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Recently, several  works have appeared describing the involvement  of the sinocarotid and aort ic reflexogeneous 
zones in regulat ion of the blood flow through the lesser c i rcuia t ion [5-7,  11, 12, 20, and others]. 

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

It can be seen that reflexes from the greater c i rculat ion are concerned in the regulat ion of the flow through the 
lesser c i rculat ion.  However, despite numerous investigations [9, 10, 13, 17, 22] the problem of the autoregulat ion of 
the pulmonary c i rcula t ion cannot be considered as settled. 

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

E X P E R I M E N T A L  M E T H O D  

The experiments  were carried out on cats. Anesthesia was induced with ether, and then after the change-over  

to a r t i f i c ia l  respiration i t  was main ta ined  with urethane. Access to both lungs was gained by b i la te ra l  ext irpat ion 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 comple te ly  as possibIe, 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 advent i t ia  was careful ly  
separated and preserved. The vessels of this lobe were perfused with Locke's solution at 37-38 ~ in many of the ex-  

per iments  the Locke's solution was mixed  with hepar inized fel ine blood main ta ined  at a constant pressure of from 5-  
12 cm water.  We used the perfusion method because the humoral  isolat ion vessels produced by this means e l imina tes  

the mechan ica l  transmission of pressure from the right vent r ic le  and from the left  a tr ium 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 smal l  variat ions in vascular tone to be observed [1]. The ar ter ia l  pressure was recorded by a mercury mano-  

meter  from the common carot id 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 rain in the different experiments .  Because the 
contract ion of the muscles of the diaphragm or of the abdominal  wall  or larynx may mechan ica l l y  inf luence the pul -  
monary c i rcula t ion [6, 11], in some of the experiments  we divided the phrenic and recurrent  laryngeal  nerves. Al to -  
gether in 80 experiments  we reduced and lowered the pressure in the vessels of the right and lef t  lungs 501 t imes.  

E X P E R I M E N T A L  R E S U L T S  

Reduction of the pressure in the vessels of the right lung brought about by compression of the branch of the 
puhnonary artery led to a constriction of the perfused vessels of the lef t  lung and to an increase in ar ter ia l  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 60th Summary Scient i f ic  of Bashkir Medica l  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; t ime marker 

(2 sec); marker indicat ing 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 

adventi t ia 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 lef t - 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 lef t- 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 to which the pressure was raised in the vessels of the other lung (Fig. 2A, B). As a 

rule, maximum reduction in tone of the perfused vessels occurred towards the end of the period of interference, and 

was mainta ined for some t ime 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 5 

cases the vessels were constricted, in 7 there was no reaction, and in 8 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 

st imulated [6, 12, 16, 18, and 21], when muscular work was undertaken, and during respiration [18]. 

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 
puh-nonary 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 lef t  
lung, and of the general  ar ter ia l  pressure in response to (A) par t ia l ,  (B) 
comple te  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; 
t ime  marker  (6 see); marker  indicat ing increase in pressure in right lung. 

tissue is at  var iance with our results. Further opposing evidence is the exis tence of a marked interrelat ionship 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 fa l l  may  be brought about not only by reflex d i la ta t ion  of the vessels of the greater  c i rculat ion [4] but 
also very l ike ly  through the simultaneous reduction of tone in the vessels of the lesser c i rcula t ion itself. The oppo- 
site process may occur when the pressure in the vessels of the smal ler  c i rculat ion falls. 

S U M M A R Y  

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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Al l  a b b r e v i a t i o n s  of p e r i o d i c a l s  in the  a b o v e  b i b l i ography  are l e t t e r - b y - l e t t e r  t rans l i t er -  

a t i o n s  of  the  a b b r e v i a t i o n s  a s  g i v e n  in the  or ig ina l  R u s s i a n  journal .  ,Some or all of this peri- 

odical l i terature may well be avai lable in Engl ish translation. A complete l is t  of  the cover - to-  

cover Engl ish  t ranslat ions appears at the back of  this issue. 
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