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Rdsumd. D e s  s u s p e n s i o n s  de  m a s t o c y t e s  p 6 r i t o n e a u x  
isol6es  de  r a t  f u r e n t  i n c u b S e s  a v e c  10 s u b s t a n c e s  diff6-  
r e n t e s ,  c o n n u e s  ou  p r e s u m 6 e s  ~ t re  d e s  n e u r o t r a n s m i t t e u r s .  
S e u l e m e n t  l ' a d e n o s i n e  t r i p h o s p h a t e  ( A T P )  a u x  c o n c e n -  
t r a t i o n s  s u p 6 r i e u r e s  /~ 2 .64 X 1 0 - ~ M  c a u s ~ r e n t  la  d ~ g r a n u -  
l a t i o n  de s  m a s t o c y t e s .  L ' A T P  c a u s e  6 g a l e m e n t  la  d6g ra -  

n u l a t i o n  de s  m a s t o c y t e s  d a n s  le m 6 s e n t 6 r e .  L ' a c t i o n  de  
I ' A T P  p e u t  ~ t re  r e s p o n s i b l e  de  la d 6 g r a n u l a t i o n  de s  m a s t o -  
c y t e s  c u t a n 6 e s  o b s e r v 6 e  ap rSs  la s t i m u l a t i o n  a n t i d r o m i q u e  
des  n e r f s  s e n s o r i e u x ,  s l o t s  q u e  de  I ' A T P  e s t  l ib6r6 d a n s  la 
p e a u  28 
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Electrocardiographic Changes in Anaphylactic Shock of the Rabbit 

A n a p h y l a c t i c  s h o c k  d u e  t o  a c h a l l e n g e  w i t h  h e t e r o l o -  
g o u s  p r o t e i n s  i n d u c e s  a p r e d o m i n a n t l y  h i s t a m i n e  i n d e -  
p e n d e n t  o v e r a l l  a r t e r i a l  v a s o c o n s t r i c t i o n  in  i n t a c t  a n i m a l s ,  
a s  wel l  a s  in  i s o l a t e d  o r g a n s  w h i c h  a l so  i n c l u d e s  t h e  co-  
r o n a r y  a r t e r i e s  1 9,11. T h e  a n o x i c  e f f e c t s  of  c o r o n a r y  con -  
s t r i c t i o n  c a n  be  e l e c t r o c a r d i o g r a p h i c a l l y  d e m o n s t r a t -  
ed  5, 7, 8, u .  I n  m a n ,  m o s t  c o n c e r n  is d i r e c t e d  t o w a r d s  t h e  
o f t e n  d r a m a t i c  d e c r e a s e  of  a r t e r i a l  b l o o d  p r e s s u r e ,  a n d  cli-  
n i ca l  t r e a t m e n t  m a i n l y  c o n s i s t s  in  a n  a t t e m p t  t o  i n c r e a s e  
v a s c u l a r  r e s i s t a n c e  a n d  t o  e n h a n c e  c a r d i a c  a c t i v i t y  b y  
/ ? - recep tor  s t i m u l a t i n g  s u b s t a n c e s  s u c h  as  e p i n e p h r i n e  o r  
i s o p r e n a l i n e ,  or  e v e n  b y  t h e  u s e  of  v a s c o c o n s t r i c t i n g  
a g e n t s  s u c h  as  n o r e p i n e p h r i n e  or  a n g i o t e n s i n .  I t  t h e r e f o r e  
s e e m e d  of i n t e r e s t  t o  r e p r o d u c e  t h e  d e c r e a s e  of a r t e r i a l  
b l o o d  p r e s s u r e  u n d e r  e x p e r i m e n t a l  a n a p h y l a c t i c  s h o c k  
c o n d i t i o n s  a n d  to  e s t a b l i s h  t h e  n a t u r e  of  i t s  o r ig in .  

