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Inhibition by amytal ot water movements in gastric mucosa 

I t  is known tha t  in f log gas t r ic  mucosae in vitro there  exis ts  a spontaneous  
n e t  water  flux concomi tan t  wi th  acid secret ion,  C1 t r anspo r t  and  anion diffusion 
f lom the  serosal  to  the  mucosal  surfaceh Rep lacemen t  of C1 b y  SO42- in the  solut ions  
reduces the  ionic t r anspo r t  and  H ~ secret ion wi thou t  a s imul taneous  effect on the  
n e t  water  flux, which resul ts  in hypo ton ic  secretion~, a. Thus,  in SO42 solut ion,  the  
ionic concen t ra t ion  of the  secret ion is insufficient to expla in  the  net  wate r  flux across 
the  lnucosa in t e rms  of the  osmot ic  difference between the  secret ion and  the  solut ions  
in contac t  with the  serosal surface. As a possible  exp lana t ion  for th is  phenomenon,  
the  exis tence of a c o m p a r t m e n t  accessible to the  diffusion of sucrose and inulin, has 
b e e n  d e m o n s t r a t e d  which possesses a K i to Na~- re la t ionship  s imi lar  to tha t  of the  
cellular  compa r tmen t .  This  co lnpa r tmen t ,  which would be in contac t  wi th  the  nmcosal  
surface, could be the  s i te  where p r i m a r y  ionic accumula t ion  occurs and which could 
p rovoke  hypo ton i c  secret ion as a secondary  effect 4. The p r e s e n t  conmmnica t ion  deals  
wi th  the  influence of amyta l ,  an i nh ib i t o r  of acid  secret ion,  on the  n e t  water  flux. 
We have  used an ly ta l  since .~ACHS c ta l .  '~ have shown tha t  2 mM a m y t a l  inh ib i t s  the  
ac id  secret ion wi th  a rise in resis tance and a fall in shor t  circuit  current ,  wi thout  
significant changes in trai~smucosa] electr ical  po t en t i a l  difference. 

Frogs,  R m m  p@ieJls, were kept  in t ap  wate r  at  room t empera tu r e  ( 22 -24 )  for 
at least z week before the  experhnen ts .  The ani lnals  were p i thed ,  and  the i r  s to inachs  
w e r e  removed  and opened  along the  small  curva ture .  The nmcosa was s t r i pped  by  
b lunt  d issect ion from the  nmscular  coat.  For  the  flux exper iments ,  the  mucosa was 
moun ted  between two Luc i t e  chambers  as prev ious ly  descr ibed.  These chambers  are 
equ ipped  with faci l i t ies  for lneasuring the wate r  flux, electr ical  po ten t i a l  difference 
and  shor t  c i rcui t  current".  Acid secret ion was measured  1) 3' the  p H - s t a t  m e t h o d  of 
DFRBIN AN 13 HEINZ 6. The exper iment  was per formed  in three  periods,  and  each per iod  
las ted  9 ° rain. I )ur ing the first and the last periods,  the  chamber  in contac t  with 
the  nmcosal  face was filled with sec re to ry  solut ion.  In the  second period,  2 mM alnvta l  
were a d d e d  to the  nu t r i en t  solut ion.  For  measurements  of the  wate r  content ,  the  
mucosae w e r e  m o u n t e d  in p las t ic  tubes  as descr ibed  b y  I:ORTE AND NAUSS v. 2 111l of 
nu t r i en t  solut ion were in t roduced  in each tube,  and  the  tubes  w e r e  immersed  in ioo  ml 
of the  same Imtr ien t  solut ion.  Under  these c i rcumstances ,  there  were no h y d r o s t a t i c  
or osmot ic  pressure g rad ien t s  across the  l!UlCOsa. One group of inllCOSa was incuba ted  
only  for the  first per iod  of 9 ° rain in nu t r i en t  solut ion ; ano the r  group was incuba ted  
for the  first and  second periods,  the  first in nu t r i en t  solut ion and the second in nu t r i en t  
s~)lution with  amv ta l ;  and  a t h i rd  group was incuba ted  for the  three  per iods  as de- 
scr ibed in the  flux exper iments .  The solut ions  used were s imi lar  to those  prev ious ly  
descr ibed  8. The nu t r i en t  solut ion buffered with KH2PO4/NaHCO a was oxygena t ed  
with a mix tu re  of O2--CO,, (95:5, v/v) and  the  unbuffered secre to ry  so lu t ion  with  
tmre O2. 
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TABLE I 

E F F E C T  O F  A M Y T A L  ON T H E  P O T E N T I A L  D I F F E R E N C E ,  S H O R T  C I R C U I T  C U R R E N T ,  A C I D  S E C R E T I O N ,  

N E T  W A T E R  F L U X  A N D  W A T E R  C O N T E N T  I N  F R O G  G A S T R I C  M U C O S A  

Fach value is the mean ± S.E. from io experiments. 

