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The effect of i.v. secretin and acid in a Thiry Vella loop, with and without mucosal anesthesia, on acid secretion from a Heidenhain pouch 
using either methacholinc or gastrin pentapeptide as acid stimulants, 

Acid Acid + Oxaine Secretin 

Stimulus Before After Before After Before After 

Methacholine 4~]min 3.1. ,2- 0.9 5.4 a 4- 0.57 3.4 4- 1.2 2.8:1:1.08 1.05 4- 0.32 0.45" _4- 0.39 
Gastrin pentapcptide 2 7]min 2.7 4- 0.6 1.6 a 4- 0.3 4.0 4- 1.6 4.3 4- 1.4 1.11 4- 0.43 0.37 ~ 4- 0.20 

HC1 is expressed as mEq/10 rain + the standard error. - paired differences significant at the 95% level or higher. 

i n t r o d u c t i o n  of N I l 0  HC1 in to  t h e  d u o d e n u m  or  T h i r y  
Vel la  loop inc reased  gas t r i c  ac id  sec re t ion  (Table) .  O n  t h e  
o t h e r  h a n d ,  w h e n  ga s t r i n  p e n t a p e p t i d e  was  t h e  s t imu lus  
ac id  secre t ion  was  d imin i shed .  I n  4 a n i m a l s  t h e  gall  b l ad -  
de r  was  c a n n u l a t e d  for  p ressure  record ing .  N/10  acid con-  
t r a c t e d  t he  gall  b l a d d e r  w h e t h e r  gas t r i c  ac id  sec re t ion  was  
inc reased  or  decreased.  

Ac id i f i ca t ion  of t h e  d u o d e n u m  releases  sec re t in  as well  
as P Z / C C K  in to  t h e  c i rcu la t ion ,  b u t  sec re t in  c a n n o t  be  
respons ib le  for t h e  obse rved  inc reased  s t i m u l a t i o n  of 
gas t r i c  acid w h e n  i .v.  m e t h a c h o l i n e  is t h e  b a c k g r o u n d  
s t imulus ,  s ince  i.v. sec re t in  i nh ib i t s  m e t h a c h o l i n e  s t imu-  
l a t e d  gas t r i c  acid (Table) .  

A l ike ly  e x p l a n a t i o n  for  o u r  resu l t s  is t h a t  P Z / C C K  is 
t h e  m e d i a t o r  of t h e  well  k n o w n  gas t r i c  s ec re to ry  inh ib i -  
t i on  p r o d u c e d  w h e n  t h e  d u o d e n u m  is acidi f ied *. F u r t h e r  
s u p p o r t  for  t h i s  resides  in  t h e  fac t  t h a t  if t he  d u o d e n u m  is 
t op ica l ly  a n e s t h e t i z e d  ac id i f i ca t ion  of t h e  d u o d e n u m  wit1 
no  longer  e f fec t ive ly  s t i m u l a t e  e i t h e r  p a n c r e a t i c  e n z y m e  
p r o d u c t i o n  b or gall  b l a d d e r  c o n t r a c t i o n ° ;  n e i t h e r  will i t  
p o t e n t i a t e  gas t r i c  ac id  sec re t ion  s t i m u l a t e d  b y  m e t h a -  
chol ine  nor  i n h i b i t  gas t r ic  sec re t ion  s t i m u l a t e d  b y  
feeding 6. 

B o t h  C C K / P Z  a n d  d u o d e n a l  acid i n h i b i t  basa l  m o t i l i t y  
in  t r a n s p l a n t e d  fund ic  pouches .  