Materials and methods. S i x  w h i t e  r a b b i t s  we re  s e n s i t i z e d  
t w i c e  in  a n  i n t e r v a l  of  10 d a y s  b y  1.0 m l / k g  h o r s e  p l a s n l a  
s u b c u t a n e o u s l y .  T h e  c h a l l e n g e  w a s  p e r f o r m e d  3 w e e k s  af-  
t e r  t h e  s e c o n d  i n j e c t i o n  b y  2.0 m l / k g  of  p l a s m a  of  t h e  s a m e  
h o r s e  g i v e n  i n t r a v e n o u s l y .  T h e  a n i m a l s  we re  a n a e s t h e t i z e d  
b y  22.5 m g / k g  of N a - p e n t o b a r b i t a l  i n t r a v e n o u s l y .  

T h e  a r t e r i a l  b l o o d  p r e s s u r e  w a s  m e a s u r e d  b y  d i r e c t  
p u n c t u r e  of  t h e  c a r o t i d  a r t e r y  w i t h  a n  A u t o c a t h - T e f l o n  
3.6 F c a t h e t e r  w h i c h  w a s  c o n n e c t e d  t o  a n  e l e c t r o m a n o -  
m e t r i c  b l o o d  p r e s s u r e  u n i t  w i t h  c o n t i n u o u s  r i n s i n g  of  t h e  
c a t h e t e r .  S i m u l t a n e o u s l y  w i t h  t h e  b l o o d  p r e s s u r e  t h e  
e l e c t r o c a r d i o g r a m  w a s  r e c o r d e d  on  a C a r d i o p a n  I I I  T of F .  
L i e c h t i  AG,  O s t e r m u n d i g e n  ( S w i t z e r l a n d ) .  

Results. T h e  r e s u l t s  a re  s u m m a r i z e d  in  t h e  T a b l e .  B l o o d  
p r e s s u r e  v a l u e s  a n d  e l e c t r o c a r d i o g r a p h i c  c h a n g e s  a r e  re-  
p o r t e d  t o g e t h e r  w i t h  t h e  t i m e  e l a p s e d  a f t e r  t h e  c h a l l e n g e .  
T h e  e l e c t r o c a r d i o g r a p h i c  c h a n g e s  m a i n l y  c o n s i s t e d  in  
n e g a t i v i z a t i o n  of S T - T  a n d / o r  v e n t r i c u l a r  a r r h y t h m i a .  
T h e y  we re  i n t e r p r e t e d  as  s i g n s  of m y o c a r d i a l  a n o x i a .  I n  3 

cases ,  v e n t r i c u l a r  a r r h y t h m i a  o c c u r r e d  a t  f i r s t  wh i l e  in  3 
c a s e s  d e f o r m a t i o n  of  S T - T  w a s  f i r s t  o b s e r v e d .  I n  no  c a s e  
d id  t h e  b l o o d  p r e s s u r e  d e c l i n e  m o r e  t h a n  5 m m  H g  s y s t o l i -  
c a l l v  a n d / o r  d i a s t o l i c a l l y  a t  t h e  o n s e t  of  e l e c t r o c a r d i o -  
g r a p h i c  c h a n g e s .  O n  t h e  c o n t r a r y ,  in  2 a n i m a l s  (No. I a n d  
2) t h e  b l o o d  p r e s s u r e  v a l u e s  h a d  i n c r e a s e d  b y  20/10 m m  
H g  a n d  30/25 m m  H g ,  r e s p e c t i v e l y ,  a t  t h e  o n s e t  of  c a r d i a c  
a l t e r a t i o n s .  I t  m a y  a l so  be  s e e n  t h a t  a n o t a b l e  b l o o d  p r e s -  
s u r e  d e c r e a s e  of  a t  l e a s t  10 m m  H g  o c c u r r e d  o n l y  a f t e r  
e l e c t r o c a r d i o g r a p h i c  c h a n g e s  h a d  p e r s i s t e d  for  a t  l e a s t  
20 sec. 

