of adrenaline (hyperglycemia, etc ).

In the experiments described below an attempt was made to elucidate the effect of changing blood glucose
levels on the changes in the activity of the baroceptors evoked by adrenaline. Changes in blood glucose concen-
tration could play a definite role in these experiments. This could be supposed on the grounds of the importance
of carbohydrate metabolism in receptors as regards processes of their excitation [3, 11]; moreover, blood vessel
receptors react to changes in glucose concentration [5, 101,

EXPERIMENTAL

Experiments were performed on rabbits under light urethane anesthesia (1 g per 1 kg body weight).
Bioelectric potentials from the depressor nerve, reflecting the activity of the aortic arch baroceptors, were
recorded oscillographically., The noise level of the oscillograph did not exceed 5y v. The amplitude of the
baroceptor volleys was 100- 200 4 v. The electrocardiogram was also recorded oscillographically. A simultaneous
record of the bloed pressure, measured by mercury and elastic manometers, was made on a kymograph. Records
of blood pressure and of nerve impulses from the depressor were accurately synchronized.

RESULTS

Two series of experiments were cairied out. In the first series the aim was to discover whether hyper-
glycemia could by itself affect the activity of baroceptors, In order to decide this question a study was made
of the effect of intravénous administration of glucose on the depressor nerve impulses.

The rabbit was given from 2 to 10 ml of 10¢, glucose solution over a period of 15-30 seconds. This
should have raised the blood glucose level by approximately 100-500 mgd.

Each of four rabbits was given glucose 3-4 times in different quantities at intervals of 30-40 minutes.
The results of the experiments proved to be, on the whole, similar.

A slight rise in blood pressure (10 mm of mercury on an average) occuired during the administration of
glucose; the blood pressure gradually returned to the original level in the course of 2-5 minutes (Fig. 1).

Some increase in the impulses from the depressor nerve was observed simultaneously with the rise in
blood pressure (Fig. 1, B, C). Lowering of blood pressure was accompanied by a decrease in the depressor
nerve impulses (Fig. 1, D).

Changes in nerve impulses in these experiments were not very pronounced. They were considerably less
than those observed after the administration of adrenaline.

It follows from this that hyperglycemia which supervenes the administration of adrenaline cannot by
itself play a significant part in the changes of baroceptor activity.

In the second series of experiments the effect of glucose after the administration of large doses of
adrenaline was studied at the moment of adrenaline-induced depression of baroceptor activity (cessation of
impulses at high blood pressure levels), It was supposed that intravenous administration of glucose at that
moment might restore the baroceptor impulses, since Babsky and Kirillova [2] had demonstrated that small
doses of adrenaline increased the excitability of the spinal cord whereas large ones depressed it. However,
when adrenaline in large doses acted in solution rich in glucose it increased excitability instead of depressing it.
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Fig. 1. The effect of intravenous administration of 5 cc 108
glucose solution (6-18 sec. of experiment) on the depressor nerve
impulses (I) and blood pressure (II).

I} Records in each section (A, B, C, D) from above down:
depressor nerve oscillogram; time in 0,05 and 0,01 sec. (dots);
electrocardiogram. Figures refer to blood pressure levels and to
time from the beginning of the experiment. Solid horizontal
line denotes period during which glucose was administered;

II) Records from above down: mercury manometer record of
blood pressure; elastic manometer record of blood pressure;
record of glucose administration ( depression in the line); record
of period of oscillographic registrations (depression in the line);
time in seconds. Scale of blood pressure levels in miltimeters
of mercury. Corresponding moments of the experiment are
denoted by similar letters on the oscillogram and the kymogram.

In the present experiments adrenaline produced :many of the same changes in the functional properties
of the baroceptors as those observed by Babsky and Kirillova in the case of the spinal cord.

The similarity of the effect of adrenaline on baroceptors and on the cells of the spinal cord naturally
suggested the possibility of a single mechanism for the action of adrenaline.

It was therefore decided to find out whether the depression of baroceptor activity (cessation of impulses
at high blood pressure levels) depended on a deficiency of glucose.

To decide this question depression of baroceptor activity was evoked by large intravenous doses of
adrenaline (0.8-1.2 nig) and during this time glucose was administered intravenously. 1If the depression of
baroceptor activity were really related to glucose deficiency, it would be expected that the sharp rise in blood
glucose level so produced would restore the baroceptor activity,

Experiments were performed on 5 rabbits who were given 5-20 ml of 109, glucose solution intravenously,
Glucose was given 2-4 minutes after the injection of adrenaline, when depression of baroceptor activity took
place.

One of such experiments is represented in Fig, 2, I and IL Intravenous injection of 1 mg adrenaline pro-
duced marked depression of baroceptor activity in the course of the first minute (Fig. 2, I and II, B). Despite
a very high blood pressure level, the impulses were considerably weaker even during the first minute than
before the administration of adrenaline. During the depression of baroceptor activity the impulses practically
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Fig. 2. The effect of intravenous administration
of glucose (106-130 sec. of experiment) on the
activity of aortic baroceptors depressed by ad-
ministration of 1 mg adrenaline (1) and biood
pressure (1I).

Records from above downwards the same as in
Fig. 1. In Fig. 2, 11, the periods of adminis-
tration of adrenaline (7-11 sec of experiment)
and of glucose {106-130 sec of experiment) are
marked by depressions in the third from the
bottom horizontal line.
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lost their volley character: the discharge during systole and ventricular diastole was of approximately equal strength.

Between 106 and 130 seconds of the experiment 10 ml of glucose solution was given (Fig. 2, Iand II, C. D),
which lowered the blood pressure by 20 mm of mercury. After 1.5 minutes, it again rose(Fig. 2, E).

Administration of glucose did not produce any marked changes in baroceptor activity.

During the administration of glucose the discharge continued to grow weaker and then began to increase
slowly in strength. 1.5 minutes after the injection of glucose this increase was quite marked, but had not reached
the original level (Fig. 2, I, E).

In this experiment, as in many of the others, considerable diminution of the electrocardiogram amplitude
was observed after large doses of adrenaline (Fig. 2, I E, F).

This did not, however, indicate diminished cardiac contractions, since during the same time the pulse
pressure was not altered (Fig. 2, I, E, F).

Administration of glucose to four other rabbits also did not exert any appreciable effect on the depressed
activity of the baroceptors.

The present experiments cannot in any way deny the possibility of a direct or indirect effect of adrenaline
on carbohydrate metabolism in the baroceptors.

They do, however, indicate that adrenaline-induced depression of baroceptor activity is not dependent on
depletion of glucose in the reflex zone. ‘

Evidently the analogous effect of adrenaline on the cells of the spinal cord and on baroceptors is not

determined by its influence on glucose consumption,
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