A d i f f icu l ty  in  t h e  wa y  of a ccep t ing  a n y  h o r m o n e  as t he  
m e d i a t o r  of gas t r ic  sec re to ry  i n h i b i t i o n  of d u o d e n a l  or ig in  
is t h e  r e p o r t e d  fa i lure  to  o b t a i n  i n h i b i t i o n  of sec re t ion  
f rom d e n e r v a t e d  gas t r i c  pouches  8. Th i s  m a t t e r  is st i l l  con-  
t rovers ia l ,  b u t  we (Table) a n d  o the r s  4 h a v e  d e m o n s t r a t e d  

i n h i b i t i o n  of secre t ion  f rom I-Ie idenhain pouches  b y  acidi-  
f i ca t ion  of t he  d u o d e n u m L  

Rdsumd. L a  P a n c r 6 o z y m i n e - c h o l & y s t o k i n i n e  (PZ) aug-  
m e n t e  lu s6cr6t ion de  l ' ac ide  ga s t r i que  s t imul6e  p a r  la  
m & h a c h o l i n e ,  ma i s  d i m i n u e  la  r6ponse  ac ide  ~t ta  g a s t r i n e  
p e n t a p e p t i d e .  L ' ac id i f i ca t i on  de  l ' a n s e  Th i ry -Ve l l a  d u  
d u o d 6 n u m  fa i t  a u g m e n t e r  p a r e i l l e m e n t  la  s6cr6t ion acide  
de la  poche  d ' H e i d e n h a i n  s t imul6e  p a r  Ia m 6 t h a c h o l i n e  e t  
la  d i m i n u e  q u a n d  le s t i m u l a n t  es t  de la  g a s t r i n e  p e n t o -  
pep t ide .  I1 es t  b i en  c o n n u  que  l ' ac id i f i ca t ion  d u  d u o d 6 n u m  
l ib6re le PZ  de la  m u q u e u s e  duod6na le .  Nos  r~su l t a t s  
sugg6 ren t  que  le P Z  es t  l ' a g e n t  m 6 d i a t e u r  d ' a b a i s s e m e n t  
de  l ' ac id i t6  g a s t r i q u e  apr~s  ac id i f i ca t ion  du  d u o d 6 n u m .  
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Etude c o m p a r a t i v e  des  be so ins  m i n i m a  en oxyg6ne  chez  diff6rentes esp~ces  de T414ost6ens 

L a  diff6rence f o n d a m e n t a l e  des  & h a n g e s  r e sp i ra to i re s  
observ6e  chez  p lus ieurs  esp6ces de  T416ost6ens x nous  a 
c o n d u i t  k pr6ciser  leurs  beso ins  m i n i m a  en  oxyg6ne.  

L ' & u d e  c o m p a r a t i v e  a 6t6 fa i te  chez  les Cichlid4s, 
Aequidens lati/rons, les Cypr in id6s ,  Carassius auratus et  
les Cypr inodon t id6s ,  Xiphophorus hellevi, en u t i l i s a n t  u n  
appa re i l  en r eg i s t r eu r  a n t o m a t i q u e  qu i  p e r m e t  d ' e f f ec tue r  
des  exp6r iences  de  longue  dur4e.  

dVIdthode d'dtude. U n e  c h a m b r e  r e sp i r a to i r e  de  150 c m  a 
de v o l u m e  a 6t6 ut i l is6e p o u r  & u d i e r  3 g roupes  exp6ri-  
m e n t a u x :  A.  lati/rons 2-8  g, C. auratus 2-10  g, X .  helleri 
0,9-1,5 g. E l le  fa i t  p a r t i e  d ' u n  appare i l l age  a u t o m a t i q u e  
e n r e g i s t r a n t  s i m u l t a n 6 m e n t  la  c o n s o m m a t i o n  d ' o x y g 6 n e  
e t  l ' a c t i v i t 6  des  poissons2,L 

U n e  macro61ect rode  de  t y p e  Clark,  b r a n c h 6 e  d a n s  la  
c h a m b r e  resp i ra to i re ,  m e s u r e  les v a r i a t i o n s  de la  p ress ion  
pa r t i e l l e  d ' o x y g 6 n e  d a n s  le mil ieu.  Celles-ci s o n t  enregis-  

t r6es  p a r  u n e  t a b l e  en reg i s t r euse  B e c k m a n .  L a  t e m p & a -  
t u r e  d ' exp6r i ence  es t  de 25 °C. 