Conlrol period Amytal period Control period 
0-90 rain 90-±80 rain I8o 270 ~fin 

Potential ditierence (mV) 28 i 2 29 ± 2 26 ± 2 
Short circuit current (~equiv/cnl"-.h) 5.02 _~: 0.29 3.02 i 0.22 4.I7 L 0.40 
Acid secretion (Hequiv/cm2.h) 0.42 ~ 0.06 0.03 ~ O.OI O.12 ~ 0.03 
Net water flux (/zl/cul2.h) II.7 ± o.9 5-9 ± 0. 5 i3.o ± i.o 
\Vater content (g/g dry wt.) 5.28 ~ o.16 5.56 e: 0.33 5.17 ! 0.22 

Table  I shows t i le expe r imen ta l  results .  The effect of a m y t a l  on acid  secret ion,  
shor t  c i rcui t  current  and  electr ical  po t en t i a l  difference are s imi lar  to those  previous ly  
r epor t ed  s. No signif icant  difference exis ts  be tween the  mean values  of electr ical  po- 
t en t i a l  differences measured  in solu t ions  wi th  or wi thou t  amyta l .  Acid secret ion was 
reduced a lmos t  i m m e d i a t e l y  in a lnyta l ,  reaching i ts  min ima l  value af ter  3 ° rain. This  
change is on ly  pa r t i a l l y  revers ible  a f te r  r emova l  of amyta l .  Tile effect on the  shor t  
c i rcui t  current  does not  occur immed ia t e ly ,  being appa ren t  only  af ter  30 inin. The 
reduct ion  in shor t  c i rcui t  current  t ha t  occurs af ter  th is  t ime  has been in t e rp re t ed  by  
SACHS el al. 5 to  be the  consequence of b iochemica l  coupl ing be tween the  ra te  of H + 
secret ion and the  mechanis ln  responsible  for t i le C1- t r anspor t .  The par t ia l  recovery  
of the  shor t  c i rcui t  current  af ter  r emova l  of amyta l ,  when H -  secret ion remains  par-  
t i a l ly  inh ib i ted ,  is also in agreement  wi th  t i le  exis tence of th is  coupling between the  
mechanisms  responsible  for bo th  H + secret ion and  C1- t r anspor t .  A m y t a l  reduces the  
wa te r  efflux to  the  sec re to ry  solut ion from 11. 7 to  5.9 I~1/cm2"h and  increases t i le  
wa te r  con ten t  of t i le  nmcosae from 5.28 to 5.56 g/g d ry  wt.  of t i le  mucosae.  Both  
changes are reversible,  the  values  re tu rn ing  to  13.o/xl /cm2.h and 5.17 g/g d ry  wt. ,  
respect ively ,  9 ° rain af te r  t i le  r emova l  of amyta l ,  as shown in Table  I. 

These effects on ti le wa te r  efffux and  wate r  con ten t  of the  mucosa  suggest  t ha t  
wate r  follows, at  some s tage  of i ts  movement ,  t im H + p roduc t ion  and  CI- t r anspor t .  
\Vhen these mechanisms  are inh ib i ted ,  wate r  accmnula tes  in the  cellular co lnpa r tmen t  
froln which the  ionic t r anspor t  or ig inates .  At  the  onset  of secret ion,  b y  removal  of 
amyta l ,  the  wa te r  efflux increases,  and  the  wate r  conten t  of the  mucosa  r~ covers i ts  
in i t ia l  value.  Tile s i te  where the  mechanisms  responsible  for the  H + secret ion and 
C1- t r anspo r t  are coupled wi th  the  wa te r  flux nmst  be loca ted  at  t i le  po in t  of en t ry  
in to  the  c o m p a r t m e n t  in which the  p r i m a r y  secret ion is accumula ted .  Bo th  SO(-'-  
and  a m y t a l  inh ib i t  H + secret ion and C1- t r anspor t .  However ,  net  wa te r  flux cont inues  
in su lpha te  solut ion,  but  it  is i nh ib i t ed  b y  amyta l .  This  difference mus t  be expla ined  
as follows. (a) When  su lpha te  is used, e lec t ro ly tes  could accunmla te  in ti le compar t -  
ment  in contac t  wi th  t i le  mucosal  surface, and  the  low p e r m e a b i l i t y  of th is  compar t -  
ment  to  the  efflux of su lpha te  towards  the  secretory'  so lut ion produces  a hypo ton ic  
secret ion.  (b) When  the mechanisms  responsible  for the  e lec t ro ly te  t r anspo r t  and 
secret ion are i nh ib i t ed  b y  the  use of amyta l ,  the  accunmla t ion  in the  c o m p a r t m e n t  
in con tac t  w i th  t i le  mucosal  surface is reduced  and the  wate r  flux is also reduced.  
Under  these condi t ions ,  t o t a l  wate r  conten t  increases.  
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I n  s u m m a r y ,  p a r t i a l  i n h i b i t i o n  of t h e  w a t e r  f lux b y  t h e  use  of 2 m M  a m y t a l  

in  f rog  g a s t r i c  n m c o s a  is d e m o n s t r a t e d .  T h i s  is i n t e r p r e t e d  on  t h e  bas i s  of t h e  e x i s t e n c e  

of a c o m p a r t m e n t  in  c o n t a c t  w i t h  t h e  m u e o s a l  su r f ace  in  w h i c h  t h e  p r i m a r y  s e c r e t i o n  

a c c u m u l a t e s .  
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