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INTRODUCTION .

The s tu d y  of p e p t io  u l o e r  h a s  l a r g e l y  b e en  c o n f in e d  

t o  th e  d i s e a s e  a s  i t  o c cu rs  i n  men# T his i s  n o t  

s u r p r i s i n g  s in c e  i t s  v i c t im s  a r e  m a in ly  men. A t r e a t i s e  

on th e  d i s e a s e  a s  i t  o c cu rs  i n  women, t h e r e f o r e ,  begs 

e x p la n a t i o n  f o r ,  i n  many r e s p e c t s ,  i t s  b e h a v io u r  i n  th e  

two se x e s  I s  s i m i l a r .  The i n t e r e s t ,  how ever, l i e s  w ith  

th e  d i f f e r e n c e s ,  which a r e  e s p e c i a l l y  n o t a b l e  a n d ,  a t  th e  

same t im e ,  u n e x p la in e d #

©le h i s t o r y  of p e p t i c  u l c e r  a s  i t  o c c u r r e d  i n  women 

d u r in g  th e  1 9 th  C e n tu ry  h as  no male o o u n te r p a r t#  D uring 

th e  1 9 th  C e n tu ry ,  a c c o rd in g  to  th e  o n ly  r e l i a b l e  in f o rm a t io n  

a v a i l a b l e ,  v i z . ,  th e  in c id e n c e  of p e r f o r a t i o n  (JENNINGS 1 9 4 0 ) ,  

th e  d i s e a s e  was s t i l l  r e l a t i v e l y  uncommon and was a lm ost 

a s  f r e q u e n t  a n d ,  i n  some l o c a l i t i e s ,  more f r e q u e n t  i n  

women th a n  i n  men# F u r th e rm o re ,  t h i s  u l c e r  i n  women 

was m ost o f t e n  s i t u a t e d  i n  th e  upper p a r t  of the  body or 

i n  the  fund us  of the  stomach# This fo rm  of th e  d i s e a s e  

d i s a p p e a r e d  by  th e  end of th e  F i r s t  World War a n d ,  s in c e  

t h e n ,  t h e r e  has been  much s p e c u l a t i o n  r e g a r d in g  i t s  c au se ;  

n u t r i t i o n a l ,  p s y c h ic a l  -  and even s a r t o r i a l  f a c t o r s  b e in g  

su g g e s te d #  P ro b a b ly  the  main in f e r e n o e  to  be drawn, 

how ever, i s  t h a t  i t  d e m o n s tra te d  t h a t  env ironm ent has  

p lft^fcd,. and may s t i l l  p l a y ,  an im p o r ta n t  r o l e  In  the  

e t i o l o g y  of p e p t io  u l c e r #  D aring  the  p r e s e n t  c e n t u r y ,
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t h e  in c i d e n c e  o f  p e p t io  u l o e r  i n  women has  rem ained  

c o n s i d e r a b l y  l e s s  th a n  i n  men and e s p e c i a l l y  so  i n  the  

te n d e n c y  t o  p e r f o r a t i o n #  W hether t h i s  oan be i n t e r p r e t e d  

a s  r e s u l t i n g  from  l e s s  expo su re  of women to  " u l c e r ” 

e n v i r o n m e n t ,  or r e s u l t i n g  from  p r o t e c t i o n  by  b i o l o g i c a l  

f a c t o r s  i n  t h e i r  c o n s t i t u t i o n ,  rem ains  to  be s e e n .

