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A l t h o u g h  t h e r e  h a v e  b e e n  e x t e n s i v e  r e s e a r c h e s ,  n o t a b l y  

by  P a v l o v ,  K d k l n s , e n d  n u m e ro u s  A m e r i c a n  a n d  E d i n b u r g h  

w o r k e r s ,  on t h e  s e c r e t o r y  f u n c t i o n s  o f  t h e  s t o m a c h ,  i t  h a s  

r e m a i n e d  som ew hat  d o u b t f u l  f ro m  t h e i r  w o rk  w h e t h e r  a n e u t r a l  

l i q u i d  s u c h  a s  R i n g e r * s  s o l u t i o n  w ou ld  c a u s e  s e c r e t i o n  o f  

g a s t r i c  J u i c e  i n  a n  a n i m a l  i n  w h i c h  t h e  v a g i  h a d  b e e n  d e s t r o y e d  

b y  o e s o p h a g e a l  l i g a t u r e .

S d k i n s  p e r f o r m e d  h i s  " ' a c u t e  e x p e r i m e n t s ” on a n a e s t h e t i s e d  

a n i m a l s  a n d  f o u n d  t h a t  n e i t h e r  w a t e r  n o r  s a l i n e  w e r e  a b s o r b e d  

o r  c a u s e d  a n y  a p p r e c i a b l e  s e c r e t i o n  o f  a c i d .  T h i s  m i g h t  a l s o  

be t r u e  o f  t h e  n o r m a l  a n i m a l ,  b u t  i t  i s  s c a r c e l y  p e r m i s s i b l e  

t o  d e d u c e  t h i s  f a c t  f r o m  t h e  e x p e r i m e n t s  o f  E d k i n s  when 

a n a e s t h e t i c s  a r e  known t o  a l t e r  s e c r e t o r y  a c t i v i t y  i n  a v e r y  

m a r k e d  d e g r e e .

F o r  a l l  t h e  e x p e r i m e n t s  p e r f o r m e d  i n  t h e  c o u r s e  o f  t h e  

i n v e s t i g a t i o n s  w h ic h  a r e  t o  be  d e s c r i b e d ,  d e c e r e b r a t e  o r  p i t h e d  

a n i m a l s  w e re  u s e d .  I n  t h i s  way i t  was a n t i c i p a t e d  t h a t  a  m ore  

n o r m a l  c o n d i t i o n  o f  t h e  s e c r e t o r y  a c t i v i t y  o f  t h e  m ucous 

membrane w o u ld  be a t t a i n e d .

T h i s  s t u d y  o f  s e c r e t o r y  a c t i v i t y  was h o w e v e r  n o t  t h e  

i n i t i a l  o b j e c t  o f  t h e  e x p e r i m e n t s .  O r i g i n a l l y  i t  was i n t e n d e d  

t o  i n v e s t i g a t e  t h e  l i m i t s  o f  t h e  a b s o r p t i o n  o f  c e r t a i n  s o l u t i o n s  

t h r o u g h  t h e  g a s t r i c  m ucous  m em b ran e .  I n  "’a c u t e  e x p e r i m e n t s ” 

r e l i a n c e  h a d  h i t h e r t o  b e e n  p l a c e d  on a n a e s t h e t i s e d  a n i m a l s .

I t  i s  p e r m i s s i b l e  t o  r e g a r d  t h e  s t o m a c h  a s  p r e d o m i n a n t l y  a



- 2 -

s e c r e t o r y  s t r u c t u r e ,  i t s  f u n c t i o n  a s  r e g a r d s  a b s o r p t i o n  b e i n g  

s e c o n d a r y .  I t  i s  known h o w e v e r  t h a t  a l c o h o l ,  a n d  c e r t a i n  

o t h e r  d r u g s ,  may b e  a b s o r b e d  b y  t h e  s t o m a c h .

A goo d  d e a l  o f  w ork  h a s  b e e n  d o n e  on t h e  a b s o r p t i o n  o f  

a l c o h o l  i n t o  t h e  b l o o d  f ro m  t h e  a l i m e n t a r y  c a n a l  i n  t h e  n o r m a l  

a n i m a l  u n d e r  v a r y i n g  c o n d i t i o n s ,  b u t  t h e  d e g r e e  o f  a b s o r p t i o n  

t h a t  t o o k  p l a c e  i n  t h e  s t o m a c h  c o u l d  n o t  be  d e t e r m i n e d  i n  t h i s  

way.

I n  many o f  t h e  r e c o r d e d  e x p e r i m e n t s  v e r y  h i g h  

c o n c e n t r a t i o n s  o f  a l c o h o l  h a v e  b e e n  u s e d  and  s u c h  a s  man w o u ld  

n e v e r  h a v e  t o  d e a l  w i t h  i n  o r d i n a r y  l i f e .  T h e s e  h i g h  

c o n c e n t r a t i o n s  o f  a l c o h o l  i n  t h e  s t o m a c h  w ere  a v o i d e d  i n  t h e  

p r e s e n t  e x p e r i m e n t s  a s  l i k e l y  t o  p r o m o te  t o o  a b n o r m a l  a  s t a t e .

I t  i s  an  o r d i n a r y  e x p e r i e n c e  t h a t  a l c o h o l i c  b e v e r a g e s  

t a k e n  w i t h  a e r a t e d  w a t e r s  p r o d u c e  t h e i r  c h a r a c t e r i s t i c  e f f e c t s  

much m ore  r a p i d l y  t h e n  when t a k e n  i n  o r d i n a r y  w a t e r .  The 

s c i e n t i f i c  b a s i s  o f  t h i s  f a c t  was i n v e s t i g a t e d  b y  e x p e r i m e n t s  

on t h e  e f f e c t  p r o d u c e d  on t h e  a b s o r p t i o n  o f  a l c o h o l  by  t h e  

p r e s e n c e  o f  COg. L a t e r  some o f  t h e s e  i n v e s t i g a t i o n s  w e re  

e x t e n d e d  t o  t h e  i n t e s t i n a l  m ucous  m em b ran e .

The work  t o  be  d e s c r i b e d  f a l l s  i n t o  two m a i n  d i v i s i o n s .

I n  P a r t  I .  t h e  p o i n t s  s t u d i e d  w e re  ( a )  t h e  d e g r e e  o f  a b s o r p t i o n  

o f  p h y s i o l o g i c a l l y  i n a c t i v e  l i q u i d s ,  a n d  (b )  t h e  s e c r e t i o n  o f  

h y d r o c h l o r i c  a c i d  a s  i n d i c a t i n g  t h e  s e c r e t o r y  a c t i v i t y  w h i c h  

t h e s e  l i q u i d s  c a u s e d .  I n  P a r t  I I .  t h e  a b s o r p t i o n  o f  a l c o h o l  

and  t h e  e f f e c t  o f  COg on t h e  amount  o f  a b s o r p t i o n  was c o n s i d e r e d ^
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T h r o u g h o u t  t h e  e x p e r i m e n t s  g r e a t  c a r e  was t a k e n  t o  k e e p  

t h e  a n i m a i s  a s  n e a r l y  n o r m a l  a s  p o s s i b l e  i n  o r d e r  t h a t  t h e  

d e d u c t i o n s  made f r o m  t h e  r e s u l t s  m i g h t  be  p h y s i o l o g i e s  y  
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PART I .

METHOD.

A l l  t h e  e x p e r i m e n t s  w ere  p e r f o r m e d  on c a t s .  The a n i m a l s  

w h e r e v e r  p o s s i b l e  were  k e p t  i n  t h e  l a b o r a t o r y  f o r  s e v e r a l  d t y s

p r e c e d i n g  t h e  e x p e r i m e n t  and  d u r i n g  t h a t  t i m e  f e d  on l e a n  meat
fk

i n  o r d e r  t h a t ^ a l i m e n t a r y  c a n a l  m ig h t  be i n  a  good  c o n d i t i o n .

