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Asp i ra t ion  of a i r  through the intubat ion tube f rom the d iaphragmat ic  lobe of the lung in a ne s -  
thet ized dogs evoked ref lex b r adyca rd i a  and a r t e r i a l  hypotension. The reac t ion  was a s so -  
c iated with s t imula t ion  of specif ic  deflat ion recep to r s  in the lung pa renchyma  and its pathway 
lay in the vagus nerves .  

The c h a r a c t e r  of the ca rd iovascu l a r  response  to adequate s t imula t ion  of the specif ic  deflation r ecep-  
to rs  of the lungs is unknown [11]. Some workers  cons ide r  that this  form of s t imula t ion  affects only r e s p i r a -  
t ion and not the c i rcu la t ion  [8]. The w r i t e r ' s  p rev ious  inves t iga t ions  suggest  that in fact ce r t a in  changes 
are  observed  in the c i r cu la t ion  under  these  c i r c u m s t a n c e s  [1]. 

The object  of the p r e sen t  inves t iga t ion  was to study this  p rob lem more  closely.  

EXPERIMENTAL METHOD 

Dogs (36} were anesthetized with morphine (1-4 mg/kg) and urethane (0.7-1 g/kg). Adequate stimula- 
tion of the deflation receptors of the lungs was produced by aspirating air from one (diaphragmatic) lobe of 
the lung through the intubation tube, which was inserted deep into the bronchus of the traeheotomized animal 
[5]. Sometimes the stretch receptors of the lungs were stimulated by injecting air through the same intuba- 
tion tube [2] for comparison. The degree of deflation or stretching of the lobe of the lung was judged from 
the intensity of the changes in intrapulmonary pressure (in mm Hg). 

The lung receptors were paralyzed by production of an intrapulmonary steam burn [3, 7]. The intu- 
bation tube was connected to a flask in the bottom of which water was boiled. 

Respiration (pneumograph), arterial pressure (mercury manometer}, and the heart rate (Fleisch's 
intervalograph [9]}, and sometimes also the venous and intrathoracic pressures (water manometer}, were 
recorded on a smoked drum. 

EXPERIMENTAL RESULTS 

Deflation of one lobe of the lung (DOLL) evoked genera l ized  a r t e r i a l  hFpotension,  b radycard ia ,  and 
bradypnea.  The venous and in t r a tho rac ic  p r e s s u r e s  changed only sl ightly or  not at all  (Fig. 1). The r e -  
sponse was weak espec ia l ly  as regards  changes in the a r t e r i a l  p r e s s u r e .  Cardiac  changes were some -  
what more  marked,  and were s o m e t i m e s  cons iderab le  (Figs. 1 and 2). With an i n c r e a s e  in the degree  of 
DOLL, the response  became  s t ronge r  (Fig. 2). In four dogs, sl ight quickening of the hea r t  ra te  was ob- 
served,  with no changes in the a r t e r i a l  p r e s s u r e ,  in r e sponse  to modera te  DOLL. However, with an in -  
c r ea se  i n D O L L t h e t y p i c a l  d e p r e s s o r  r e sponse  appeared in these  an imals  also. In nine dogs, no response  
whatever  occur red  to DOLL. This may have been  due to i nc rea sed  sens i t iv i ty  to the anes thes ia  because  
af ter  de l ibera te  deepening of the anes thes ia  with ba r b i t u r a t e s ,  the response  to DOLL was always abolished. 
However, despi te  the specific d i f ferences  be tween the r e sponses  descr ibed ,  the typical  d e p r e s s o r  response  
to DOLL on the whole was s t a t i s t i ca l ly  s ignif icant  (Fig. 2). 
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Fig. 1. Response of c a rd iovascu l a r  sys tem to dec rea se  of 20 mm 
Hg in  p r e s s u r e  in  d iaphragmat ic  lobe of r ight  lung (a and b denote 
different  types of response}.  F r o m  top to bot tom: r e sp i r a t ion ,  
venous p r e s s u r e ,  a r t e r i a l  p r e s s u r e ,  hea r t  ra te  (each ve r t i c a l  l ine 
co r responds  to t ime  in te rva l  between two hea r t  bea ts ;  the longer  
the l ines  the s lower  the hea r t  rate ,  and vice versa},  m a r k e r  of s t i -  
mula t ion and t ime  m a r k e r  (3 sec). 

The absence of specific changes in p r e s s u r e  in  the la rge  veins  or  in the thorax in  r e sponse  
to DOLL is ind i rec t  evidence that the blood flow in the venae cavae and in  the pu lmonary  c i r cu la t ion  
was unchanged. It was there fore  suggested that the d e p r e s s o r  response  a r i s e s  through a ref lex f rom 
the lung parenchyma,  in the same way as the cor responding  r e s p i r a t o r y  response  [5]. This  sugges -  
t ion was conf i rmed by the fact that the response  was eas i ly  blocked by t r a n s i e n t  bu rn ing  of the i n v e s -  
t igated lobe of the lung. 

Afferent  f ibers  of the co r respond ing  ref lex  arc  evidently t r ave led  in the vagus ne rves ,  for the 
r e sponse  d i sappeared  complete ly  af ter  cold blocking (9-10 °) of these ne rves  and af ter  b i l a t e r i a l  vagot-  
omy. The card iac  response  d i sappeared  af ter  in jec t ion of a t ropine,  but the fall of a r t e r i a l  p r e s s u r e  
r e m a i n e d .  Consequently,  it  can be postulated that ef ferent  f ibe r s  to the hea r t  run  in the vagus ne rves ,  
and those to the ve s se l s  run in the sympathe t ic  vasomotor  ne rves .  