When one s t u d i e s  th e  n a t u r a l  h i s t o r y  of the  d i s e a s e  

i n  women, f u r t h e r  i n t e r e s t i n g  f e a t u r e s  emerge# Whereas 

i n  men u l c e r s  seem , i n  m ost i n s t a n o e s ,  t o  a p p e a r ,  re m it  

and  r e l a p s e  w i th o u t  obvious c a u s e ,  encouragem ent or 

p r o v o c a t i o n ,  i n  women, on the  o th e r  h an d , th e r e  a r e  e v e n ts  

i n  t h e i r  l i v e s  w hich  oan be a s s o c i a t e d  w ith  th e  o nse t of 

u l o e r ,  w i th  th e  h e a l in g  of u l c e r  or w i th  th e  e x te n s io n  

of th e  u l c e r #

The p r e s e n t  i n v e s t i g a t i o n  was embarked upon to  

s tu d y  c e r t a i n  a s p e c t s  of th e  ep idem io lo gy  of p e p t ic  u l c e r  

i n  women; t o  s tu d y  th e  n a t u r a l  h i s t o r y  of th e  d is e a s e  

i n  women w i t h  s p e c i a l  r e f e r e n c e  t o  m e n s t ru a t io n ,  p regnancy , 

l a c t a t i o n  a n d  the  m enopause, and th e  e f f e c t s  of those  

e v e n t s  on the  o o u rse  of the  d i s e a s e ;  a n d ,  f i n a l l y ,  t o  

I n v e s t i g a t e  s e v e r a l  o f  th e  f a c t o r s  a r i s i n g  from  the  

n a t u r a l  h i s t o r y #
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Some o f  t h e s e  f a c t o r s  have b e en  th e  s u b je o t  of 

p r e v io u s  i n v e s t i g a t i o n  e*g* , g a s t r i o  a o id  s e c r e t i o n  i n  

p reg n a n o y  h a s  b e e n  s t u d i e d  on s e v e r a l  oooasions u s in g  

“ s a m p lin g ” t e s t - m e a l  methods# T h is  s u b j e c t  i s  r e ­

i n v e s t i g a t e d ,  u s in g  more modern “ co n tin u o u s  s u c t io n "  

m ethods w i t h ,  a t  th e  same t im e ,  e s t im a t io n  of the enzyme 

h i s t a m in a s e #  The o th e r  f a c t o r s  a t  the  o u t s e t  of t h i s  

work h ad  n o t  p r e v i o u s ly  been  i n v e s t ig a t e d #  The 

i n v e s t i g a t i o n s  p e rfo rm ed  a r e :

1# G a s t r i c  a o id  s e c r e t i o n  and plasma h is ta m in a s e  du ring  
p reg nancy*  ( P a r t  I I . )  •

2# U r in a r y  e x c r e t i o n  of Pepsinogen  in  l a t e  pregnanoy 
a n d  th e  puerperium *  ( P a r t  I I I . ) *

3* Gas t r i o  a o id  s e c r e t i o n  i n  dogs d u r in g  pregnanoy and 
l a c t a t i o n *  ( P a r t  I V . ) .

4* The e f f e c t  o f o a s t r a t i o n  on g a s t r i c  a c i d , s e c r e t i o n  
o f  fe m a le  dogs* ( P a r t  V .)*

- t : ; / ; . . . .  -= b y ; tb s  ^



part I

EPIDEMIOLOGY AND NATURAL HISTORY OP PEPTIC 
TJjLDER IN WOMEN.

A , REVIEW OP THE LITERATURE.

1 .  EPIDEMIOLOGY >

There I s  now ab u n d an t  a v id a n c a  i n d i c a t i n g  t h a t  p e p t io  

u l c e r  i s  more common i n  m a le s ,  the  r a t i o  be ing  o f  the  

o rd e r  of 4 m ales to  1 fem ale*  AVERY JONES and POMAGK (1945) 

JAMIESON e t  a l  (1 9 4 9 ) .  More r e o e n t l y  DOLL and  AVERY 

JONES (1951) have made a f u r t h e r  p a in s t a k in g  su rv e y  by 

making an I n d i v i d u a l  f i e l d  s tu d y  of a l a r g e  “ sam ple” of 

the  p o p u l a t i o n .  They i n te r v ie w e d  over 6000 w orkers  i n  a 

number o f  f a c t o r i e s  i n  th e  London a r e a .  When a l lo w a n ce  

was made f o r  s p e c i a l  f e a t u r e s  o f  age and sex  i n  th e  

g roups i n te r v ie w e d ,  the  r e s u l t s  gave an  in c id e n c e  f o r  

men (aged  15-64) of 5 .8  p e r  c e n t  and f o r  women of 1 .9  

p e r  c e n t .