I n  t h e  e a r l y  e x p e r i m e n t s  t h e  a n i m a l s  w ere  f i r s t

a n a e s t h e t i s e d  w i t h  c h l o r o f o r m  b u t  l a t e r  e t h e r  was u s e d  a s  i t

was fo u n d  t h a t  w i t h  e t h e r  t h e  b l o o d  s u p p l y  t o  t h e  s to m a c h  was

much b e t t e r .  T h i s  p r e l i m i n a r y  a n a e s t h e s i a  was f o r  t h e  p u r p o s e

o f  p r e p a r i n g  t h e  a n i m a l  f o r  d e c e r e b r a t i o n  o r  p i t h i n g .

A f t e r  t h e  p r e l i m i n a r y  a n a e s t h e s i a  t h e  a n i m a l s  were  p l a c e d

i n  a  n o r m a l  s a l i n e  b a t h  k e p t  c o n s t a n t  a t  s o  a s  t o  e l i m i n a t e

s h o c k  a s  f a r  a s  p o s s i b l e  when t h e  abdomen was o p e n e d .

T ra c h e o to m y  was p e r f o r m e d ,  t h e  c e n t r a l  end  o f  t h e  c a r o t i d s

t i e d  and  t h e  a n i m a l s  d e c e r e b r a t e d  o r  p i t h e d  by  L a n g l e y ’ s m e th o d ;
,  *

i n j e c t i o n  o f  10/. s t a r c h  s u s p e n s i o n  i n  7% gum R i n g e r .  As so o n  

a s  r e s p i r a t i o n  c e a s e d  t h e  t r a c h e a  was c o n n e c t e d  w i t h  t h e  

a r t i f i c i a l  r e s p i r a t i o n  pump. Then t h e  abdomen was o p e n e d ,  a 

t i g h t  l i g a t u r e  t i e d  ro u n d  t h e  o e s o p h a g u s ,  g r e a t  c a r e  b e i n g  t a k e n  

n o t  t o  i n c l u d e  o b v i o u s  b l o o d  v e s s e l s .  The i n t e s t i n e  was t h e n  

c l i p p e d  o f f  w i t h  S p e n c e r - ^ e l l s  f o r c e p s ,  an  i n c i s i o n  made a c r o s s  

t h e  duodenum a b o u t  a  c e n t i m e t r e  b e lo w  t h e  p y l o r u s  and t h e  

s to m a c h  w e l l  washed  o u t  w i t h  s e v e r a l  i n j e c t i o n s  o f  warm s a l i n e .  A
i

T - s h a p e d  t u b e  w i t h  a t a p  on one l im b  was t h e n  t i e d  i n t o  t h e  o p e rm g /

* I t  was f o u n d  e a r l y  i n  t h e  i n v e s t i g a t i o n  t h a t  t h e r e  was g r e a t l y  , 
im p ro ved  p e rm an en ce  o f  t h e  s u s p e n s i o n  o f  s t a r c h  when gum was 
added  t o  t h e  R i n g e r .
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The l i q u i d s  p l a c e d  i n  t h e  s to m a c h  were  i n t r o d u c e d  a t  a
w m .

low p r e s s u r e  and  d u r i n g  t h e  w hole  t im e  k e p t  a t  a p r e s s u r e  

w i t h i n  t h e  s to m ach  o f  5 cm. o f  w a t e r .

I n  t h e  f i r s t  g r o u p  o f  e x p e r i m e n t s  t h e  a p p a r a t u s  u s e d  f o r  

i n t r o d u c i n g  t h e  l i q u i d  i n t o  t h e  s to m ac h  was s i m i l a r  t o  t h a t  

p r e v i o u s l y  u s e d  by  E d k i n s .  The a n im a l  was c o n n e c t e d  w i t h  t h e  

a p p a r a t u s  t h r o u g h o u t  t h e  e x p e r i m e n t  and  t h e  t o t a l  amount o f  

l i q u i d  i n t r o d u c e d  n o t e d .  A f t e r  an  h o u r ,  two m e a s u r e d  s a m p le s  

o f  l i q u i d  were w i t h d r a w n  a t  t h e  t a p  and t h e  r e s t  d raw n  b a c k  

i n t o  t h e  a p p a r a t u s  i n  o r d e r  t o  m e a su re  t h e  volume r e c o v e r e d .

I n  t h i s  way t h e  amount  o f  a b s o r p t i o n  o f  l i q u i d  c o u l d  be  m e a s u r e d . 

F u r t h e r  by a n a l y s i s  o f  t h e  s e c o n d  sam ple  w i th d r a w n  b y  t h e  t a p  

t h e  amount o f  HCL s e c r e t e d  c o u l d  be c a l c u l a t e d .

I n  t h e  e x p e r i m e n t s  o f  t h e  f i r s t  g r o u p  s i m p le  i n e r t  l i q u i d s  

w ere  u s e d  s u c h  a s  R i n g e r  o r  s a l i n e .  The i d e a  was t o  c a u s e  a s  

l i t t l e  s t i m u l a t i o n  t o  t h e  mucous membrane a s  p o s s i b l e  and  t o  

e l i m i n a t e  o s m o t i c  e f f e c t s .  S a l i n e  m ig h t  h a v e  b e e n  s u i t a b l e ,  

b u t  i t  was t h o u g h t  t h a t  s i n c e  i n  t h e  k i d n e y  t h e  p r e s e n c e  o f  

c a l c i u m  i s  a n  a b s o l u t e  n e c e s s i t y  f o r  t h e  n o r m a l  c o n d i t i o n  o f  t h e  

c e l l  membrane t h a t  a more p h y s i o l o g i c a l  l i q u i d  would  be R i n g e r ’ s 

s o l u t i o n .  But  a s  t h e  e s t i m a t i o n  o f  HCL was t o  be p e r f o r m e d  b y  

s i m p l e  t i t r a t i o n  i t  was n o t  p o s s i b l e  t o  i n c l u d e  t h e  u s u a l  amount  

o f  b i - c a r b o n a t e  b e c a u s e  o f  t h e  b u f f e r i n g  e f f e c t .  F o r  t h i s  

r e a s o n  t h e  R i n g e r ’ s u s e d  t h r o u g h o u t  t h e  e x p e r i m e n t  was ”u n b u f f e r e d '  

and  h ad  t h e  f o l l o w i n g  c o m p o s i t i o n .
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MaCl

'0 4 2  KCl W a te r  t o  100 c c .  i

'0 2 4  CaCl
19 • ■ ÎÎ

The h y d r o c h l o r i c  a c i d  was d e t e c t e d  by G u n a b e r g ' s  t e s t  ,

and e a t i n a t e d  by b o i l i n g  o u t  a known volume o f  t h e  s to m a c h  

l i q u i d  t o  d r i v e  o f f  t h e  COg and  t h e n  t i t r a t i n g  w i t h  £q0  

t i l l  J u s t  a l k a l i n e  t o  p h e n o l p h t h a l e i n .

The e x p e r i m e n t s  o f  t h e  f i r s t  g r o u p  f a l l  i n t o  two s e r i e s .

In t h e  f i r s t  an  e n d e a v o u r  was made t o  compare  t h e  a b s o r p t i v e  

and  s e c r e t o r y  e f f e c t  o f  (1 )  s a l i n e  and  (2 )  u n b u f f e r e d  R i n g e r .

For  t h i s  r e a s o n  e a c h  w h o le  e x p e r i m e n t  c o n s i s t e d  o f  tw o  s e p a r a t e  

one h o u r  p a r t s  in  w h ic h  R i n g e r  and S a l i n e  w ere  s u c c e s s i v e l y  

u s e d .

