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Available data in the literature attest to the fact that changes in the level of general arterial pressure may con-
sist of various, as to their expressiveness and direction, regional vascular reactions [1,11,13,15,16,17].

The study of the peculiarities of correlation between the level of general arterial pressure and regional eircu-
lation under conditions of a pathologically altered vascular tonus, namely in hypertension, is of definite interest.

In our previous reports [3,4] we pointed out that, under conditions of experimental chronic hypertension, the
character of reactions of renal vessels undergoes certain changes. In animals with hypertension the pressor reflexes
from various interoceptive zones are accompanied mainly by an active reaction of the renal vessels in the form of
constriction.

In the present work we carried out a comparative investigation of the reactions of peripheral and renal vessels
to interoceptive stimuli from the baroreceptors of the sinocarotid zones and internal organs (stomach, small intestine,
lungs) in healthy animals and in animals with experimental hypertension.

METHOD
Investigation of the regional vascular reactions was carried out via photorecording of the qualitative changes of
the volume rate of the inflowing and outflowing blood of an organ, by employing the Rein thermoelectric method.

The animals (rabbits and.dogs) were narcotized via intravenous administration of nembutal, at a 40 mg dose per
kg weight. For the investigation of renal circulation the thermoelements were applied to the renal artery (or its
branch) and vein; for peripheral circulation— to the femoral artery and vein in the upper third of the femur with sub-
sequent layer-by-layer suturing of the incisions.

Changes in the level of general arterial pressure were recorded on the femoral artery of the opposite side with
a mirror galvanometer by means of a photocell transmitter.

The pressor reflex from baroreceptors of the sinocarotid zones was induced by compressing the trunks of both
common carotid arteries. Stimulation of the mechanoreceptors of the stomach was produced by inflating via gastric
sound a thin-walled rubber balloon with air (50-100 cm® of air in rabbits and 200-600 cm® of air in dogs); the mec-
hanoreceptors of the small intestines were stimulatied by inflating an isolated segment of the intestines, 15-25 cm
to 20-40-60 mm of mercury column.

The depressor reflex from the lungs was induced by inflating the respiratory pathways of the lungs in rabbits to
100-150 mm of water column, in dogs to 10-20 mm of mercury column. At the start of the experiment we generally
used less intense stimuli and later changed to more intense ones. Intervals between stimuli constituted at least 15-20
minutes.

Experimental renal hypertension was induced by the method suggested by N. N. Gorev [5]. The animals were
examined on the 2nd-3rd month of the development of hypertension, i.e,, during the period of the highest rise of
blood pressure. In the experiments with hypertensive animals the inflow of blood to the kidneys was measured in the
pulsating segment of the renal artery distal from the applied ring (in experiments on dogs the thermoelement was
usually applied to one of the branches of the renal artery).
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Fig. 1. Reaction of the peripheral and renal vessels to the interoreceptive stimu-
lations in healthy animals. a) from baroreceptors of the sinocarotid region (ex-
periment on a dog); b) from baroreceptors of the small intestine (experiment on
a rabbit); c) from the gastric baroreceptors (experiment on a rabbit); d) from
pulmonary baroreceptors (experiment on a dog). Meaning of curves from top
downward: blood flow in the renal artery, renal vein, femoral artery, femoral
vein, arterial blood pressure in the femoral artery. Vertical black lines~ the
beginning and end of stimulation.
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Fig. 2. Reaction of the peripheral and renal vessels to the interoreceptive
stimuli in hypertensive animals. a) from baroreceptors of the sinocarotid
region {experiment on a rabbit); b) from baroreceptors of the small intest-
ine (experiment on a rabbit); c) from baroreceptors of the stomach (ex-
periment on rabbit); d) from pulmonary baroreceptors (experiment on
rabbit). Meaningof curves: the same as in Fig. 1.
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The work was camried out on 32 healthy animals (eight dogs and 24 rabbits) and 22 hypertensive animals (10
dogs and 12 rabbits).

RESULTS
The characteristic course of each of the investigated interoceptive reflexes can be observed in healthy animals.
The pressor reflexes under usual conditions are induced by the constriction of peripheral vessels, while depressor refiex-
es react to the dilatation of these vessels,

The intensity and direction of the renal vascular reactions differed in accordance with the applied interorecep-
tive stimulation. Thus, the pressor reflex from baroreceptors of the sinocarotid zones took place upon constriction of
the peripheral vessels, whereas renal circulation showed no change, as had been pointed out back in 1936 by Hartman,
Orskov, and Rein [18]. Fig. 1 a shows the photorecording of one of the experiments in the study of reflex influences
from baroreceptors of the sinocarotid zones on renal and peripheral circulation,

As seen in Fig. 1 a the rise in blood pressure is accompanied by a constriction of the peripheral vessels which
is manifested in the increased venous outflow from the extremity; the renal circulation is not affected. It should be
noted that the peripheral vascular constriction following reflex influences from the carotid sinuses, according to our
data, is quite frequently manifested in the increase of the venous outflow from the extremity,whereas in the femoral
artery the blood flow is not affected. Of the 16 experiments conducted in the study of the sinocarotid reflex, the -
above described regional reactions took place in 15 experiments, and only in one there was an increased flow obser-
ved in the femoral artery with a simultaneous decrease of the blood flow in the renal artery=— a type of reaction
usually encountered in animals with experimental hypertension (see below).