Not o n ly  i s  the  d i s e a s e  more common i n  m a le s ,  b u t  

ju d g e d ,  f o r  exam ple , by the  in c id e n c e  o f  p e r f o r a t i o n  i n  

the two s e x e s ,  i t  would ap pea r  to  be more s e v e re  i n  th e  

m a le .  De I^U\EY (1940) in  a c o l l e c t e d  s e r i e s  of 14 ,3 3 9

p e r f o r a t i o n s  found  t h a t  more th an  90 p e r  c e n t  o c c u r re d  i n  

m a le s .  A s i m i l a r  sex  d i s t r i b u t i o n  h as  been  n o te d  h e re
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I n  th e  West o f  S c o t l a n d .  IlilNGWORTH e t  a l  ( 1 9 4 4 ) .  I t  

may w e l l  be t h a t  the  f a c t o r s  c a u s in g  p e r f o r a t i o n  a re  n o t  

th e  same a s  th o s e  w nich c a u se  u l c e r  p e r  s e ,  and t h a t  women 

a r e  l e s s  ex posed  t o ,  or more r e s i s t a n t ,  to  th e  fo rm e r ,  

JAMIESON e t  a l  (1 9 4 9 ) ,  f o r  exam ple , n o te d  t h a t  in  d u o d en a l  

u l o e r  i n  m ales th e  r a t i o  o f  p e r f o r a t i o n  to  haem orrhage 

was 1 .5  to  1 ,  and t h a t  in  f e m a le s ,  i t  was 1 to  5* I f  

i t  he a c c e p te d  t h a t  th e  du o d en a l u l c e r s  w hich  p e r f o r a t e  

a r e  s i t u a t e d  a n t e r i o r l y ,  and th o se  which b l e e d  a r e  m a in ly  

p o s t e r i o r ,  i t  would seem t h a t  women must have a r e l a t i v e  

Im munity from  u l c e r  o f  th e  a n t e r i o r  w a l l  o f  th e  duodenum.

I n  t h e i r  s tu d y ,  ILLINGWORTH e t  a l  ( i y 4 4 ) ,  o f a c u te  

p e r f o r a t e d  p e p t i c  u l c e r  i n  th e  West o f  S c o t l a n d ,  th e s e  

a u th o r s  have p ro d u ce d  i n t e r e s t i n g  f a c t s  c o n c e rn in g  the  

sex  d i s t r i b u t i o n  which seem f u r t h e r  to  em phasise  t h i s  

r e l a t i v e  im m unity . T h e ir  su rv e y  which c o v e re d  the  tw e n ty -  

y e a r  p e r io d  from  1924 to  1943 i n c l u s i v e ,  i n d i c a t e d  t h a t  

the  in c id e n c e  r a t e  o f p e r f o r a t i o n  i n  b o th  se x e s  was 

i n c r e a s i n g ,  b u t  t h a t  th e  r a t i o  o f  19 m ales  to  1 fem a le  

was m a in t a in e d .



6

F i g .  1 .

PERFORATED PEPTIC ULCER

MALES 6  FEMALES BY YEARS— 19 2 4 - 1 9 4 3  

A f t e r  I l l ingworth e t  a l .  ( 1 9 4 4 )

N o:of C a s ts

FEMALESMALES
6 0 0 -  60 -

  MALES

5 0 0 -  50 - FEMALES

4 0 0 -  40 -

3 0 0 - 30 -

2 0 0 -  20 -

lOO- IO- • — *

o J 19431939193419291924

Moreover,  a s  w i l l  be seen  i n  P i g .  1 ,  the  dram atio  

r i s e  i n  i n c i d e n c e  of 1940-1941 ,  and the d ram at ic  f a l l  of  