In t h e  s e c o n d  s e r i e s  s i m i l a r  e x p e r i m e n t s  were  made on 

lo o p s  o f  I n t e s t i n e  i s o l a t e d  by f i r s t  c l i p p i n g  o f f  t h e n  c u t t i n g  

a c r o s s  and t y i n g  i n  c a n n u l a e ,  and  c o m p a r i s o n s  w ere  made b e tw e e n  

t h e  a D s o r p t i v e  f u n c t i o n s  o f  t h e  g a s t r i c  and i n t e s t i n a l  mucous 

membrane.



^  ^  ^

A b s o r p t i o n  In  t h e  S to m a c h .

S e r i e s  I .

A. A b s o r p t i o n  o f  R i n g e r  and  s e c r e t i o n  o f  H C l .

Volume o f  
R i n g e r  
i n t r o d u c e d .

Volume o f  
R i n g e r  
removed 
a f t e r  1 h r .

D i f f e r e n c e  
i n  

v o l u m e .

O u n a b e r g ’ 
T e s t .

a HCl 
s e c r e t e d

86 c c . 85 c c . I c c  ( l o s s ) + 7 mgm.

1. 75*9 73 . 2*9 ( l o s s ) s l i g h t 1 - 3  ”

2 . 8 1 - 5 8 2 - 5 1 ( g a i n ) »! 3 ”

3 . 5 8 - 6 54 4 ' 6  ( l o s s ) •f 10 ”

4 . 9 1 - 4 93. 1 • 6 {ga in  ) 18 ”

5 . 64-9 . 65 ------ -f 10 ”

6 . 60 60 — “ + + 1 9 - 7  ”

7 . 68*8 70 ------ 5 ”

B. A b s o r p t i o n  o f  n o r m a l  s a l i n e  a n d s e c r e t i o n  o f HCl.

Volume o f  
S a l i n e  
i n t r o d u c e d .

Volume o f  
S a l i n e  
r e m o v e d .

D i f f e r e n c e O u n s b e rg  *s 
T e s t .

HCl 
s e c r e t e d ,

1 . 6 8 ' 2  c c . 68 c c . 0 c c . s l i g h t 2 - 6  mgm.

2 . 6 4 - 8 64 •8 ( l o s s ) s l i g h t 2 - 6

3 . 4 6 - 6 48 1*4 ( g a i n ) 33

4 . 8 6 -5 88 1*3 ( g a i n ) + *f 21 .

5 . 5 9 -3 5 8 ' 5 . ' 8  ( l o s s ) + 9

6 . 56 -7 54 2 - 7  ( l o s s ) - 0

7 . 7 1 - 0 71 0 •f 3
(N os .  1 t o  7 i n  A and  B i n d i c a t e  c o r r e s p o n d i n g  1 h o u r  e x p e r i m e n t s  on 

t h e  same a n i m a l ;  t h e  o r d e r  b e i n g  a l t e r n a t e d  i n  s u c c e s s i v e  e x p e r i m e n t q )
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S é r i a s  I I .

Comparison of  t h e  deg ree  of  a b s o r p t io n  of  K inger ,  in  t h e  

stomach and th e  sm all  i n t e s t i n e  o f  t h e  sane a n im a l .  

INTESTINE. STOMACH.

Volume Volume D i f f e r e n c e . ^Absorp-  Volume Volume D i f f e r e n c e .  HCl 
i n t r o -  Removed t i o n .  i n t r o -  Removed s e c r e t e d
duced . d u c e d .

12. 7 ' 8 c c .  2-3CC. 5-5  ( l o s s )

1 3 .2 2 .6  t r a c e  22-6 ” 100 54*5 56 1-5  (g) 18 mgm.

1 4 .1 5 .8  7 . 4  8*4 ” 50 5 1 .5  51 .5  O 0

15 .36 .3  7 2 9 .5  80 53 55 2*2 (1) 14 "

16.24 18 6 " 25 68-2 66 0 4 "

The c o n n ec t io n s  w i th  Ringer  were made f i r s t  w i th  t h e  stomach (one 

h o u r ) ,  th en  w i th  t h e  I n t e s t i n e ,  (one h o u r ) .

DEDUCTIONS FROM THESE EXPERIMENTS.

I t  Is  q u i t e  c l e a r  t h a t  t h e  method o f  experiment  does no t  

in any way I n t e r f e r e  w i th  t h e  i n t e s t i n a l  a b s o r p t io n ,  t h e r e f o r e  

I t  i s  s a f e  t o  conclude  t h a t  t h e  stomach i s  a l s o  f u n c t i o n i n g  

no rm al ly  as  r e g a r d s  a b s o r p t i o n .  There i s  c e r t a i n l y  no 

a p p r e c i a b l e  a b s o r p t io n  of  e i t h e r  s a l i n e  o r  R inger  in t h e  

stomach; and t h i s  conf i rm s f o r  d e c e r e b r a t e  an im als  t h e  f i n d i n g s  

of  o t h e r  workers  on a n a e s t h e t i s e d .  But i t  i s  q u i t e  obvious  t h a t  

t h e s e  l i q u i d s  do cause  in t h e  d e c e r e b r a t e  an im al  a c e r t a i n ,  

though  perhaps sm a l l ,  s e c r e t i o n  o f  HCL, amounting only  t o  a ve ry  

small  volume of a c t u a l  s e c r e t i o n  J u i c e s .
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TESTING OF THE HYPOTHESIS THAT AMMONIUM CHLORIDS SERVES A3 THE 

SOURCE OF CHLORINE OF THE HCL OF THE STOMACH.

I t  seemed t h a t  we might i n c i d e n t a l l y  make uæ o f  t h e s e  

exper im ents  to  t e s t  t h i s  h y p o t h e s i s .  I t  i s  s t a t e d  t h a t  t h e  

mucous membrane of  t h e  stomach c o n ta in s  a much h i g h e r  p e rc e n ta g e  

of ammonia than  i s  found in  t h e  t i s s u e s  g e n e r a l l y . I t  was 

assumed t h a t  i f  t h e  amount o f  ammonia o r  RH^ ion  i s  r e l a t e d  t o  

t h e  HCl produced, t h e  form er  would show some r e l a t i o n  t o  t h e  

a c id  p ro d u c t io n .

In t h e  f i r s t  p la c e  t h e  ammonia e s t im a t i o n  was c a r r i e d  out 

on t h e  l i q u i d  removed from t h e  stomach by s im ple  a e r a t i o n .

Using t h i s  method we f a i l e d  t o  f i n d  any co rre spondence  between 

HCl c o n te n t  o f  t h e  l i q u i d  and ammonia c o n t e n t .  Even when t h e  

HCl s e c r e t  ion was e x c i t e d  by i n j e c t i o n s  i n t r a v e n o u s ly  o f  g a s t r i n  

p rep a red  by E d k in s ’s method, only in  one case  d id  we f i n d  o t h e r  

than  a t r a c e  of  ammonia. Hence i f  t h e r e  i s  a p ro d u c t io n  of  

ammonia p a r a l l e l  w i th  HCl s e c r e t i o n  t h e  ammonia does not  d i f f u s e  

i n to  t h e  stomach l i q u i d .  The p o s s i b i l i t y  o f  t h e  ammonia be in g  

r e t a i n e d  in t h e  mucous c o v e r in g ,  which ad h e re s  so c l o s e l y  t o  t h e  

mucous membrane, was a l s o  c o n s id e re d  and t h e  ainmonia c o n te n t  o f  

th e  mucous was de te rm ined  in s e v e r a l  e x p e r im e n t s .  Here a g a in  

we o b ta in ed  no ev idence  t o  suppor t  t h e  h y p o th e s i s  o f t e n  put  

f o r w a r d . N e i th e r  could we dem o n s t ra te  any ammonia a f t e r  

h y d r o l y s i s  w i th  u re a se  which excluded t h e  s u g g e s t io n  t h a t  t h e  

ammonia might be con v e r ted  i n t o  u rea  t o  p rev en t  accum ula t io n  o f  

ammonia in t h e  event  of a h ig h  HCl s e c r e t i o n .
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RESULTS.
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PART I I .