Stre tching of one lobe of the lung (SOLL) also evokes a ref lex d e p r e s s o r  r e sponse  and inhibi t ion  
of r e s p i r a t i o n  [2]. Poss ib ly ,  therefore ,  unde r  DOLL condit ions,  compensa to ry  s t re tch ing  of the oppo- 
si te  lung develops and this may be the cause of the reflex. However,  this hypothesis  was not con-  
f i rmed  exper imenta l ly .  Con t ra l a t e ra l  vagotomy, for  example,  ne i ther  blocked nor weakened the r e sponse  
but, on the cont ra ry ,  s t rengthened it. After  i p s i l a t e r a l  vagotomy the r e sponse  e i the r  ceased  comple te ly  
or  became cons iderab ly  weaker.  The effect of i p s i l a t e r a l  bu rn ing  of the lobe of the lung, desc r ibed  
above, agreed  with these  re su l t s .  

The poss ib i l i ty  is not ru led  out that dur ing DOLL s t re tch  r ecep to r s  of the inves t iga ted  lung also 
a re  s t imula ted  and that this  is the cause of the reflex. However, t es t s  showed that the d e p r e s s o r  
r e sponses  to DOLL and SOLL were most  probably due to complete ly  di f ferent  m e c h a n i s m s .  F o r  example,  
the r e sponse  to DOLL usual ly  inc reased  gradual ly  in s t rength  dur ing  the per iod  of s t imula t ion ,  and this  
effect continued for a shor t  t ime af ter  s t imula t ion  also (Fig. 1). During SOLL no such effect was observed.  
Repet i t ion of DOLL at shor t  t ime in t e rva l s  (0.5-1 min) usual ly  caused gradual  weakening and, eventual ly ,  
total  cessa t ion  of the response .  The response  recovered  af ter  5-10 min. Repet i t ion of SOLL had no effect 
on the c h a r a c t e r  of the response .  Following appl icat ion of a cold block (9-10 °) to the vagus ne rves  the 
response  only to DOLLwas  complete ly  abolished,  while that to SOLL rema ined  unchanged. The same effect 
was obtained by burn ing  the inves t iga ted  lobe of the lung: the response  to DOLL was blocked while that to 
SOLL remained .  
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Fig.  2. Re la t ionsh ip  be tween  r e s p o n s e  
of c a r d i o v a s c u l a r  s y s t e m  to d e g r e e  of 
def la t ion  of d i a p h r a g m a t i c  lobe of  lung. 
A r i t h m e t i c  mean  data :  cont inuous l ine 
shows a r t e r i a l  p r e s s u r e ,  b roken  l ine 
shows h e a r t  ra te .  Resu l t s  of ind iv idua l  
e x p e r i m e n t s :  f i l l ed  c i r c l e s  denote  a r -  
t e r i a l  p r e s s u r e ,  unf i l led  c i r c l e s  denote  
h e a r t  r a t e .  A b s c i s s a ,  d e c r e a s e  in i n t r a -  
l o b a r  p r e s s u r e  (in mm Hg); o rd ina te ,  
changes  in ind ices  (in p e r c e n t  of in i t i a l  
value) .  

It can t h e r e f o r e  be concluded  that  the d e p r e s s o r  
r e s p o n s e  to DOLL is  evoked by  s t imu la t i on  of spec i f i c  
def la t ion  r e c e p t o r s  of the lungs.  They a re  ev ident ly  l o -  
ca ted  in the lung p a r e n c h y m a  b e c a u s e  no s ign i f ican t  d i s -  
t u r b a n c e s  of the b lood flow in the pu lmonary  c i r c u l a t i o n  
were  o b s e r v e d  dur ing  DOLL, and the c o r r e s p o n d i n g  r e -  
sponse  was e a s i l y  b locked  by an i n t r a p u l m o n a r y  burn.  

Slowing of the h e a r t  bea t  dur ing  def la t ion  of the 
lungs,  when p roduced  by s topping a r t i f i c i a l  r e s p i r a t i o n  
in c u r a r i z e d  dogs,  has  a lso  been  o b s e r v e d  by Nik i fo rov-  
sk i i  [6], and dur ing  c l in i ca l  s t imu la t i on  of def la t ion  r e c e p -  
t o r s  of the lungs by Pa in ta l  [10]. In both t hese  e x p e r i -  
men t s  the b r a d y c a r d i a  was p o s s i b l y  due to the s ame  r e -  
f lex as that  d e s c r i b e d  in the  p r e s e n t  paper .  However ,  
as  r e p o r t e d  e l s e w h e r e  [4], the w r i t e r  d i s c o v e r e d  that  
b r a d y c a r d i a  a r i s i n g  a f t e r  s topping a r t i f i c i a l  r e s p i r a t i o n  in 
c u r a r i z e d  dogs deve loped  main ly  through s t imu la t ion  of 
s i n o - a o r t i c  r e c e p t o r s  [4]. Accord ing  to Widdicombe [11], 
i t  has  not ye t  been  f inal ly  e s t a b l i s h e d  that  Pa in t a l  was in 
fact  s tudying spec i f i c  def la t ion  r e c e p t o r s  of the lungs.  
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