1942-1943 ,  was c o n f i n e d  t o  m a le s .  The sudden upsurge  

i n  th e  i n c i d e n c e  of  p e r f o r a t i o n  i n  men has  been  a s c r i b e d  

to  p o s t - D u n k i r k  ove r t im e  w ork ing ,  f e a r  of  i n v a s i o n  and 

a i r - r a i d s .  The s t a b i l i t y  of  th e  i n c i d e n c e  i n  women seems 

a i l  the  more rem a rk a b le  i n  view of  the  g r e a t  changes  

t h a t  were t a k i n g  p l a c e ,  e s p e c i a l l y  s i n c e  1939,  i n  t h e i r  

h a b i t s ,  working  c o n d i t i o n s  and wartime s t r e s s e s .
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T his r e l a t i v e  Im munity to  p e p t io  u l o e r  which th e  

fem a le  e n jo y s  h a s  c a u s e d  a g r e a t  d e a l  o f s p e c u l a t i o n #  I t  

i s  n o t  s u r p r i s i n g  t h a t  th e  sex  horm ones s h o u ld  be  in v o k ed  

a s  th e  p r o b a b le  p r o t e c t i v e  f a c t o r s #  F u r t h e r  to  s u p p o r t  

t h i s  p r o b a b i l i t y  SALTZSTS3N e t  a l  (1940) s t u d i e d  th e  

se x  in c id e n c e  o f  p e p t io  u l c e r  i n  c h i l d r e n .  I t  seemed 

to  them t h a t  i f  th e  se x  hormones endowed t h i s  p r o t e c t i o n ,  

th e n  i t  sh o u ld  be a b s e n t  i n  c h i l d r e n  b e f o r e  p u b e r t y ,  

when th e  sex  hormones have l i t t l e  or no a c t i v i t y .  They 

c o l l e c t e d  99 c a s e s  o f  p e p t i c  u l c e r  i n  c h i l d r e n  up to  12 

y e a r s  o f  age  from  th e  l i t e r a t u r e  and ad ded  a f u r t h e r  6 

c a s e s * The in c id e n c e  was 1 fem a le  to  1 .1 8  m ales#

F o llo w in g  th e  o b s e r v a t io n s  o f OESTING e t  a l  (1938) t h a t  

th e  male se x  hormone a p p e a rs  a s  e a r l y  a s  3 and  g r a d u a l l y  

i n c r e a s e s ,  and t h a t  th e  o e s t r o g e n ic  hormone in  fe m a le s  

a p p e a rs  a b o u t  10 y e a r s  o f  a g e ,  r a p i d l y  i n c r e a s i n g  t o  

p u b e r t y ,  th e y  o b se rv ed  the  i n c id e n c e  i n  th e  age g ro u p s  

1 -6  and 7-12# T h e ir  f i n d in g s  a re  shown i n  th e  fo l lo w in g  

t a b l e  •

.T ab le  1 .  SEX INCIDENCE OF PEPTIC ULCER IN CHILDREN.f- " 1 1 1 • ■ ■ -------------------------    -.  -. —
! AFTER 3ALTZSTEIN e t  a l  (1940) .

Ag e . ffiLSS. FEMRLES.

1 - 6 8 11

7 - 1 2 49 37.



8

©1630 f i n d i n g s  seemed to  i n d i c a t e  t h a t  whan th e  

fem a le  hormone began  to  a p p e a r ,  th e  sex  in c id e n c e  began  to  

a p p ro a c h  a d u l t  f i g u r e s *  The r a r i t y  of th e  d i s e a s e  i n  

c h i l d r e n  and  th e  e q u a l  sex  d i s t r i b u t i o n  was a l s o  shown 

by THE H E  i n  1919* In  h i s  s e r i e s  t h e r e  were 89 m ales  and 

98 f e m a le s .