(a)  The a b s o r p t io n  of  Alcohol  from t h e  stomach.

(b) The e f f e c t  of  COp on t h e  a b s o r p t i o n  of  a lc o h O l .

The f o r e g o in g  exper im ents  have conflrroea th e  view t h a t  

t h e  stomach la  no t  t o  be r ega rd ed  as  p o s s e s s in g  t h e  power of  

ab so rb in g  w a te r .  As a l r e a d y  s t a t e d  a l c o h o l  i s  one o f  t h e  

s u b s ta n c e s  which t h e  stomach can a b so rb ,  and i t  i s  g e n e r a l l y  

a d m i t te d  t h a t  t h e  a b s o r p t io n  of a l c o h o l  i s  i n c r e a s e d  when 

taken  w i th  a e r a t e d  w a te r  as  compared w i th  w a te r  no t  a e r a t e d .

The c h a r a c t e r i s t i c  q u a l i t y  of  a e r a t e d  w a te r  i s  t h e  COg c o n t e n t .

S t a r t i n g  w i th  t h e s e  f a c t s  as a b a s i s ,  two p o in t s  were 

th e  o b j e c t  of i n v e s t I g a t i o n : -

(1) To o b ta in  a c c u r a t e  e x p e r im e n ta l  ev idence  o f  t h e  a b s o r p t i o n  

o f  a l c o h o l  from t h e  stomach when a d m in i s t e r e d  w i th  non-  

gaseous  l i q u i d s .

(2) To i n v e s t i g a t e  t h e  e f f e c t  o f  COg on (a )  t h e  deg ree  of  

a b s o r p t io n  and (b) t h e  r a t e  o f  a b s o r p t i o n .

A f t e r  washing out t h e  stomach, t h e  d i l u t e d  a l c o h o l ,  (which 

in most exper im en ts  was a 5 p e r  cen t  s o l u t i o n  in  u nb u f fe re d  

Ringer)  was i n t r o d u c e d .

Each of  t h e  exper im en ts  c o n s i s t e d  of  two p a r t s : -

(a)  The a b s o r p t io n  of  a l c o h o l  in  R inger  f r e e d  o f  COg by 

p r e v i o u s :^  b o i l i n g  o u t .

(b) The a b s o r p t io n  of  a l c o h o l  in Ringer  c o n t a i n i n g  a h i g h  

c o n c e n t r a t i o n  of  COg.
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Each p a r t  of an axperiraont was a l lowed t o  run f o r  one 

hour  and s in c e  th e  second p a r t  might be c o n s id e re d  in f lu e n c e d  

by f a t i g u e  t h e  o rd e r  o f  (a)  and (b) was a l t e r n a t e d  in 

s u c c e s s iv e  e x p e r im e n ts .

METHOD OF ESTIMATION OF ALCOHOL.

Our method of  e a t i  la t ion  was t h e  p ro cess  of  d i s t i l l a t i o n  

under reduced p r e s s u r e  d ev ised  by Cannan and S u l z e r .  T h e i r  

s p e c i a l  form of a p p a r a tu s  was used and t h e  a l c o h o l  vapour  drawn 

I n to  a m ix tu re  of  equa l  p a r t s  of  0-15N Po ta ss iu m  b ich rom ate  and 

c o n c e n t r a te d  s u l p h u r i c  a c i d .

Under t h e s e  c o n d i t i o n s ,  g iven  a l a r g e  excess  of  a c i d  

b ichrom ate  over  a l c o h o l  t h e  o x i d a t i o n  i s  complete  t o  a c e t i c  

a c i d ,  p robab ly  t o  t h e  e x t e n t  of  90^ and o v e r .

The a lc o h o l  o x id i s e d  was e s t im a te d  by t i t r a t i o n  of  t h e  excess  

b ich rom ate .  For t h i s  purpose  we d id  not  use th e  u s u a l  f e r r o u s  

amm. s u l p h a t e  but  made use o f  t h e  o x id a t io n  of  KI w i th  a c i d
r t ^ i o S o I j M h *

bich rom ate  and t i t r a t i o n  of  the  i o d in e  by ^ ^ s  w i th  s o l u b l e  

s t a r c h  as  i n d i c a t o r .

Al l  t h e  a l c o h o l  e s t i m a t i o n s  were done on t h e  same day as 

t h e  e x p e r im e n t s .  T h is  i s  c o n s id e re d  a ve ry  im por tan t  p o in t  

because  in t h e  f i r s t  few exper im en ts  when t h i s  was not  t h e  case  

a l c o h o l  was l o s t  in p r o p o r t i o n  t o  t h e  "age"' o f  t h e  sam ple ,  

making th e  a b s o r p t io n  app ea r  c o n s i d e r a b l e  in  some c a s e s .  When 

i t  was r e a l i z e d  t h a t  t h e  a l c o h o l  d id  d i s a p p e a r  in t h i s  way t h e  

e a r l y  exper im ents  were d i s r e g a r d e d .
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T h is  d i s a p p e a r a n c e  o f  t h e  a l c o h o l  i s  p ro b a b ly  due t o  

g a s t r i c  l i p a s e  which u n d o u b te d ly  e x i s t s ,  a s  h a s  been  shown 

by i l o f m e i s t e r  and r e c e n t l y  by ol-Kars*

METHOD OF ESTIMATION OF COp .

' The COg was e s t i m a t e d  by w i th d raw in g  l i q u i d  from t h e

stomach under  t h e  s u r f a c e  of  a known volume o f  s t a n d a r d  b a r y t a  

w a te r  c o n t a i n e d  in  a s m a l l  g r a d u a t e d  c y l i n d e r ,  n o t i n g  t h e
Î .  '

( volume o f  s tomach l i q u i d ,  and t i t r a t i n g  t h e  e x c e s s  b a r y t a  w i t h

(b| ? o x a l i c  a c i d ,  u n t i l  a c i d  t o  p h e n o l p h t h l e i n . T h is  t i t r a t i o n  gave 

COg and f i x e d  a c i d  (H C l) . A known volume o f  l i q u i d  was t h e n  

b o i l e d  o u t ,  a known amount o f  b a r y t a  w a t e r  added and e x c e s s  

t i t r a t e d  w i th  o x a l i c .  The d i f f e r e n c e s  between t h e s e  t i t r a t i o n s  

gave t h e  COg, w h i l e  t h e  d i f f e r e n c e  between t h e  t i t r a t i o n  w i t h  

t h e  b o i l e d  ou t  l i q u i d  and t h e  b la n k  t i t r a t i o n  o f  t h e  b a r y t a  gave 

t h e  HCl. T h is  l a s t  v a lu e  was checked  by t i t r a t i n g  t h e  b o i l e d

out l i q u i d  w i t h  ^  NaOH.
100

THE RATE OF ABSORPTION AMD INFLUENCE OF COp.

To o b t a i n  e v id e n c e  upon t h e s e  p o i n t s  l i q u i d  was w i thdraw n 

im m e d ia te ly  a f t e r  i n t r o d u c t i o n  and a t  20 m in u te  i n t e r v a l s ,  e ac h  

sample  was a n a l y s e d  f o r  a l c o h o l  and COg c o n t e n t  by t h e  methods 

d e s c r i b e d .  In a l l ,  e i g h t  o f  t h e  e x p e r im e n t s  were c a r r i e d  out  

on t h e s e  l i n e s  and t h e  r e s u l t s  o f  some a r e  g i v e n  b e low .

a l s o  have i n d i r e c t  e v id e n c e  o f  g a s t r i c  l i p a s e  -  when p r e p a r i n g  
g a s t r i c  mucin by a c e t i c  a c i d  p p t i o n  and d r y i n g  w i t h  a l c o h o l  t h e r e  
was a lw ays  a c o n s i d e r a b l e  p r o d u c t i o n  o f  A c e t a t e  e s t e r s .