Discussion. O u r  r e s u l t s  o b t a i n e d  in  i n t a c t  r a b b i t s  in  a n  �9 
e a r l y  p h a s e  of  a n a p h y l a c t i c  s h o c k  i n d i c a t e  t h a t  h e a r t  re-  
a c t i o n s  as  e v i d e n c e d  b y  e l e c t r o c a r d i o g r a p h i c  c h a n g e s  a r e  
i n i t i a l l y  n o t  d u e  to  a d e c r e a s e  of  a r t e r i a l  b l o o d  p r e s s u r e  
a n d  c o r o n a r y  p e r f u s i o n  p r e s s u r e ,  r e s p e c t i v e l y .  T h e s e  ex -  
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Carotid blood pressure in anaphylactic shock before and after challenge with reference to the time of onset of electrocardiographic changes 

Animal No. Blood pressure Blood pressure and time at the onset of Blood pressure and time . 
before challenge 
(in narcosis) Ventricular arrhythmia Negativization of ST-T at the earliest decline at the lowest level 

mm Hg mm Hg see rain Hg see mm Hg sec m m  Hg see 

1 100/80 120/90 62 120/90 70 90/70 120 0/0 140 
2 110/90 110/80 110 140[t15 70 95/75 130 70/50 140 
3 135/105 135/110 14 130/115 40 110[90 90 60/40 300 
4 165/130 165/135 67 150/120 82 125/105 90 60/40 180 
5 120/80 120[85 1080 115/80 65 --  --  (115180) (65) 
6 130[80 120/70 45 130[75 35 100/50 55 50/25 110 
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p e r i m e n t s  do no t  e luc ida te  t he  cause  of t he  a n a p h y l a c t i c  
e l ec t roca rd iograph ic  changes .  However ,  m a n y  observa-  
t ions  sugges t  t h a t  c o r o n a r y  va s ocons t r i c t i on  is t he  m a i n  
cause  of myoca rd i a l  r e ac t i on  in a n a p h y l a c t i c  shock  al- 
t h o u g h  a n o x e m i a  due to cons t r i c t ion  of p u l m o n a r y  a r t e r i a l  
vessels  and  b r o n c h o s p a s m s  m a y  also p l ay  an  i m p o r t a n t  
role in  th i s  connec t ion  l-S, 11. A d i rec t  a n a p h y l a c t i c  r eac t ion  
of t he  m y o c a r d i a l  t i ssue  ha s  also to  be  t a k e n  in to  consi-  
de r a t i on  since a r r h y t h m i a s  h a v e  been  obse rved  in ana-  
phy l ax i s  in i so la ted  p a p i l l a r y  muscle  10 

A l t h o u g h  b lood pressure  e v e n t u a l l y  decreases  because  
of d imin i shed  venous  b lood  r e t u r n  resu l t ing  f rom peri-  
phe ra l  va socons t r i c t i on  wh ich  was d e m o n s t r a t e d  b y  m a n y  
inves t iga tors1 ,  9, i t  seems m o s t  l ikely t h a t  d i m i n i s h e d  
card iac  work  also c o n t r i b u t e s  to  t h e  blood pressure  de- 
crease occur r ing  in e x p e r i m e n t a l  a n d  cl inical  a n a p h y l a c t i c  
shock. Th i s  p o i n t  of v iew is s u p p o r t e d  b y  o b s e r v a t i o n s  
m a d e  in i so la ted  gu inea-p ig  h e a r t s  in  a n a p h y l a x i s  g iv ing  
ev idence  of s t rong  co rona ry  vasocons t r i c t i on  followed b y  a 
s ign i f i can t ly  decreased  card iac  o u t p u t  5, G. 

U n d e r  t he  aspec t  of t he  e l ec t roca rd iograph ic  changes  
obse rved  b y  us and  o the r s  5, 7, s, 11, an  und i f f e r en t i a t ed  t h e r a -  
p y  of a n a p h y l a c t i c  shock  w i t h  ep inephr ine  and  s imi la r  
subs t ances  should  be  recons idered  desp i te  t he  fac t  t h a t  i t  
m a y  decrease  p u l m o n a r y  res is tance3 and  overcome  peri-  
phe ra l  va socons t r i c t i on1 ,9  E p i n e p h r i n e  as well  as iso- 