L ' e a u  de  la  c h a m b r e  r e sp i ra to i re  es t  p r 6 a l a b l e m e n t  
sa tu r6e  d 'a i r .  Le passage  d ' u n  c o u r a n t  d ' a z o t e  p r o v o q u e  
la  d i m i n u t i o n  de l ' oxyg~ne  ] u s q u ' k  une  p ress ion  de  
50 m m H g .  C 'es t  A p a r t i r  de ce t t e  t e n s i o n  que  s ' e f fec tue  
l ' e n r e g i s t r e m e n t  de  ta ba isse  de  la t e n e u r  en  oxyg6ne .  

P o u r  6v i te r  la  r 6 o x y g 6 n a t i o n  A p a r t i r  de  Fair ,  l ' e au  es t  
r e c o u v e r t e  d ' u n e  couche  d ' hu i l e  de  pa ra f f ine .  D6s que  le 
po i sson  p r6sen t e  des  s ignes  de  g6nes  resp i ra to i res ,  I ' eau  

x M.-L. RUULA~D, Bull. Soc. zool. Ft. 90, 347 (i965). 
M.-L RUHLAND et A. HEUSNER, C. r. Sdanc. Soc. Biol. 153, 161 
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I~XPERIENTIA 24/6 

Chambre respiratoire 150 cm s. Seuils limites de la 
pression partielle d'oxyg~ne mesur6s chez diffdrentes 
esp~ces, o X. helleri, • C. auratus and A~ A. lati]rons. 

Poids g Exp6ri- Dur6e Poids g 
mentation 
norlnale 5 
02 mmHg 

02 minima Dur6e Comportement 
mulHg ppm h 

A. tatilrons 4-6 36 24 h 2-8 
6-11 24 24 h 

C. auratus 4-6 34 24 h 2-10 
6-i1 24 24 h 

X. helleri 0,7-5 48 24 h 0,9- 
1,5 

4-8 0,21-0,30 3 Calme. Mouvements 
operculaires amplifi6s 

13-15 0,70-0,80 0,40 Phase d'excitation. 
MonrOe en surface. 

25 1,5 0,30 Phase d'excitation. 
Mont~e en surface. 

es t  r6oxyg~n$e p a r  u n  c o u r a n t  d ' oxyg6ne  qu i  p6n~t re  p a r  
une  o u v e r t u r e  la t6ra le  d a n s  la e h a m b r e  resp i ra to i re .  Ceci 
p e r m e t  de  r6p6 te r  l ' exp6r ience  u n  c e r t a i n  n o m b r e  de lois  
sur  le mSme  an imal ,  sans  p e r t u r b e r  les cond i t i ons  exp6ri-  
men ta l e s ,  n i  exc i t e r  le poisson.  

Rdsultat et discussion. Sur  le g r aph ique ,  son t  repr~sent6s  
les seuils  l imi te s  de  la  p ress ion  par t i e l l e  d ' o x y g 6 n e  des  
esp~ces ~tudi~es.  

Le  T a b l e a u  p r6sen t e  Ies va l eu r s  de  la  p ress ion  par t i e l l e  
d ' o x y g ~ n e  au  cours  de  l ' e x p 6 r i m e n t a t i o n  n o r m a t e  4, a ins i  
que  les t ens ions  d ' o x y g ~ n e  m i n i m a  n6eessaire  ~ la su rv ie  
des  poissons.  

I1 es t  ~ sou l igner  que  les A.  lati/rons t o l~ ren t  des pres-  
sions d ' o x y g b n e  t rbs  basses,  de  l ' o rd re  de  4 -8  m m H g .  E n  
outre ,  ils se d i s t i n g u e n t  des au t r e s  espSces p a r  leur  com- 
p o r t e m e n t  par t i cu l ie r .  I ls  r e s t e n t  c a h n e s  au  fond  de la 
c h a m b r e  resp i ra to i re ,  a m p l i f i e n t  leurs  m o u v e m e n t s  de  
ven t i l a t i on ,  ma i s  ne  p r 6 s e n t e n t  j a m a i s  des phases  d ' exc i -  
r a t i on .  