TABIÆ I I . Rate  o f  a b s o r p t i o n  o f  a l c o h o l  In  p r##enoe o r  ab sen c e  

o f  COg.

■■V (a):=No COg p r e s e n t . (b )=W ith  COg p z ^ s e n t .

COs a t COg a t Cone. Cone. Cone. Cone.
-1 b e g in - end o f a l c o h o l a l c o h o l a l c o h o l a l c o h o l
.-1 n i % 1 h o u r a t  t ime 0 a f t e r a f t e r a f t e r

( i n t r o  20 m in . 40 min. 60 min .
d u c t i o n )  . % 2

Exp •

1. (a) 1 s t h o u r None None 4 -38 3 '8 3 5*34 2-61
(b) 2nd fi 66 4 -4 4*41 3*77 2-74 2*31

2 . (b) 1 s t h o u r 50 Hone 4-63 3*68 2*20 1*55
(a) 2nd Hone None 4 .44 4*26 3*53 2*41

3 . (e ) 1 s t h o u r None 2*6* 4*77 3*56 2*33 1*75
(b) 2nd 52*4 None 3-8 3-53 1*93 1*22

4 . (b) 1 s t h o u r 46-4 Hone 9-36 5*35 3*46 2*10
(a) 2nd ti None None 7-11 6*87 5*23 3*46

T h is  was a b o u t  th e  o n ly  case  where COg i n i t i a l l y  a b s e n t  was 

found t o  have  d i f f u s e d  o u t  from t h e  g a s t r i c  mucous membrane 

i n t o  t h e  s tom ach .
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DEDUCTIONS.

The e x p e r i m e n t s  n e e d  c a r e f u l  c o n s i d e r a t i o n  b e f o r e  

d e d u c t i o n s  a r e  made .  E v e r y  p r e c a u t i o n  was t a k e n  t o  ® s u r e  

t h a t  t h e  o n ly  d i f f e r e n c e  b e tw e e n  tw o  p a r t s  o f  e a c h  e x p e r i m e n t  

was t h e  COg c o n t e n t  o f  t h e  l i q u i d .  From t h e  t a b l e  o f  r e s u l t s  

and t h e  g r a p h s  i t  may be s a i d  t h a t  a l c o h o l  i s  c l e a r l y  a b s o r b e d  

more r a p i d l y  and  t o  a g r e a t e r  d e g r e e  when COg i s  p r e s e n t .

The r e s u l t s  a r e  more s t r i k i n g  i n  e x p e r i m e n t s  2 and  4 b e c a u s e  

t h e  COg p a r t  o f  t h e  e x p e r i m e n t  o c c u p i e d  t h e  f i r s t  h o u r .  Bu t  

t h e  f a c t  t h a t  t h e  a b s o r p t i o n  i n  1 and  2 was s l i g h t l y  g r e a t e r  

i n  t h e  h o u r  when COg was p r e s e n t ,  aiLthough t h i s  was t h e  

s e c o n d  h o u r ,  a l s o  s u p p o r t s  t h i s  d e d u c t i o n .

H av ing  o b t a i n e d  t h i s  e v i d e n c e  o f  t h e  r a t e  o f  f a l l  i n  

c o n c e n t r a t i o n  o f  a l c o h o l  i n  t h e  l i q u i d  i n  t h e  s to m a c h ,  t h e  

n e x t  p o i n t  o f  i n t e r e s t  was t o  a s c e r t a i n  i f  t h e  a c t u a l  

a b s o r p t i o n  was a l s o  g r e a t e r  i n  t h e  p r e s e n c e  o f  GCfe .

A n o th e r  s e r i e s  o f  e x p e r i m e n t s  was t h e r e f o r e  p e r f o r m e d  

t o  d e t e r m i n e  t h e  q u a n t i t y  o f  a l c o h o l  a b s o r b e d  t h r o u g h o u t  t h e  

t im e  o f  an  e x p e r i m e n t .  F o r  t h i s  p u r p o s e  s i m i l a r  e x p e r i m e n t s  

were p e r f o r m e d ,  i n  w h ich  s a m p le s  o f  l i q u i d  were  w i t h d r a w n  

im m e d i a t e l y  a f t e r  i n t r o d u c t i o n  and a f t e r  an  i n t e r v a l  o f  one 

h o u r .  The r e s u l t s  o f  t h e s e  e x p e r i m e n t s  a r e  t h e  f o l l o w i n g .
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TABLE 111 . A bsorption  o f  a l c o h o l  in preaenoe or absence  o f  COa .

(a )  No COg p r e s e n t . (b)  With COg.

Cone .o f  Cone .of  
o f  COg COg a t  
a t  b e g in -  end 
n i n g .

% %

Volume o f  Volume of  
a l c o h o l  a l c o h o l
a t  b e g in -  

in g .  
c • 0  .

a t  e n d . 

c » c .

A ctual HCl
amount cf s e c r e t e d  
a lc o h o l  in
a b so r b e d . mgm. 

c . c .
Exp

1. (b) 1 s t ho u r 42-6 None 2-17 •8 1-67 36^7
(a) 2nd M 2 -5 None 1*84 •6 1^24 48-94

2 . (a) 1 s t h our None 0-5 1-79 .39 1^4 2 1 -5
(b) 2nd n 76-B 2 -0 1*53 •43 1-11 31-1

Ô. (a) 1 s t hour 0-45 None 2-24 •5 1-74 3-79
(b) 2no It 61-8 None 2 -1 8 .52 1-66 3 7 .8 5

4 . (b) 1 s t h our 46*5 1-3 2 .4 3 •71 1 .7 2 7 - 6
(a) 2nd M 0-6 None 1-97 1*03 0^94 0 -5 8

5. (a ) 1 s t hour 0 -6 None 2*07 •5Ô 1 .5 1 2 -96
(b) 2nd M 40 None 2 -3 8 •67 1*7 4-74

6. (b) 1 s t h our 4 2 -0 None 2 -5 . •68 1-7 2 7 -0
(a) 2nd It 3 -3 •28 2 .5 3 1-09 1 • 46 11-5

C o n c e n t r â t  ion of  a l c o h o l s o l u t i o n in  Expa.  1, 2, 3 ro u g h ly  5%
( a c t u a l  amount e s t  iroateo ) and Exps . 4,  5, 6 ro u g h ly  6^ .
In each ex pe r im en t  t h e  d i f f e r e n c e  between t h e  l i q u i d s  i n t r o d u c e d  
was s o l e l y  in  C0@ c o n t e n t .

A c o n s i d e r a t i o n  of  t h e s e  f i g u r e s  a l s o  c o n f i rm s  t h e  r e s u l t s  

o f  t h e  p r e v io u s  s e r i e s  of  e x p e r im e n t s ,  i . e .  t h a t  a l c o h o l  i s  

abso rbed  more c o m p le te ly  w i th  COg p r e s e n t .

B e s id e s  t h i s  o b s e r v a t i o n  two o t h e r  p o i n t s  may be n o t i c e d  

i f  t h e  r e s u l t s  o f  t h e  e x p e r im e n ts  a r e  c a r e f u l l y  s t u d i e d .

One o f  t h e s e  i s  t h a t  t h e  p r e s e n c e  of  a l c o h o l  a p p e a r s  t o  

have a r a t h e r  s t r i k i n g  e f f e c t  on t h e  g a s t r i c  mucous membrane 

w i th  r e s p e c t  t o  t h e  p assag e  o f  COg.
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I t  was p r e v i o u s l y  proved by N. Edkins  t h a t  COg, in 

q u a n t i t i e s  no t  d i f f e r i n g  g r e a t l y  f rom t h e  normal amount w i l l  

d i f f u s e  u n t i l  an e q u i l i b r i u m  i s  e s t a b l i s h e d ,  bu t  i t  a p p e a r s  

t h a t  when a l c o h o l  i s  p r e s e n t  in t h e  s tomach t h i s  i s  no l o n g e r  

t h e  c a s e .  The f i g u r e s  f o r  th e  COg oonc .  in  t h e  l i q u i d  a t  

t h e  b e g in n in g  and t h e  end of  each  h o u r  a r e  g iv e n  below.