p rena l ine  m a y  e v e n t u a l l y  increase  a r t e r i a l  b lood  pressure  
a n d  p e r i p h e r a l  t i s sue  perfusion,  b u t  t h e y  m a y  also induce  
v e n t r i c u l a r  ex t r a sys to l i a s  b y  t h e m s e l v e s  a n d / o r  increase  
m y o c a r d i a l  oxygen  def ic iency as d e t e c t a b l e  in  t he  elec- 
t r o c a r d i o g r a m 1 2  I t  is also q u e s t i o n a b l e  w h e t h e r  the  use 
of pressor ic  subs t ances  such  as n o r e p i n e p h r i n e  or angio-  
t e n s i n  can  be  of va lue  in a s i t u a t i o n  in which  m a x i m a l  va-  
socons t r i c t ion  a l r eady  preva i l s  3, le 

Zusamrnen/assung. Die s i m u l t a n e  Reg i s t r i e rung  des 
E K G  u n d  des K a r o t i s b l u t d r u c k s  a m  K a n i n c h e n  in der  
F r i i hphase  des a n a p h y l a k t i s c h e n  Schocks  lgsst  auf  eine 
pr im/ i re  H e r z r e a k t i o n  schl iessen,  welche  n i c h t  auf  e iner  
V e r m i n d e r u n g  des B lu td rucks ,  bzw. des k o r o n a r e n  Per-  
fus ionsdrucks ,  sonde rn  auf  e iner  vo rwiegend  infolge Ko- 
r o n a r k o n s t r i k t i o n  e i n t r e t e n d e n  A b n a h m e  der  Herz le i s tung  
zu b e r u h e n  scheint .  
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A m i n e  a n d  A m i n o  A c i d  M i c r o a n a l y s i s  of  T w o  I d e n t i f i e d  S n a i l  n e u r o n s  w i t h  K n o w n  C h a r a c t e r i s t i c s  

Because  of t he  k n o w n  h e t e r o g e n e i t y  of neu r ons  i t  would  
seem t h a t  precise b iochemica l  i n f o r m a t i o n  on  t he  func-  
t i on ing  of ne rvous  sys t ems  is bes t  o b t a i n e d  f rom experi-  
m e n t s  on  i n d i v i d u a l  neurons .  Cer ta in ly  we will  need  to  
l ea rn  more  of t h e  cel lular  b i o c h e m i s t r y  occur r ing  in 
neu rons  d u r i n g  a d a p t i v e  b e h a v i o u r a l  a c t i v i t y  before  ful ly 
c o m p r e h e n d i n g  t he  u n d e r l y i n g  processes  con t ro l l ing  these  
events .  

I n  t he  p re sen t  work  we h a v e  used a r ecen t ly  d e v i s e d  
m i c r o m e t h o d  1 to  ana lyse  t he  a m i n e  and  amino  acid 
compos i t ion  of two  specif ied g i an t  neu rons  in t he  snai l  
(Helix pomatia) bra in .  T he  m e t h o d  involves  t he  r eac t ion  
of amines  and  a m i n o  acids w i t h  14C-labelled d a n s y l  
chlor ide  to  fo rm c o m p o u n d s  which  can  be  sepa ra t ed  b y  
t h i n  layer  c h r o m a t o g r a p h y  a n d  de t ec t ed  u n d e r  UV- l igh t  
or b y  a u t o r a d i o g r a p h y .  One of t he  neu rons  s tudied,  t he  
g i an t  me tace rebra l ,  or g i a n t  se ro ton in  cell (GSC)2 receives 
b o t h  e x c i t a t o r y  (cholinergic) 3 and  i n h i b i t o r y  i n n e r v a t i o n .  
The  i n h i b i t o r y  effect  is m i m i c k e d  b y  g lu t amic  acid 4. There  
are two  iden t ica l  GSCs in each  snai l  b r a i n  ; one is loca ted  in 
each  cerebra l  gangl ion.  E v i d e n c e  t h a t  these  ceils con t a in  
se ro ton in  comes  f rom f luorescence h i s tochemica l  a n d  
b ioassay  d a t a  3. The  o t h e r  cell analysed,  t he  so called 
pos te r io r  bucca l  cell receives  an  e x c i t a t o r y  (serotonergic)  
i n p u t  f rom each  GSC~, ~. Th i s  cell lacks t he  capac i ty ,  
shown b y  t he  GSC, to  fo rm se ro ton in  f rom 5-hydroxy-  
t r y p t o p h a n  7 and  h i s tochemica l  s tud ies  sugges t  t h a t  t he  
cell lacks serotonin .  The re  is one pos te r ior  bucca l  cell in 
each  bucca l  gangl ion.  

