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Aviado and Schmidt  [4] observed that the character is t ic  respiratory reflexes in dogs to inhalat ion of ammonia ,  

to stretching of the lungs, and to intravenous inject ion of veratr ine disappeared following inhalat ion of steam. They 
suggested that this effect  was due to injury to the corresponding pulmonary receptors under the influence of the high 
temperature  [4, 5]. In that  case the intrapulmonary burn may be important  as a method of securing select ive  b lock-  

ing of the pulmonary receptors.  

The object  of the present invest igat ion was to study this problem. 

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

Experiments were conducted on 17 dogs, The animals  were anesthet ized with morphine (1-6 m g / k g )  and 

urethane (0.8-1,0 g /kg ) ,  with the addit ion of chloralose (10-50 m g / k g )  when necessary. 

A burn of one or both lungs were caused by steam, In the first case the large flask, in the bottom of which 
the water was boiled,  was connected for 20-120 sec to the intubation tube inserted into one bronchus of the t racheo-  

tomized  animal ;  in the second case i t  was connected to the t racheal  cannula, Steam was introduced into the res- 
piratory tract  at  a pressure of 20-40 m m  Hg, The burns were produced repeatedly  (15 times) at intervals of 5-15 rain. 

Before and after exposure to steam, repeated tests were made for the presence of a respiratory [8] and card io-  

vascular  [1] reflex to stretching the lungs, a respiratory reflex to the un i la te ra l  [2] and b i la te ra l  [8] col lapse of the 

lungs, a cardiovascular  reflex to un i la te ra l  and b i l a t e ra l  col lapse of the lungs [2], and a respiratory [6] and card io-  
vascular [3] reflex to an increase of pressure in the pulmonary vessels. The lungs were stretched by increasing the 
pressure in one or both lungs, and col lapsed by pumping air from them. To increase the pressure in the pulmonary 

vessels, a le f t -s ided thoractomy was first performed, and the bronchial  and pulmonary arteries and veins on the left 
side were l igated.  Distal ly to the point  of l igat ion,  an artery of the left  lung was connected by a polyethylene can -  
nula and tube to a Bobrov's apparatus. The thorax was then closed and the an imal  breathed spontaneously. In these 
conditions, when the pressure in the Bobrov's apparatus was raised, a s imilar  increase in the pressure within the blood 

vessel of the isolated lung was produced. 

The respiratory movements (mechanica l  transmission), the arterial  pressure (mercury manometer) ,  and the 
heart rate (Fleisch 's  intervalograph [7]) were recorded on smoked paper. To record the respiratory movement  in the 
chest of the exper imenta l  an imal  lying on its back,  a strong thread was fixed to the region of the xiphoid process 
and passed over a pul ley to be at tached ~o the pen. Fleisch's  apparatus records the interval  (with an accuracy of 
0.01 sec) between two systoles (which Fleisch cal ls  the "pulse t ime")  in the form of a ver t ica l  l ine,  the height  of 
which is d i rec t ly  proportional to the length of the interval ,  i .e . ,  inversely proportional to the heart  rate. 

In four dogs the changes in the blood temperature  in the thoracic aorta were recorded.  For this purpose the 

detector  of an e lec t ro thermometer  was introduced into the thoracic aorta through the femora l  artery under x - ray  

c o n t r o l  
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Effect of stretching the right lung on respirat ion and the c i rculat ion before (A) and 

after (B) two intrapulmonary burns of the right lung (dog No. 2). From top to bottom: 
respiration, a r te r ia l  pressure, "pulse t ime"  (explanat ion in text), duration of s t re tch-  
ing, t ime (3 see). 

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

Repeated intrapulmonary burning with steam led to inhibition, and in most cases to aboli t ion,  of a l l  the in-  
vest igated reflexes (see figure). Inhibition of the reflexes took p lace  as a result of 1-4 burns, and abol i t ion as a r e -  

sult of 1-11 burns. In some cases, despite frequent repet i t ion  of the burns, to ta l  aboli t ion of the reflexes did not 
occur. This result was re la ted  neither  to the depth of anesthesia nor to the duration of the burns. An important  f ac -  
tor here was evident ly  indiv idual  variations in the puh'nonary circulat ion,  for in experiments  on the isolated lung the 
first burn as a role caused abol i t ion of the reflexes.  

With each burn the blood temperature  in the thoracic aorta rose by 0.8-3.0 ~ This was probably caused by 
the warming of the blood, mainly  in the pulmonary capi l lar ies ,  by the direct  act ion of the steam. In burns of the 
lung isolated from the genera l  circulat ion,  the blood temperature  was unchanged. 

Approximate ly  .5 h after the first burn, a frothy fluid began to appear  from the respiratory passages of the in -  
jured lung. At thoractomy,  edema of the lung was found. It may be postulated that edema of the lung caused a 
disturbance of the gas exchange and of the chemica l  properties of the blood. According to some reports [9], an in-  

crease in the blood temperature  i tself  leads to a fa l l  in the pH and a rise in the pCOa of the blood. 

The results suggest that the abol i t ion of the invest igated reflexes may have been caused by centra l  m e c h a n i -  
isms ac t iva ted  by the direct  effect  of the warmed and chemica l ly  changed blood on the centra t  nervous system. 
However, some features do not support this suggestion. The intrapulmonary burn did not modify the reflex influences 
of the carotid sinuses on respirat ion and the c i rculat ion.  This shows that the burn did not cause inhibi t ion of the 

respiratory, vasomotor, and vagus centers. Further, paralysis of the pulmonary reflexes also developed after a burn 

of the isolated lung, when the mechanism of the increase in temperature  and a change in the c h e m i c a l  properties 
of the blood was for p rac t i ca l  purposes excluded.  

Consequently, inhibi t ion of the pulmonary reflexes associated with intrapulmonary burns must be at tr ibuted to 
changes in the corresponding receptors.  This is also confirmed by the fact  that the invest igated reflexes, when abo l -  
ished by a burn of one lung, could be produced afresh in a comple te ly  unchanged form by s t imulat ion of the r e c e p -  
tors of the opposite, uninjured lung. 
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In some cases a partial restoration of the excluded reflexes took place for 12-20 min. On the other hand, 
frequently the excluded reflexes could be evoked again by means of a stronger stimulus. This suggests that the in- 
jury to the receptors of the lungs arising as a result of intrapulmonary edema is functional in character. 

The results of these investigations thus show that intrapulmonary edema can inhibit or exclude the function 
of all the known pulmonary receptors. 
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