COg a t  
b e g in -

” 1 “

COg a t  
end 
1 h r .

Exps . 
1. (a)  . Hone

(b) . 4 . 4

2 . (b) . Hone
(a)  . Hone

3 . (a )  . 2 -6
(b) . Hone

4. (b) . Hone
(a)  . Hone

5. (a )  . Hone
(b) . Hone

6 . (b) . Hone
(a)  . None

7 . (a)  . Hone
(b) . None

From t h e s e  r e s u l t s  i t  seems t h a t  t h e r e  was a r a p i d  p a s sa g e  

of  COg inwards a c r o s s  t h e  g a s t r i c  mucous membrane g i v i n g  in  most 

c a s e s  a f a l l  o f  from 455 t o  n o t h in g  in  an h o u r .  When t h e r e  was 

l i t t l e  o r  no COg in  t h e  l i q u i d  i n i t i a l l y  t h e r e  was, w i t h  ori ŷ one 

e x c e p t i o n  no COg a t  t h e  end.  Here t h e r e  seems t o  be t h e r e f o r e  

an e x c e p t i o n  t o  t h e  view t h a t  t h e  g a s t r i c  mucous membrane i s  a 

p a s s i v e  membrane f o r  t h e  passage  o f  g a s e s .  The p r e s e n c e  o f
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a l c o h o l  seema t o  have a l t e r e d  t h e  p a s s i v e  c h a r a c t e r  p r o f o u n d ly  

and made t h e  mucous membrane ”a one way” membrane. T ha t  i s ,

COp p a s s e s  in  r a p i a l y  and c o m p l e t e ly ,  but  i t  i s  p r e v e n te d  from 

coming o u t  i n t o  t h e  s tomach l i q u i d .  S i n c e  we found  no COg 

p r e s e n t  in  t h e  l i q u i d  removed, r e g a r d l e s s  o f  w h e th e r  COg was 

o r i g i n a l l y  p r e s e n t  o r  n o t ,  we endeavoured  t o  d e t e r m i n e  w h e th e r  

t h e  p r e s e n c e  o f  a l c o h o l  i n f l u e n c e s  t h e  r a t e  o f  d i s a p p e a r a n c e  

o f  COg from t h e  l i q u i d  when t h e  COg was p r e s e n t  in  l a r g e r  

q u a n t i t i e s  i n i t i a l l y .  o

( N. Edkins *3 e x p e r im e n t s  were a l l  made w i t h  a low t e n s i o n  o f  CO^) 

For t h i s  a few e x p e r im e n t s  were  made s i m i l a r  in a l l  r e s p e c t s  

t o  t h e  o t h e r s ,  but  a l c o h o l  was o m i t t e d .

COg a t  
b e g i n -  
n i n g

COj, a t  
end

%

HCl
s e c r e t e d

mgm.

Exp.
1 .  (a )  1 s t  h o u r 0-23 0*5 0-4

(b)  2nd " 5 5 2 8*2 0-34

2 .  ( a )  1 s t  h o u r None 2 .3 3 . 4
( b ) 2nd ” 6 7 .2 16-0 0-36

5 .  (b)  2 h o u r s 4 8 .2 3 . 6 3 . 9

These r e s u l t s  show t h a t  t h o u g h  t h e r e  i s  c o n s i d e r a b l e  l o s s  o f  

COg from t h e  l i q u i d  t h e  g a s  n e v e r  d i s a p p e a r s  so  c o m p l e t e ly  and 

e n t i r e l y  a s  in  t h e  a l c o h o l  exper im ents ,  moreover^ t h e r e  i s  a 

t e n d e n c y  f o r  t h e  COp c o n te n t  o f  t h e  s tom ach  l i q u i d  t o  e q u i l i b r a t e  

w i th  t h a t  o f  t h e  COg t e n s i o n  o f  t h e  g a s t r i c  mucous membrane.
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The second p o i n t  i s  t l i a t  a l t h o u g h  a c o n s i d e r a b l e  q u a n t i t y  

o f  a l c o h o l  i s  a b so rb ed  t h e r e  i s  v e ry  l i t t l e  a b s o r p t i o n  o f  w a t e r .  

I f  we c o n s i d e r  s i d e  by s i d e  t h e  q u a n t i t y  o f  a l c o h o l  ab so rb ed  and 

t h e  amount o f  l i q u i d  which  d i s a p p e a r s  from t h e  s tom ach  we o b t a i n  

t h e  f o l l o w i n g  d a t a : -

Cone. Cone . Vol .  o f L iqu id
a l c o h o l  
a t  b e g in -

a l c o h o l  
a t  e n d .

l i q u i d  
i n t r o 
duced .

ab so rb ed

( a ) • . . • . . .  4 -38 2-61 76 c c . 1*5 c c .
(b) . . . . . . .  4 . 4 1 2 ‘31 63 " i n c r .  1

(b) . . . . . . .  4 '6 3 1 . 5 5 79 ” 1 c c .
( a ) . . . . . . .  4 . 4 4 2-41 71 ” i n c r .  1

{a ) • « • • . . . 4 -77 1 -75 6^*6 None
(b) . . . . . . . 3 - 8 1 .2 2 7 3 -7 3 - 5  c c .

(b)  . . . . . . . 9 .36 2 . 1 0 7 5 -9 1 c c .
( a ) . « . . . . . 7 -11 3 .4 6 7 7 . 9 None.

The a b s o r p t i o n  o f  a l c o h o l  was a p p r o x i m a t e ly  sp e a k in g  j u s t  ove r  

h a l f  t h e  amount,  whereas  t h e  l i q u i d  a b so rb ed  was n e g l i g i b l e .

I t  i s  assumed t h a t  t h e  volume i s  n o t  a l t e r e d  by s e c r e t i o n  o f  

g a s t r i c  j u i c e . A p p a r e n t l y ,  t h e r e f o r e ,  t h e  a l c o h o l  d oes  n o t  

pass  t h r o u g h  t o  t h e  mucous membrane accompanied by w a t e r ,  s i n c e  

t h a t  would In v o lv e  a c o n s i d e r a b l e  d i m i n u t io n  in  volume o f  t h e  

l i q u i d  in t h e  s tom ach,  whereas  p r a c t i c a l l y  no a l t e r a t i o n  in 

volume o c c u r s .  I t  i s  p o s s i b l e  t h a t  t h e  a l c o h o l  may a cc u m u la te  

in  t h e  mucous membrane and i t  may be on t h i s  accourt  t h a t  t h e  

membrane e x h i b i t s  t h e  p e c u l i a r  c h a r a c t e r  w i t h  r e g a r d  t o  t h e  

pa ssa g e  o f  COg. T h i s  might  be t e s t e d  by e s t i m a t i n g  t h e  a l c o h o l  

in  t h e  b lood s i m u l t a n e o u s l y  w i t h  e s t i :r ja t ions o f  t h e  amount 

ab so rb ed  from t h e  s tomach;  t h i s  ha s  n o t  y e t  been  d o n e .
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DISCUSSION. \

From t h e  e x p e r im e n t s  we can c o n c lu d e  t h a t  a l c o h o l  and 00^ 

m u tu a l ly  a f f e c t  one a n o t h e r  w i th  r e g a r d  t o  t h e i r  p a s sa g e  a c r o s s  

t h e  g a s t r i c  raucous membrane.

