
368 Specialia 15.4.: 1969 

However ,  s tud ies  on  t h e  s o d i u m - p o t a s s i u m  a c t i v a t e d  
t r a n s p o r t  a d e n o s i n e t r i p h o s p h a t a s e  of r a b b i t  e r y t h r o c y t e s  
h a v e  s u g g e s t e d  t h a t  t h i s  e n z y m e  is no t  s t i m u l a t e d  b y  
sod ium sa l icyla te  2,12. 

S tud ies  are in  progress  to  i nves t i ga t e  f u r t h e r  t h e  site(s) 
of sa l icy la te  s t i m u l a t e d  e r y t h r o c y t e  inorgan ic  p h o s p h a t e  
release,  a n d  to  d e t e r m i n e  w h e t h e r  th i s  p h e n o m e n o n  is 
r e l a t ed  to  t he  sa l icy la te  i nduced  acce le ra t ion  of e ry th ro -  
cy te  glycolysis.  

Zusammen/assung. N a t r i u m s a l i z y l a t  in  K o n z e n t r a t i o -  
n e n  v o n  2-20 • 10 - S M  v e r u r s a c h t  e inen  b e m e r k e n s w e r t e n  

Ans t ieg  a n  a n o r g a n i s c h e m  P h o s p h a t  sowohl  in K a n i n -  
chen-  wie a u c h  in M e n s c h e n e r y t h r o z y t e n ,  die in 0 ,9% 
N a t r i u m c h l o r i d  oder  Ty rode -Locke ' s  L 6 s u n g  m e h r f a c h  
gewaschen  u n d  suspend ie r t  wurden .  
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Respiratory Reflexes During Anaphylaetic Bronchial Asthma in Guinea'Pigs 

Revers ib le  b r o n c h i a l  a s t h m a  is p roduced  in guinea-  
pigs sens i t ized  to egg a l b u m e n  b y  i n h a l a t i o n  of an t i gen  
aerosol.  A series of i nves t iga t ions  car r ied  ou t  on  severa l  
h u n d r e d  an ima l s  w i th  t he  ob jec t  of t h r o w i n g  f u r t h e r  l igh t  
on  t he  neurophys io log ica l  fac tors  t h a t  under l i e  a n a p h y -  
lac t ic  b r o n c h i a l  a s t h m a  - and  in p a r t i c u l a r  t he  role 
p l a y e d  b y  t h e  vagus ,  chemorecep to r s  a n d  cen t r a l  ne rvous  
m e c h a n i s m s  - h a v e  led to  t he  d e m o n s t r a t i o n  t h a t  charac-  
t e r i s t i c  s t r u c t u r a l  changes  occur  in t he  lungs  du r ing  a n  
a t t a ck ,  and  t h a t  these  in t u r n  give rise to  r e s p i r a to ry  and  
c i r cu la to ry  reac t ions1  3. 

A t  t h e  onse t  of r i s ing b r o n c h i a l  res is tance,  a m a r k e d  
i n s p i r a t o r y  reac t ion ,  cha rac t e r i zed  b y  t a c h y p n o e a ,  oc- 
curs ;  t h e  r e s u l t a n t  increase  in lung  v o l u m e  is a u g m e n t e d  
b y  a i r  t r app ing .  The  i n s p i r a t o r y  reac t ion ,  obse rved  in 
a n a e s t h e t i z e d  an im a l s  as well  as in an ima l s  dece r eb ra t ed  
a t  mid-co l l icu la r  level,  is no t  due  to s t i m u l a t i o n  of t he  
chemorecep to r s  for i t  is no t  abol i shed  b y  d e n e r v a t i o n  of 
t he  ca ro t id  a n d  aor t i c  bodies.  A t  l a t e r  stages,  however ,  
h y p o x i a  develops,  and  t he  chemorecep to r s  come in to  play.  
D e p e n d i n g  on  t h e  s t r e n g t h  a n d  d u r a t i o n  of a severe  
a s t h m a  a t t a ck ,  h y p e r c a p n i a  b r ing ing  a b o u t  d i rec t  rein-  
f o r c e m e n t  of c en t r a l  r e s p i r a t o r y  m e c h a n i s m s  m a y  in 
a d d i t i o n  arise, to  wh ich  e x t r a - v a g a l  p rop r iocep t ive  re- 
f lexes shou ld  p r o b a b l y  also be  added.  

The  i n sp i r a to ry  r eac t ion  rep resen t s  t h e  d o m i n a n t  re- 
s p i r a t o r y  effect,  a n d  is m a i n l y  respons ib le  for t he  cir- 
cu l a to ry  changes  t h a t  follow, namely ,  a revers ib le  fall in  
m e a n  a r t e r i a l  b lood  pressure  a n d  an  increase  in h e a r t  
ra te .  The  i n s p i r a t o r y  r eac t ion  is no t  a f fec ted  b y  a t rop ine  
(Figure,  s ignal  a) and,  as i t  is abol i shed  fol lowing sec t ion  
of t he  vagus  on  b o t h  sides (signals b a n d  c), is m e d i a t e d  
b y  a f fe ren t  f ibers  r u n n i n g  in th i s  nerve.  I t  has  been  pos- 
s ible  b y  m e a n s  of revers ib le  cold block, se lect ive  e lectr ical  
s t imu la t i on ,  a n d  record ing  of t he  n e u r o g r a m  f rom v a g a l  
f i l aments ,  to  e s t ab l i sh  t h a t  t he  f ibers  specif ical ly con-  
ce rned  w i t h  t he  ref lex ar ise  f rom def la t ion  receptors .  The  
l a t t e r  become  ac t ive  d u r i n g  t h e  e x p i r a t o r y  p h a s e  of 
a s t h m a t i c  b r e a t h i n g .  F u r t h e r  s tud ies  h a v e  s h o w n  t h a t  
these  recep tors  r e spond  to  forced def la t ion  (i.e., increased  
i n t r a t h o r a c i c  pressure)  du r ing  sh i f t  of t h e  i n t r a p l e u r a l  
nega t i ve  pressure  to  pos i t ive  values.  Th i s  increase  in 
i n t r a t h o r a c i c  pressure  in  t u r n  leads  to  increase  in b ron-  
chia l  res is tance.  Compress ion  of t h e  ches t  wal l  a u g m e n t s  
t he  i n s p i r a t o r y  reflex, whereas  t ho rac i c  d i s tens ion ,  d u r i n g  