Ces r~su l t a t s  c o n c o r d e n t  avec  ceux  o b t e n u s  p a r  WHIT- 
WORTH s qui  a 6 tudi6  les besoins  en  oxyg~ne  de  30 esp~ces 
di f f6rentes .  E n  s o u m e t t a n t  tes po i ssons  ~ u n e  ae t i v i t 6  
forc6e, la ma jo r i t 6  des  esp~ces s u c c o m b e  ~ des  t a u x  
d ' o x y g ~ n e  inf6r ieurs  A 2 p p m  (38 m m H g ) .  Seuls  se dis- 
t i n g u e n t ,  des  Campostoma anomalum (Cyprinid6s)  de  

g r a n d e  ta i l le  e t  le g roupe  des  Cichlid6s, Tilapia nilotica 
qu i  s u r v i v e n t  5. des t e n e u r s  en oxyg~ne  6gales e t  m b m e  
inf6r ieures  ~ 1 p p m  (19 m m H g ) .  

I1 a p p a r a i t  a ins i  que  les poissons  Cichlid6s p r 6 s e n t e n t  
des  pa r t i cu l a r i t 6 s  d a n s  leurs  ~changes  r e sp i ra to i re s  qu i  
s e m b t e n t  ~tre  li6es £ des  ca rac tb res  6cologiques e t  phys io -  
logiques.  

Summary .  T h e  lowes t  levels of o x y g e n  t ens ion  t o l e r a t e d  
b y  3 Te teos t  f ishes  were d e t e r m i n e d .  Aequidens lati/rons 
is able  to  su rv ive  a t  v e r y  low 0 2 t ens ions  wh ich  a re  l e t h a l  
for  t h e  o t h e r  species. Th i s  p a r t i c u l a r i t y  c a n  be  co r re l a t ed  
w i t h  ecological  a n d  phys io log ica l  c h a r a c t e r s  of th i s  species. 
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I n v e s t i g a t i o n  of  the  E lec tr i ca l  P o t e n t i a l  of  the  I so la t ed  M i d g u t  o f  the  F r e s h w a t e r  T e l e o s t ,  A m e i u r u s  

n e b u l o s u s  

M e c h a n i s m s  of ion r egu la t i on  in  m a r i n e  te leosts ,  origi- 
na l ly  p o s t u l a t e d  b y  SMITH 1, h a v e  been  c o n f i r m e d  b y  t h e  
in v ivo  ion t r a n s p o r t  s tud ies  of K E Y s  2, MULLINS 3, a n d  
HOUSE ~. These  worke r s  h a v e  e m p h a s i z e d  t h e  role  of t he  
g u t  in  wate r ,  sodium,  p o t a s s i u m  a n d  ch lor ide  a b s o r p t i o n .  
H o u s e  a n d  GR~E~ ~ h a v e  r e p o r t e d  a c t i v e  t r a n s p o r t  of 
sod ium,  ch lor ide  a n d  w a t e r  in  t h e  i so la ted  m i d g u t  of t h e  
m a r i n e  te leost ,  Coitus scorpius. I n  v i t r o  s tud ies  of ion 

r e g u l a t i o n  in f r e s h w a t e r  f ish h a v e  no t  b e e n  repor ted .  I n  
t he  p r e s e n t  s tudy ,  t h e  p o t e n t i a l  across  t h e  m i d g u t  wal l  is 
e x a m i n e d  as a n  i n d i c a t o r  of ion r e g u l a t o r y  processes  in  t he  
f resh  w a t e r  fish. 

Ameiurus  nebulosus ca t f i sh  were  k e p t  in  a n  a q u a r i m n  a t  
21°C f r o m  O c t o b e r  to  l a t e  Apr i l  a n d  May,  a t  wh ich  t i m e  
t h e  e x p e r i m e n t s  were  ca r r ied  out .  T h e y  were  fed w i t h  one  
p a r t  g r o u n d  beef  l iver  to  one  p a r t  t r o u t  f ry  feed. I n d i v i d -  