C e r t a i n l y  COg in  t h e  a l c o h o l i c  s o l u t i o n  i n t r o d u c e d  

h a s t e n s  th e  r a t e  o f  a b s o r p t i o n  o f  a l c o h o l  f rom t h e  s tom ach  and 

a l s o  c a u s e s  a g r e a t e r  t o t a l  a b s o r p t i o n .

The t o t a l  amount o f  a l c o h o l  ab so rb ed  i n  e i t h e r  p a r t  o f  

an e x p e r im e n t ,  i . e .  ( a )  in  t h e  a b sen ce  o f  COg o r  (b)  in  

p r e s e n c e  o f  COg depends on which p a r t  o c c u p ie s  t h e  f i r s t  h o u r .

The p r e s e n c e  o f  a l c o h o l  a l s o  c au se s  t h e  COg t o  d i s a p p e a r  

more r a p i d l y  and c o m p le t e ly  and p r e v e n t s  t h e  l i q u i d  in  t h e  

s tomach e q u i l i b r a t i n g  w i t h  t h e  COg t e n s i o n  o f  t h e  t i s s u e s .

The p a s sa g e  o f  a l c o h o l  in  some way p r o f o u n d ly  changes  t h e  

c h a r a c t e r  o f  t h e  mucous membrane as  a d i f f u s i o n  membrane f o r  

t h e  t r a n s i t  o f  COg. T h i s  gas  p a s s e s  f rom t h e  c a v i t y  i n t o  t h e  

t i s s u e s  very  r a p i d l y  and c o m p le t l y  in  t h e  p r e s e n c e  o f  a l c o h o l .

I t  even seems t o  pa ss  f rom a r e g i o n  o f  lo w er  t o  one o f  h i g h e r  

t e n s i o n ,  s i n c e  i t  d i s a p p e a r s  e n t i r e l y  f rom t h e  l i q u i d  in t h e  

c a v i t y .  Moreover s i n c e  an e q u i l i b r i u m  i s  n o t  e s t a b l i s h e d  

between t h e  s tomach l i q u i d  and t h e  t i s s u e s ,  w i t h  r e s p e c t  t o  COg, 

i t  a p p e a r s  t h a t  t h e  gas  i s  b a r r e d  from p a s s i n g  ou t  t o  t h e  c a v i t y  

from t h e  mucous membrane.

There  i s  no r e a s o n  t o  b e l i e v e  t h a t  t h e  l i v i n g  c o n d i t i o n  

o f  t h e  mucous membrane i s  a b o l i s h e d ,  s i n c e  i t  i s  c a l l e d  upon 

in  o r d i n a r y  l i f e  t o  meet media o f  t h e  t y p e  employed,  n e v e r t h e l e s s .
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t h e  e f f e c t  o f  t h e  a l c o h o l , I s  t o  c a u se  what may be r e g a r d e d  a s  

a d i f f u s i o n  membrane t o  be pe rm e ab le  i n  one d i r e c t i o n  o n l y .

T h i s  e f f e c t  i s  w a l l  shown in  t h e  f o l l o w i n g  e x p e r i m e n t s .  

U n b u f fe red  R in g e r  c o n t a i n i n g  a c o n c e n t r a t i o n  o f  CO^  ̂

a p p r o x i m a t e l y  e q u a l  t o  t h e  g a s e o u s  t e n s i o n  o f  a r t e r i a l  b lo o d  

was l e f t  in  t h e  s tom ach  f o r  one h o u r ,  t h e  c o n c e n t r a t i o n  o f  

COg r o s e  t o  45 .  T h i s  l i q u i d  was w i th d raw n  and r e p l a c e d  by 

s i m i l a r  s o l u t i o n  o f  R in g e r  and COg c o n t a i n i n g  a l c o h o l ,  t h e  

c o n c .  o f  COg in  t h i s  s o l u t i o n  f e l l  below 1% in  t h e  h o u r .

T h i s  e f f e c t  o f  d r i v i n g  o f f  COg f rom a r e g i o n  o f  low t e n s i o n  

t o  one o f  h i g h e r  t e n s i o n  i s  c e r t a i n l y  r e m a r k a b l e ,  i t  i s ,  

however t r a n s i e n t ,  p r o b a b l y  d e p e n d e n t  on t h e  s i m u l t a n e o u s  

a b s o r p t i o n  o f  a l c o h o l .

T h is  f a c t  t h a t  a l c o h o l  d o es  (a )  p r e v e n t  t h e  p a s s a g e  o f  

COg from t h e  t i s s u e s  i n t o  t h e  s tom ach  and p o s s i b l y  t h e  i n t e s t i n e  

and (b)  c a u s e s  a v e r y  r a p i d  a b s o r p t i o n  o f  COg from  t h e  s tom ach  

l i q u i d ,  must be b o rn e  in  mind when a l c o h o l  i s  t a k e n  w i t h  a e r a t e d  

w a t e r s  in  m e t a b o l i c  e x p e r i m e n t s  based  on r e s p i r a t o r y  e x c h a n g e .

Ml
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p a r t  I I I .

THK EFKECÏ' OF CO. ON THE ABSORPTION OF ALCOHOL AND THE INFLUENCE -----------------------------8--------- T "TT-------------------------- :-------------------------------------------------------
OF ALCOHOL ON THE DIFFUSION OF COq IN THE 8MAI.L INTESTINE.

The f o r e g o i n g  i n v e s t i g a t i o n  had  shown t h a t  CO^ i n c r e a s e d  

t h e  a b s o r p t i o n  o f  a l c o h o l  by t h e  g a s t r i c  raucous membrane in 

t h e  c a t  and t h a t  t h e  p r e s e n c e  o f  a l c o h o l  in  t h e  s tomach had 

t h e  c u r i o u s  e f f e c t  o f  a p p a r e n t l y  making t h e  raucous membrane o f  

t h e  s tomach p e rm eab le  in  one d i r e c t i o n  o n l y .  The p r e s e n t  

i n v e s t i g a t i o n  was u n d e r t a k e n  t o  d e t e r m i n e  w h e th e r  t h e s e  e f f e c t s  

were a l s o  e x h i b i t e d  by t h e  raucous membrane o f  t h e  i n t e s t i n e .

(Also  a com par ison  can be made between t h e  e f f e c t  on s tom ach  

and i n t e s t i n e . )

METHOD.

The method employed was s i m i l a r  t o  t h a t  used in  d e a l i n g  

w i th  t h e  s to m ach .  The a n im a l  was a n a e s t h e t i s e d  w i t h  e t h e r  

and d e c e r e b r a t e d  by L a n g l e y ’s s t a r c h  i n j e c t i o n  method,  a r t i f i c i a l  

r e s p i r a t i o n  b e in g  a p p l i e d .  E ig h t  i n c h e s  f rom  t h e  p y l o r u s  a 

p i e c e  o f  3 . 1 .  55 cm. l o n g  was measured o f f  and c l i p p e d  w i th  

S p en ce r  W el ls  f o r c e p s .  At e a c h  end a c a n n u la  c o n n e c te d  w i t h  

a t a p  was l i g a t u r e d  i n t o  t h e  lo op ;  and t h e  lo o p  was washed ou t  

w i t h  warm u n b u f f e r e d  R i n g e r ’s s o l u t i o n .  The u p p e r  c a n n u la  was 

co n n ec te d  w i t h  a s i d e  t u b e  between i t  and t h e  t a p ,  and t h r o u g h  

t h i s  t u b e  t h e  l i q u i d  t o  be i n v e s t i g a t e d  was i n t r o d u c e d  and k e p t  

a t  a c o n s t a n t  p r e s s u r e  o f  5 cm. o f  w a t e r .