Prom th e  fo re g o in g  e p id e m io lo g ic a l  f i n d in g s  i t  

would ap pea r  t h a t  a d i f f e r e n c e  i n  th e  o v e r a l l  sex  in c id e n c e  

of p e p t i c  u l c e r  e x i s t s ,  and t h a t  t h i s  d i f f e r e n c e  i s  

e s p e c i a l l y  n o t a b l e  c o n c e rn in g  p e r f o r a t i o n s .  This 

d i f f e r e n c e  becomes v e ry  d e f i n i t e  a f t e r  the  age o f  14#

I t  may w e l l  be due to  e n v iro n m e n ta l ,  r a t h e r  th an  

c o n s t i t u t i o n a l  f a c t o r s .  The s t a t i s t i c s  of ILjlJNGw'uRTH 

e t  a l  (1944) showing t h a t  th e  g r e a t  r i s e  i n  male p e r f o r a t i o n s  

was n o t  p a r a l l e l e d  by the  fem ale  in c id e n c e  s u g g e s t  t h a t  

c o n s t i t u t i o n a l  f a c t o r s  may be more im p o r t a n t .  F u r th e r  

e v id e n c e  i n  s u p p o r t  o f  t h i s  i s  adduced  by GA32TSBOROUGH 

and SLATER (1 9 4 6 ) .  In  t h e i r  p s y c h i a t r i c  a p p r a i s a l  o f  

p e p t io  u l c e r  p a t i e n t s ,  th ey  found t h a t  t h e i r  fem ale  p a t i e n t s  

formed a much more n e u r o t i c  and e m o t io n a l ly  u n s t a b le  

g roup th a n  the  m a le s .  T h is  seemed to  s u g g e s t  to  them 

’’ t h a t  as r e g a r d s  l i a b i l i t y  to  u l c e r ,  a woman must have a 

c o n s t i t u t i o n  a l t o g e t h e r  i n f e r i o r  to  t h a t  o f  a man, and , 

t h e r e f o r e ,  in  h e r  c a s e ,  t h e r e  i s  some p r o t e c t i o n  a f f o r d e d  

by  b i o l o g i c a l  and c o n s t i t u t i o n a l  f a c t o r s '1.
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2 .  NATURAL HISTORY*
The f i r s t  s u g g e s t io n  t h a t  t h e r e  m igh t be some

c o n n e c t io n  be tw een  p e p t io  u l c e r  and th e  se x  hormones h as

been  a t t r i b u t e d  to  BORRI (1904)* As long  a g o ,  how ever,

a s  183 7 -38 , th e  lANOET, commenting on the  p e r f o r a t e d

p e p t i c  u l c e r  i n  young women p r e v a l e n t  a t  t h a t  t im e ,  n o te d

t h a t  na l l  o f  th e s e  o a s e s  o c c u r re d  in  young g i r l s  i n  whom

th e r e  was a d i s o r d e r e d  s t a t e  o f  u t e r i n e  f u n c t io n "  and

t h a t  i t  o c c u r re d  r a r e l y  in  m a r r ie d  women. PRITCHARD

(1842-43) e x p re s s e d  a s i m i l a r  c o n v i c t i o n .  BORRI was

more p r e c i s e *  He n o te d  th e  common o c c u r re n c e  of p e p t io

u l c e r ,  a t  or s h o r t l y  a f t e r ,  the  menopause* S in c e  th e n

t h e r e  have been in  the  l i t e r a t u r e  many c o n t r i b u t i o n s

to  th e  n a t u r a l  h i s t o r y  of the  d i s e a s e  i n  women. Most

of th e s e  have been b a se d  on c l i n i c a l  im p re s s io n s  or on

case  r e p o r t s *  A few have r e f e r r e d  to  the  i n f lu e n c e  o f

m e n s t r u a t i o n ,  p re g n a n c y , l a c t a t i o n  and the  menopause on