The  m a i n  ob jec t ives  of our  s t u d y  were as followS: 1. To 
d e t e r m i n e  w h e t h e r  i t  is possible  to  o b t a i n  cons i t en t  d a t a  
w h e n  ana lys ing  a sma l l  n u m b e r  of GSCs or pos te r ior  
bucca l  cells d issected  f rom d i f fe ren t  an imals .  2. To o b t a i n  
b iochemica l  d a t a  on  t h e  c o n t e n t  of se ro ton in  in b o t h  types  
of neurons .  3. To e s t ab l i sh  w h e t h e r  t he re  are a n y  differ- 
ences in  t he  amino  acid compos i t i on  of t he  two  types  of 
cells. 4. To o b t a i n  f u r t h e r  d a t a  on  t he  effect  of opt ic  
t en t ac l e  a b l a t i o n  on t he  level  of se ro ton in  in the  GSC, 

since p rev ious  resul t s  suggested  t h a t  th i s  p rocedure  causes 
a r educ t i on  in se ro ton in  8. 

The  ident i f ied  neu rons  were dissected b y  h a n d  f rom 
gangl ia  r e m o v e d  f rom live snails.  The  ceils were t r ans t e r r ed  
to  a D r u m m o n d  Microcap c o n t a i n i n g  3 [xl of cold 0 .05N 
N a H C O  3 (ad jus ted  to  p H  9.5 w i t h  1 N  NaOH) .  W h e n  
suff ic ient  cells were col lected t h e y  were homogenised ,  
3 {xl of ace tone  was added  and  t he  m i x t u r e  cooled to --5~ 
for  1 h. Af te r  cen t r i fug ing  a t  4,000 g for 30 m i n  the  super-  
n a t a n t  was  mixed  w i t h  4 cl of a 2 m g / m l  solut ion 1~C 
label led  d a n s y l  chlor ide  ((1 d i m e t h y l  14C) a m i n o n a p h t h a -  
l ene-5-su lphonyl  chloride)9 in acetone.  E a c h  sample  was 
i n c u b a t e d  a t  37~ for 1 h a n d  s p o t t e d  in t h e  corner  of 
3 • 3 cm p o l y a m i d e  layer  c h r o m a t o g r a p h y  sheet  (Carl, 
Schne ide r  a n d  Schiill, F 170 Mikropo lyamide) .  Chromato -  
g rams  were deve loped  in wa t e r / f o rmic  acid (100:3) in one 
d imens ion  and  in benzene /ace t i c  acid (9: 1) in  the  second 
d imens ion ,  and  viewed in UV-l ight .  A u t o r a d i o g r a m s  were 
p r e p a r e d  us ing  Afga -Gevae r t  D e n t u r e  U l t r a  R a p i d  L film. 

Bes t  resu l t s  were o b t a i n e d  w i t h  e x t r a c t s  f rom 8 cells 
a l t h o u g h  sa t i s fac to ry  c h r o m a t o g r a m s  were also ob ta ined  
w h e n  4 cells were used. E x a m i n a t i o n  of 16 pa i rs  of chro-  
m a t o g r a m s ,  each  p r e p a r e d  f rom 8 cells showed t h a t  i t  is 
indeed  poss ible  to  o b t a i n  cons i s t en t  resu l t s  for each cell 
type .  F igure  1 shows t he  a u t o r a d i o g r a m s  of 3 pairs  of 
c h r o m a t o g r a m s ,  those  of t he  pos te r io r  bucca l  ceils above,  
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