-  23  -

The b a s i c  e x p er im en ts  a s  in  t h e  c a se  o f  t h e  stomach 

were done w i t h  u n b u f fe re d  Ringer  o n l y .  The t a b l e  g iven  

below shows r e s u l t s  which e n ab le  us t o  compare t h e  a b s o r p t i o n  

from th e  stomach and i n t e s t i n e  in  t h e  same a n i r a i . The 

i n t e s t i n a l  a b s o r p t i o n  th o ug h  ve ry  v a r i a b l e  i s  always c o n s i d e r a b l e

S e r i e s  I c .

COMPARISON OF ABSORPTION IN TH>: stomach AND SMALL INTESTINE.

I n t e s t  ine Stomach

c c .R i n g e r  c c .R in g e r  
i n t r o -  removed, 
d u c e d .

D i f f e r -  % a b so rp  
e n c e .  t i o n .

-  c c , R i n g e r  
i n t r o 
duced .

c c .R i n g e r  
removed.

HCl .
mgm. *

IE. 7*8 2-3 5-5  lorn 70 (aba)■Sorfî ten
13. 22-6 t r a c e a l l 100 54-5 56 1 -5  g a in -o ie

14. 15-8 7 -4 8-4 60 51-5 51*5 — — — — — —

16. 24 18 Ô 25 68-2 66 2 -2  loss •014

36-3 7 c c . 29-3 80 53 53 ---- •004

The a l c o h o l  e x p e r im e n ts  were done on t h e  same l i n e s  a s  

in  t h e  c a se  o f  th e  stomach, i . e . ’ each  exper im en t  c o n s i s t e d  o f  

two p a r t s ,  each p a r t  was on ly  o f  one h o u r ’s d u r a t i o n .  In (a )  

about  8% a l c o h o l  in u n b u f fe re d  R inger  was used and in (c)  t h e  

same a l c o h o l i c  s o l u t i o n  t o  which abou t  44a- o f  COg had been 

added .  In some exp er im en ts  s o l u t i o n  ü. was used f i r s t  and t h e n  

s o l u t i o n  c ,  and in o t h e r s  t h e  s o l u t i o n s  were used in  t h e  r e v e r s e  

o r d e r .



TABLE AND DISCUSSION.

C C S .  a l c o h o l

24 - 

Volume COg a t COg a ta b s o r b e d . l i q u i d b e g in  end o f
Exp.

1 .  (a)  -

ab so rb ed n i n g . exp .

' 1 .565 16-6 0 ?
(c) 2 . 3 8 23-2

a b t . 44

?
2 .  (c) 1-53 1 9 -8 ?

(a ) 1*08 2 '4 0 ?
3 .  (a ) 1-712 11-5 0 9 -9(c ) 1 • 817 8-85 44 8 -4
4 .  ( C ) 1-287 9*9 40 1-7

(a ) 1-121 4-3 0 1-6
5 .  (a ) 1 -0 5-2 0 2 -0(c ) 1 -0 1 -5 45 2 -0
6.  (c) 2 -03 25

V  -

43 5 -9(a ) 1-399 3 0 3 - 5
7 .  (a ) -755 - 2 - 4 0 1-4(c) •686 - 9 - 5 43 1-7
9 .  (c) 1-275 4 . 6 44 1 -4(a ) •696 - 3 . 6 0 1 -6

10.  ( a ) 1 -04 2 -0 0 1 -2(c ) 1-11 - l . Q 48 1-2
11.  (c ) 1-06 • 8 - 6 0 3 -2(a ) 1 -06 0 -0 48 2 - 0

' 1 2 .  (a ) -714 6-3 0 1 -6(c) • 513 0 -0 48 2 - 0
13.  (x) 11-4 0 1 -4

( y ) 9-3 24 1-9
14. (y)  

(x)
— — — 7 -2 56 3 -1

7 -9 0 3 -2
From t h e  above t a b l e which was a sample  o f  t h e r e s u l t s

o b t a i n e d  I t was c l e a r  t h a t a s  f a r  a s  COq was co nce rn ed  e i t h e r
t h e  mni. o f th e  sm a l l  I n t e s t i n e  was a c t i n g  m ere ly  a s  a p a s s i v e
membrane o r t h e  COp was t h e r e s u l t  o f s e c r e t i o n .  W ith  r e g a r d
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t o  t h e  a b s o r p t i o n  o f  a l c o h o l  in  t h e  p r e s e n c e  o f  COg t h e r e  

seemed t o  be a t e n d e n c y  f o r  more a l c o h o l  t o  be a b so rb ed  in  t h e  

p r e s e n c e  o f  COg th o u g h  t h e  e f f e c t  i s  n o t  n e a r l y  so  marked a s  

in  t h e  s tom ach .

In t h e  second p a r t  o f  t h e  e x p er im en t  p e r i s t a l s i s  a lways 

o c c u r re d  and u s u a l l y  l e s s  a l c o h o l  was a b s o r b e d ,  b u t  t h e  

d i f f e r e n c e  was l e s s  marked when t h e r e  was COg in t h e  l i q u i d  

in  t h e  l a s t  p a r t  of  t h e  e x p e r im e n t  t h a n  when i t  was i n t r o d u c e d  

f i r s t .

R e s t a t i n g  some o f  t h e  r e s u l t s  a l r e a d y  p r e s e n t e d  in  (c )  

and (d)  we can t a k e  a com par ison  between t h e  d e g r e e  o f  

a b s o r p t i o n  from t h e  i n t e s t i n e  w i t h  and w i t h o u t  a l c o h o l  in  t h e  

f o l l o w i n g  w ay : -  

COMFARISON.

A. ^  a b s o r p t i o n  o f  R in ger  w i t h  a l c o h o l .

Cont:  COg No COg

(a )  0 (2)  37 ( 1 ) *
(b) 25 (1)  0 (2)
(c )  0 (2)  8 -5  (1)
(d) Id  (1) 0 (2)
(o)  5 (2) 20 ( I J
( f )  31 (1) 20 (2)

B. % A b so rp t io n  of  R in g e r  w i t h o u t  a l c o h o l .

( a )  70«
(b) 100:^
(c)  50^
(d)  25%
(e)  802
( f )  22^  ̂( i )
(g) 229$ (2)

■ (h)  30^ (1)
(k) 38;^ (2)

numbers s i g n i f y  d u a l  p a r t s  o f  e x p e r i m e n t s .
(1)  = f i r s t  I  h o u r .
(2)  - second  ^  h o u r .
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We can a l s o  c o n c lu d e  t h a t  a l c o h o l  do es  n o t  h a s t e n  t h e
5%

a b s o r p t i o n  o f  l i q u i d  b u t  h a s  r a t h e r  t h e  r e v e r s e  e f f e c t ,  s i n c e  

t h e  f i g u r e s  f o r  t h e  a b s o r p t i o n  o f  l i q u i d  w i t h  a l c o h o l  were 

ve ry  n e a r l y  a lw ays  c o n s i d e r a b l y  lo w e r  t h a n  in  t h e  c a s e  o f  

u n b u f f e r e d  R in g er  a l o n e .  What i s  more,  a l c o h o l i c

a b s o r p t i o n  seems t o  s low down t h e  a b s o r p t i o n  o f  l i q u i d  v e r y  

r a p i d l y ,  s i n c e  in  t h e  2nd p a r t  o f  an a l c o h o l i c  e x p e r im e n t  

t h e r e  was v e ry  o f t e n  no a b s o r p t i o n  a t  a l l ,  w he reas  in  t h e  

2nd h a l f  o f  a s im p le  R in g e r  e x p e r im e n t  t h e r e  was v e ry  l i t t l e  

d i f f e r e n c e  f rom  t h e  f i r s t . t

Prom a l l  t h e s e  c o n s i d e r a t i o n s  i t  would a p p e a r  t h a t  

a l c o h o l i c  l i q u i d s  may n o t  be n e a r l y  a s  e f f i c i e n t  a s  w a t e r  in  

q u e n c h in g  t h e  t h i r s t .

a


