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Recently, several works have appeared describing the involvement of the sinocarotid and aortic reflexogeneous
zones in regulation of the blood flow through the lesser circulation {5-7, 11, 12, 20, and others].

We have established the presence of reflex influences originating in the vessels of the portal system and influenc-
ing the tone of the pulmonary vessels [2].

It can be seen that reflexes from the greater circulation are concerned in the regulation of the flow through the
lesser circulation. However, despite numerous investigations [9, 10, 13, 17, 22] the problem of the autoregulation of
the pulmonary circulation cannot be considered as settled. '

The object of the present work hasbeen to study the nature of the reflex changes in the tone of the pulmonary
vessels in response to changes of pressure in them.

EXPERIMENTAL METHOD

The experiments were carried out on cats. Anesthesia was induced with ether, and then after the change-over
to artificial respiration it was maintained with urethane. Access to both lungs was gained by bilateral extirpation of
the 5th rib. The posterior lobe of the left lung was isolated humorally. In order to preserve the innervation of the
vessels of this lobe as completely as possible, in places where the afferent cannula was introduced into the pulmonary
artery and where the efferent cannula was introduced into one of the pulmonary veins, the adventitia was carefully
separated and preserved. The vessels of this lobe were perfused with Locke's solution at 37-38% in many of the ex-
periments the Locke's solution was mixed with heparinized feline blood maintained at a constant pressure of from 5-
12 cm water. We used the perfusion method because the humoral isolation vessels produced by this means eliminates
the mechanical transmission of pressure from the right ventricle and from the left atrium to the perfused pulmonary
vessels, an effect which has been pointed out by many authors [6, 8, 11, 12, and 15]. Furthermore this method enables
very small variations in vascular tone to be observed [1]. The arterial pressure was recorded by a mercury mano-
meter from the common carotid artery. The experiments were discontinued as soon as there was any edema of the
perfused lobe. The perfusion was not continuous for more than 10~30 min in the different experiments. Because the
contraction of the muscles of the diaphragm or of the abdominal wall or larynx may mechanically influence the pul-
monary circulation [6, 11], in some of the experiments we divided the phrenic and recurrent laryngeal nerves. Alto-
gether in 50 experiments we reduced and lowered the pressure in the vessels of the right and left lungs 501 times.

EXPERIMENTAL RESULTS

Reduction of the pressure in the vessels of the right lung brought about by compression of the branch of the
pulmonary artery led to a constriction of the perfused vessels of the left lung and to an increase in arterial pressure
(Fig. 1).

The change in the tone of the perfused vessels occurred after a latent period of from 1-5 sec. Evidence of the

* Read at the 50th Summary Scientific of Bashkir Medical Institute on April 4, 1963,
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Fig. 1. Change in the tone of humorally isolated vessels of the left
lung and of the general arterial pressure in response to compression
of an arterial branch of the right lung. Curves, top to bottom: blood
pressure in common carotid; number of drops of perfusate passing
through vessels of the posterior lobe of the left lung; time marker

(2 sec); marker indicating fall in pressure in right lung,.

reflex nature of the increase in pulmonary tone was afforded by experiments in which after division of the nerves and
adventitia of the vessels passing through the root of the perfused lobe of the left lung compression of the same artery
of the right lung failed to bring about constriction of the perfused left-lung lobe. However, the reflex of the right-
lung vessels influencing the vessels of the greater circulation was maintained. If the nerves were cooled only a small
amount, when they were heated again the vessels of the left lung once more constricted. In 233 out of 264 cases re-
duction in pressure in the pulmonary vessels led to an increased tone of the perfused vessels; in 12 there was a drop
in pressure, in 13 the reaction was mixed, and in 6 cases there was no reaction.

Increase in pressure in the vessels of the right lung resulting from compression of one of its veins caused a re-
flex dilatation of the vessels of the left-lung lobe. From Fig. 2 it is clear that the reflex change in the tone of the
vessels of the left lung was also associated with a reflex depression of arterial pressure in the greater circulation [3, 4, 19].

The reflex reduction in tone of the vessels of one lung and the reduction in the general arterial pressure was
directly proportional to the extent o which the pressure was raised in the vessels of the other lung (Fig. 2A, B). Asa
rule, maximum reduction in tone of the perfused vessels occurred towards the end of the period of interference, and
was maintained for some time after the interference had ceased (Fig. 2C). In 220 out of the 237 cases increase in
pressure in the pulmonary vessels was associated with a dilatation of the humorally isolated pulmonary vessels, in o
cases the vessels were constricted, in 7 there was no reaction, and in 5 cases the reaction was mixed.

From these results it follows that a change in the pressure of the pulmonary vessels exerts a marked influence on
their tone and on the tone of the vessels of the greater circulation, and the 2 changes are in the same direction. A
similar coincidence in the reactions of the vessels of the greater and lesser circulations has been observed when the
pressure in the pulmonary vessels was raised {4], when the receptors of the carotid sinus and of the aortic nerve were
stimulated [6, 12, 16, 18, and 21], when muscular work was undertaken, and during respiration [15].

Compression of the branches of the pulmonary vessels may apparently be associated with some increase in pres-
sure in the right atrium and venae cavae. There is, therefore, reason to suppose that the changes which we observed
in the vascular system during compression of the pulmonary vessels have their origin in reflexes originating not in
pulmonary receptors but in the heart. However, if this was the case, compression of the arteries and veins of the lungs
would be associated with only one effect on the vascular system, because changes of pressure in the heart would then
be of the same type. However, we have observed that during compression of a pulmonary artery and vein the actions
on the vessels of the greater and lesser circulations are opposed. For the same reasons the idea that during compres~
sion of the pulmonary vessels reflexes originated from their chemoreceptors as a result of hypoxia of the pulmonary
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Fig. 2. Change in the tone of vessels of the posterior lobe of the left
lung, and of the general arterial pressure in response to (A) partial, (B)
complete compression of the vein of the right lung for 25 sec. Curves,
top to bottom: blood pressure in the common carotid; number of drops
of perfusate passing through vessels of the posterior lobe of the left lung;
time marker (6 sec); marker indicating increase in pressure in right lung.

tissue is at variance with our results. Further opposing evidence is the existence of a marked interrelationship be-
tween the pulmonary and the bronchial blood supplies.

The results of our work give reason to suppose that when the blood pressure in the pulmonary vessels rises, the
subsequent fall may be brought about not only by reflex dilatation of the vessels of the greater circulation [4] but
also very likely through the simultaneous reduction of tone in the vessels of the lesser circulation itself. The oppo-
site process may occur when the pressure in the vessels of the smaller circulation falls.

SUMMARY

Experiments have shown that reflex changes occur in the tone of pulmonary vessels if pressure is changed within
them. A decrease in pressure causes the vessels to constrict and induces an increase of general pressure. The op-
posite effect is observed when the pressure in the pulmonary vessels rises.
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All abbreviations of periodicals in the above bibliography are letter-by-letter transliter-
ations of the abbreviations as given in the original Russian joumal. Some or all of this peri-
odical literature may well be availahble in English translation. A complete list of the cover-to-
cover English translations appears at the back of this issue.




