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The Effect of NaC1 on the Peristalsis  of the Isolated Guinea-Pig Ileum 

The  effect  of ace ty lcho l ine  in sodium-free,  chlor ide-  
def ic ien t  so lu t ions  a n d  in a so lu t ion  c o n t a i n i n g  excess 
sod ium on t h e  s m o o t h  muscle  cells of gu inea-p ig  t a e n i a  
coli ha s  been  a l r eady  descr ibed  1. W h e n  a ne rve - sa r to r ious  
p r e p a r a t i o n  is soaked in a sod ium-def ic ien t  solut ion,  
n e u r o - m u s c u l a r  b lock  deve lops  ~. On t h e  o t h e r  h a n d ,  t he  
effect  of phys io logica l ly  occur r ing  ions on  t h e  pe r i s t a l t i c  
ref lex ha s  received v e r y  l i t t le  a t t e n t i o n .  Recen t ly ,  i t  has  
b e e n  shown  t h a t  l i th ium,  in  t he  same  mola r  c o n c e n t r a t i o n  
as sod ium chlor ide  (137 raM/l )  in  Tyrode  solut ion,  c a n n o t  
replace  t he  sod ium ions a n d  a pe r i s t a l t i c  b lock  develops  8. 
The  a i m  o f ' t he  p r e sen t  e x p e r i m e n t s  was  to  i nves t i ga t e  t h e  
effect  of NaC1 in  excess on  t h e  pe r i s t a l t i c  ref lex of t he  
i so la ted  gu inea-p ig  i leum. 

A modi f ied  T r e n d e l e n b u r g  m e t h o d  * was used for 
s t u d y i n g  t he  per is ta ls is  of t h e  isola ted gu inea-p ig  i leum. 
Vo lume  changes  in t he  i n t e s t i n a l  s e g m e n t  were recorded  
b y  m e a n s  of a f loa t  recorder  ~ and  c o n t r a c t i o n s  of t he  
l o n g i t u d i n a l  muscle  b y  an  isotonic  lever.  

The  i n t e s t i ne  was suspended  in a 20 ni l  b a t h  con ta in -  
ing Tyrode  so lu t ion  gassed w i t h  oxygen ;  i ts  t e m p e r a t u r e  
was k e p t  a t  36~ NaC1 was added  to  t h e  b a t h  f luid a n d  
the re fore  ac ted  f rom t he  serosal  surface.  I n t r a l u m i n a l  
p ressure  was m a i n t a i n e d  a t  3 or 4 cm H~O for t he  en t i r e  
expe r imen t .  

Samples  of t h e  ace ty lcho l ine  re leased d u r i n g  two 30 
ra in  t i m e  in t e rva l s  were collected.  Af te r  30 m i n  of peri-  
s t a l t i c  a c t i v i t y  s t i m u l a t e d  b y  n e o s t i g m i n e  (25 ng/ml) ,  
20 ml  of t he  Tyrode  b a t h  so lu t ion  were t r an s f e r r ed  to  a 
t e s t - t u b e  c o n t a i n i n g  0 . 3 m l  of 0 .1N  HC1. Af te r  t he  
neos t i gmine  was washed  f rom t he  b a t h ,  t he  cha rac t e r i s t i c  
s p o n t a n e o u s  a c t i v i t y  reappeared .  NaC1 in excess (205 to  
308 miVI/1) was  a d d e d  a n d  al lowed to  ac t  for  1 h. Neo- 
s t igmine  (25 ng /ml )  was  aga in  a d d e d  for  30 min,  a n d  t h e n  
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th i s  sample  was also t r a n s f e r r e d  in to  a t e s t - t u b e  con ta in -  
ing 0.3 ml  of 0 . 1 N  HC1. B o t h  samples  were  k e p t  on  ice 
un t i l  t h e y  were a s sayed  for  ace ty lchol ine .  

Ace ty lcho l ine  t i ssue  c o n t e n t  of i l eum was e x t r a c t e d  
accord ing  to  t he  m e t h o d  of CHANG a n d  GADDUMS u n d e r  
t h e  same  cond i t ions  as t h e  re leased ace ty lcho l ine  was 
col lected in T y r o d e  solut ion.  