In contrast to the reflex influences from the carotid sinuses, the "conjugated” interoreceptive influences from
the internal organs as per V. N, Chernigovskii (with baroreceptors of the stomach, small intestine and lungs), employ-
ed in our experiments, quite frequently were accompanied by active reactions of the renal vessels,

In the pressor reaction from the baroreceptors of the small intestine, together with the peripheral vascular con-
striction, the opposite reaction of the renal vessels, namely their dilatation, could be observed. Fig. 1,b shows that
an increased arterial pressure is accompanied in this case by the slowing down of the peripheral circulation attested
by the reduced blood flow rate in the femoral artery and an increased renal circulation as the result of active dila-
tation of the renal vessels, judging by the reduced outflow of blood in the renal vein. Apparently, the generally ob-
served slight shift of the arterial pressure level at a given reflex (5-15 mm of merc. col.) is the result of contrasting
regional vascular reactions, Of 17 experiments in this series, the described reactions of the vessels of the kidney and
extremities took place in 16 experiments. In one a constriction of renal vessels was detected and an unaltered blood
flow in the femoral vessels — a reaction often encountered in hypertensive animals.

The pressor reflex from gastric mechanoreceptors proceeds with the reduction of peripherai circulation, where-
as-renal circulation may remain unchanged (Fig. 1,b), or increase passively or actively (dilatation of renal vessels).
It should be pointed out that in correspondence with the data of our previous work [4], in the present work, in 6 tests
out of 18 we also detected a constriction of peripheral vessels together with the constriction of renal vessels.

For the elicitation of the characteristics of the course of depressor reflexes we investigated the depressor reflex
from the respiratory pulmonary passages. Inflation of the respiratory pathways in 11 out of 18 experiments on normal
animals was accompanied by the dilatation of the peripheral vessels (in the extremity). In the kidneys, circulatory
changes of a predominantly passive nature were observed, and in a number of tests even a dilatation of the renal ves-
sels could be noted. Fig. 1,d shows the dilatation of peripheral and renal vessels following tne depressor reflex from

the lungs.

The observed regional vascular reactions in experimental hypertension are of a different nature. In animals
with experimental hypertension the pressor reactions are accompanied by a frequent reaction of constriction of renal
vessels, The peripheral vascular reactions become less pronounced; in a number of cases they cannot be detected at
all, and sometimes they even become distorted. Fig. 2,a,d shows the results of observations of hypertensive animals.

As seen in Fig. 2, a,b,c, the pressor reactions from the sinocarotid zones, stomach, and small intestine are ac-
companied by a slowing_do.wﬁ of renal circnlation as a result of the constriction of renal vessels. An appreciable re-
duction of peripneral circulation is observed only upon reflex from the stomach (Fig. 2,c). Of 14 experiments, car-
ried out on hypertensive animals in the study of reflex influences from the sinocarotid zones, the above-described
changes of the regional vascular reactions had been observed in 10 experiments; of the 17 tests on refiex influences
from the small intestine—in 11; of 15 tests on reflex influences from the stomach — in 10 cases,
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A change in the nature of vascular reactions of the kidneys and extremities under conditions of hypertension has
been also observed in the depressor reflex from the lungs.

In this case there is a tendency toward more frequent manifestations of active reactions of the renal vessels;
however the direction of the reaction is maintained as in healthy animals, i.e., vascular dilatation. In the peripheral
vessels a reduction of the blood flow predominates in the arteries and veins (in 16 tests out of 19). Fig. 2,d shows a
photorecording of blood flow changes in the renal and femoral vessels under the pulmonary depressor reflex in hyper-
tensive amimals.

1t should be pointed out that in animals with experimental hypertension a certain reduction of the arterial pres-
sure level can be observed; However, the changes in vascular regional reactions remained characteristic of hyperten-
sion,

Thus, experimental hypertension is accompanied by the appearance of a more frequent combination of peri-
pheral vascular reactions with the active reaction of renal vessels, which under pressor reflexes proceeds in the form
of spasms, and in depressor reflexes in the form of dilatation of renal vessels. The reactions of peripheral vessels be~
come less pronounced; they are not detected in a nugnber of instances and at times even become distorted.

The obtained data on the peripheral vascular reactions under conditions of experimental hypertension conform
to the data relating to clinical-physiological investigations of the peripheral vascular reactivity in hypertensive
disease during which conditioned and nonconditioned reflexes were studied [2,6-10, 14, 15],

The character of the regional vascular reaction depends on the extremely complex interrelations of the func-
tional state of the central apparatus of regulation of circulation and the local factors [12),

The detected peculiarities of vascular reactions in the investigated interoceptive reflexes in experimental hyper-
tension apparently depend mainiy on the altered functional state of the vasemotor centers.
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