which  t h e  e x p i r a t o r y  i n t r a p l e u r a l  p ressure  r eve r t s  to  sub-  
a t m o s p h e r i c  values,  d imin i shes  it. These  resu l t s  lend sup-  
p o r t  to  t h e  conclus ions  of WYss  4,5 t h a t  s t i m u l a t i o n  of 
t h e  de f l a t ion  receptors  e n h a n c e s  i n s p i r a t o r y  efforts, a n d  
t h e r e b y  suppresses  p u l m o n a r y  collapse, or local  effects 
such  as a te lec tas i s  a n d  p u l m o n a r y  compress ion,  b u t  
h a m p e r s  t h e  m e c h a n i s m s  s u b s e r v i n g  t he  se l f - regula t ion 
of resp i ra t ion" ,  7. 

I t  h a s  been  shown  b y  PAINTAL 8 t h a t  t h e  def la t ion  
receptors  in  t h e  ca t  are s i t u a t e d  in t h e  r e sp i r a to ry  b ron-  
chioles, a t r i a  or alveoli.  Our  h is to logical  s tud ies  of lungs  
f i xed  in v ivo  d u r i n g  an  a s t h m a  a t t a c k  revea l  t h a t  t he  
a n a p h y l a c t i c  na r rowing  or obs t ruc t i on ,  wh ich  occurs  pre-  
d o m i n a n t l y  in t h e  bronchioles ,  leads  to  e m p h y s e m a  a n d  
microscopic  a te lec tas is ,  cond i t ions  which  imply  a dis- 
t u r b a n c e  in the  i n t r a p u l m o n a r y  d i s t r i b u t i o n  of air  ven-  
t i l a t i ng  t h e  alveoli,  in pa r t i cu la r ,  an  increase  in func t iona l  
r e s i d u a l  capac i ty .  These  f ind ings  s t rong ly  suggest  t h a t  
t h e  a f fe ren t  vaga l  f ibers  respons ib le  for t he  i n sp i r a to ry  
r eac t ion  arise in  a te lec ta t i c  a reas  d ispersed t h r o u g h o u t  
t he  ove r in f l a t ed  lungs, whereas  a u g m e n t e d  p u l m o n a r y  
s t r e t ch  r ecep to r  a c t i v i t y  is cor re la ted  w i t h  e m p h y s e m a .  
A cha in  of even t s  would t h u s  be  se t  up  wh ich  appear s  
to  deve lop  in t he  fol lowing order :  S t r u c t u r a l  p u l m o n a r y  
changes ,  i.e., a n a p h y l a c t i c  o b s t r u c t i o n  of bronchio les  
r e su l t ing  in e m p h y s e m a  a n d  a te lec tas i s ;  a telectasis ,  
g iv ing  r ise to  t h e  i n sp i r a to ry  r eac t ion  associa ted w i th  
t a c h y p n o e a  and  increase  in f u n c t i o n a l  res idual  capac i ty .  
T h e s e  even t s  - in  which  t he  H e r i n g - B r e u e r  reflexes are 
suppressed  b y  def la t ion  recep to r  a c t i v i t y  - lead to  ever-  
increas ing  d i s t u r b a n c e  of t he  l ung  mechan ics  described.  
The  cycles succeed one a n o t h e r  as long as revers ible  
a n a p h y l a c t i c  a i rway  o b s t r u c t i o n  persists .  

The  i n s p i r a t o r y  r eac t ion  is p r o d u c e d  b y  i n h a l a t i o n  of 
an t i gen  aerosol  par t ic les  t h a t  do n o t  exceed 0.5-10 ~z in 
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t ha t  2 s imih)r  tyt>es of a i r w a y  c<>nstrictir m a y  a]s(> occur  
iu the  gttim~a pig. I~t-adSlmoic l ) rea th ing  would  then  l)e 
the  result  ()[ l a rger  a i r w a v  cons t r i c t ion ,  t a c h y p n o i c  
b r e a t h i n g  the  resul t  of cons t r i c t i on  of the  pe r iphera l  air  
ways .  In conc lus ion  it sh<>utd be po in t ed  o u t  t ha t  the  
r e s p i r a t o r y  ref lexes  med i a t ed  by  the  v a g u s  depend  (o 
sonde e x t e n t  on the  species s tudie( l  l~  

The  m a r k e d  i n s p i r a t o r y  reac t ion  d u r i n g  a n a p h y l a c t i c  
b ronch ia l  a s t h m a  in tile g u i n e a - p i g  is a ' F r c m d r e f l e x  de r  
A t m u n g '  J*, a reflex in ou r  a n i m a l s  b r o u g h t  a b o u t  by  the  
d i s t u r b a n c e  in t he  m e c h a n i c s  of b r e a t h i n g  p r o d u c e d  b y  
s tructural  c h a n g e s  in the  lungs.  T h e  la t ter  set  up a series  
of e v e n t s  w h i c h  in turn  s tar t  off  a v ic ious  circle in w h i c h  
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