Ace ty lcho l ine  re leased in Tyrode  so lu t ion  or i t s  t i s sue  
c o n t e n t  was  assayed  us ing  PATON'S 7 me thod .  The  seg- 
m e n t  of t he  i so la ted  gu inea-p ig  i l eum was suspended  in a 
10 ml  b a t h  of T y r o d e  so lu t ion  w i t h  neos t i gmine  m e t h y l -  
su lpha t e  20 ng/ml ,  m o r p h i n e  s u l p h a t e  20 ~g/ml,  and  
Synopene  'Geigy '  10 ~zg/ml. The  con t r ac t i ons  in  response  to  
samples  were  cons idered  to  be  ace ty lcho l ine  if, (1) t h e  
con t rac t i l e  response  p roduced  b y  some samples  and  
ace ty lcho l ine  were equa l ly  b locked  b y  smal l  doses of 
a t rop ine ,  (2) if t he  spasmogen ic  s u b s t a n c e  lost  i ts  a c t i v i t y  
a f t e r  boi l ing for  a few m i n u t e s  in  a s t rong ly  a lka l ine  
m e d i u m  and,  (3) if t he  con t rac t i l e  response  p roduced  b y  
some samples  and  ace ty lcho l ine  were equa l ly  p o t e n t i a t e d  
b y  neos t igmine .  Va lues  are expressed  in t e r m s  of ace ty l -  
chol ine  chloride.  

NaC1 in excess (205-308 raM/l )  b locked  t he  per is ta ls is  
of t h e  isola ted gu inea-p ig  i leum. The  a d d i t i o n  of NaC1 in 
excess f i rs t  p roduced  a c o n t r a c t i o n  of t he  l ong i tud ina l  
muscle  followed b y  a few pe r i s t a l t i c  waves.  Af te r  t h i s  
t r a n s i e n t  s t i m u l a n t  effect  caused  b y  excess NaC1, a 
pe r i s t a l t i c  b lock  developed.  D u r i n g  per i s t a l t i c  block,  a f t e r  
1 h exposure  to  excess NaC1 (205-308 raM/l ) ,  t h e  ace ty l -  
chol ine  release was r educed  b y  abou t .  50%,  whi le  i t s  
t i ssue  c o n t e n t  d id  no t  change  s ign i f ican t ly  (Figure).  Since 
t he  pe r i s t a l t i c  b lock  b y  NaC1 in excess was assoc ia ted  w i t h  
decreased  ace ty lcho l ine  release,  i t  was  of f u r t h e r  i n t e r e s t  
to  i nves t i ga t e  w h e t h e r  th i s  excess of ions  also p roduced  
a l t e r a t ions  in  t h e  s ens i t i v i t y  of ace ty lcho l ine  receptors .  
Therefore ,  ace ty lchol ine ,  wh ich  is k n o w n  to  s t i m u l a t e  
per is ta ls is  4, was  appl ied  to t h e  b a t h  f lu id  d u r i n g  t h e  peri-  
s ta l t i c  block.  I n  th i s  series of expe r imen t s ,  i t  was  found  
t h a t  t he  appl ied  ace ty lcho l ine  was w i t h o u t  effect  d u r i n g  
t he  pe r i s t a l t i c  block.  Thus ,  excess NaC1 af fec ted  b o t h  t he  
ace ty lcho l ine  release a n d  t he  response  to  appl ied  ace ty l -  
chol ine  s. 

Rdsumd. On a 6tudi6 l ' a c t i o n  de NaC1 sur  le p6ris- 
ta l t i sme.  Aprgs  une  heure,  d a n s  une  so lu t ion  de T y r o d e  
sa tu r6e  de NaC1 (205-308 raM/l ) ,  u n  b locus  neuro -  
muscu la i r e  est  appa ru .  P e n d a n t  ce t t e  i n h i b i t i o n  du  
p6r is ta l t i sme,  la  l ib6ra t ion  de l ' ac6 ty lcho l ine  a d iminu6  
de p resque  50% et  l ' e f fe t  de ce t t e  s u b s t a n c e  a 6t6 annu l& 
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The ordinates represent acetylcholine release (I) and its tissue 
content (II) in the isolated guinea-pig ileum during peristaltic block 
produced by excess NaC1. The percentage increase of NaC1 in Tyrode 
solution is shown in the first row on abscissa of panel I. In the second 
row are the concentrations of NaC1 in mM/1. A, B and C in panel II 
arc the concentrations of NaCI: 137 mM[1,205 mM[1 and 308 mM/1, 
respectively. Each point or column represents the mean value of 
10 experiments with its S.E. 
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