the  o n se t  and  c o u rs e  of p e p t io  u lc e r *

(a) M e n s t ru a t io n *

TAUSSIG (1908) n o te d  g a s t r i o  d i s o r d e r s  a s s o c i a t e d

w ith  m e n s t r u a t io n  i n  h i s  g y n a e c o lo g ic a l  p r a c t i c e ,  and

q u o tes  s i m i l a r  o b s e r v a t io n s  by o th e r s *  SUTHERLAND (1910)

ob se rv ed  t h a t  r e c u r r e n t  haem atem eses from  u l o e r s  seemed

to occur w i th  g r e a t e r  f re q u e n c y  d u r in g  th e  m e n tru a l  p e r io d
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and. a t t r i b u t e d  t h i s  to  i n c r e a s e d  n e rv o u s  t e n s i o n .  

N e v e r t h e l e s s ,  a s tu d y  o f  a l a r g e  s e r i e s  h a s  n o t  been  c a r r i e d  

out*

(b) P reg n an cy .

U n t i l  1939, t h e r e  were a p p ro x im a te ly  10 r e f e r e n c e s  

i n  th e  l i t e r a t u r e  a l l u d i n g  to  th e  e f f e c t  o f  p regn ancy  

on th e  symptoms o f  p e p t i c  u lc e r*  The b e n e f i c i a l  e f f e c t  

was n o t e d ,  f o r  exam ple , by CROHN (1927) and HURST and 

3T.t2WR.RT (1929)* The r a r i t y  of a c t i v e  u l c e r  d u r in g  

p regnancy  was s t r e s s e d  by SCZENKS (1924) Who was a b le  to  

c o l l e c t  from  th e  l i t e r a t u r e  on ly  12 g a s t r i c  u l c e r s  and 

7 d uodenal u l c e r s  i n  p re g n a n t  women* T h is  a u th o r ,  on 

th e  b a s i s  o f  th o se  few c a se s  and  o b s e r v a t io n s  i n  h i s  

own C l i n i c ,  c o n c lu d ed  t h a t  n u l l i p o r o u s  p a t i e n t s  came to  

o p e r a t io n  f o r  u l c e r  a t  an e a r l i e r  age th an  th o se  wno had  

one or more p r e g n a n c i e s ,  and t h a t  p a t i e n t s  who d id  n o t  

g a in  r e l i e f  d u r in g  p regnan cy  were u s u a l l y  th o se  who 

s u f f e r e d  from p regnancy  v o m itin g  i n  s e v e re  form* R ecords 

o f  c o m p l ic a te d  u l c e r  d u r in g  p regn ancy  i n  tn e  l i t e r a t u r e  

a re  e x tre m e ly  r a r e ,  and su c h  an  o c c u r re n c e  i s  s t i l l  

s u f f i c i e n t l y  u n u su a l  to  w a r ra n t  comment* MUESOW and  

BROWN (1936) r e c o r d e d  a c a se  o f  haem orrhage from  p e p t i c  

u l o e r  d u r in g  p regnanoy  -  th e  f i r s t  i n  the  

l i t e r a t u r e .
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The f i r s t  w o r th w h i le  s t u d y  of  the  b e h a v io u r  of  

p e p t i c  u l c e r  d u r in g  p regnancy  was p e r fo rm ed  by  SARDWKISS 

and h i s  a s s o c i a t e s  i n  1939.  They s e l e c t e d  t h e i r  

female  u l c e r  p a t i e n t s  who had been p r e g n a n t .  I n  t h e i r  

s e r i e s  t n e r e  were 46 p a t i e n t s  w i t h  p ro v ed  p e p t i c  u l c e r s  

25 had had  one or more p r e g n a n c i e s ,  t o t a l l i n g  52 .  T he ir  

f i n d i n g s  a r e  summarised i n  th e  f o l lo w in g  T a b l e s -

Table 2 .

INCIDENCE OF ACTIVE ULCER SYMPTOMS DURING PREGNANCY 

(A fter  SANDWEISS e t  al., 1 9 3 9 )

On Basis of Patients On Basis of Pregnancies

T otal Number 2 5 5 2

Known to be free of all 
gastro - intestinal 
symptoms during 9 months.

2 0 3 7

Known to have had gas,' 
‘nausea’,'vomiting’ in 
first 3 months; symptoms 
free thereafter.

4 14

Known to have had 
ulcer symptoms. + l + l

+ T h is  p a t ie n t  gave birth  t o  a premature child.

They f u r t h e r e d  t h e i r  i n v e s t i g a t i o n s  i n  a n o th e r  

d i r e c t i o n  by r e v ie w in g  the  r e c o r d s  of 70 ,310  c o n s e c u t i v e  

a d m iss io n s  of p r e g n a n t  women t o  5 D e t r o i t  h o s p i t a l s #

Only one p ro v ed  c a se  of p e p t i c  u l c e r  was r e c o r d e d ,  t h a t  

of d e a t h  due to a p e r f o r a t i o n  of a duodenal  u l c e r .

-At one of th e s e  h o s p i t a l s  (HARPER HOSPITAL,, DETROIT) d u r in g
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d u r in g  a 1 0 -y e a r  p e r i o d  (1928-1937 i n c l u s i v e ) ,  95 

o p e r a t io n s  of n e c e s s i t y  d u r in g  p reg n a n cy  were p e rfo rm ed  on 

th e  g a s t r o - i n t e s t i n a l  t r a c t  a lo ne*  Not one was f o r  

p e p t i c  u l c e r *  MJSSEY (1927) who s c r u t i n i s e d  the  370 

g e n e r a l  s u r g i c a l  o p e r a t io n s  of n e c e s s i t y  d u r in g  pregnanoy  

over a 10- y e a r  p e r i o d ,  found  on ly  2 o p e r a t io n s  f o r  p e p t io  

u l c e r  -  b o th  g as tro -» je  ju n o s to m ie s * ADaiH and  

STIEG1ITZ (1934) d i s c u s s i n g  th e  in c id e n c e  of a c t i v e  

p e p t i c  u l c e r  d u r in g  p regnan cy  s t a t e  t h a t  " i n  20 y e a r s  a t  

the  MINNESO03ft. GENERAL- HOSPITAL, no c a s e  of p e p t i c  u l c e r  

i n  p regn an cy  had to  be t r e a t e d " .  AVERY JONES (1947) 

found  o n ly  one s l i g h t  haem atem esis  b u t  w i th o u t  c o n firm ed  

u l c e r a t i o n  i n  a p p ro x im a te ly  10,000 c o n f in e d  women i n  

London. Among over 2 ,0 0 0  women a d m it te d  w i th  a b o r t i o n s ,  

on ly  one had haem atem esis  a s s o c i a t e d  w i th  r e n a l  f a i l u r e *  

AVERY JONES a l s o  s t a t e s  t h a t  the  a c u te  a n x ie ty  of 

p regnanoy  iB  u n m a rr ie d  women does n o t  p r e c i p i t a t e  g a s t r o ­

d u odenal haem orrhage*

These s t a t i s t i c s  d e r iv e d  from  o b s t e t r i c  r e c o r d s  

em phasise  the  r a r i t y  of c o m p l ic a te d  p e p t i c  u lo e r  d u r in g  

p reg n an o y . They p ro b a b ly  u n d e r e s t im a te ,  how ever, the  

t r u e  in o id e n c e  o f  u l c e r  d u r in g  p reg n a n cy , s in c e  

o b s t e t r i c a l  r e c o r d s  a re  n o t  d n d u ly  c o n c e rn e d  w ith  

d i g e s t i v e  a i l m e n t s .
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S in c e  i t  h a s  become e s t a b l i s h e d  t h a t  p regn an oy  

e x e r t s  a b e n e f i c i a l  e f f e c t  on p e p t i c  u l c e r ,  and t h a t  

c o m p l ic a te d  p e p t i c  u l c e r  d u r in g  p reg n an cy  i s  r a r e ,  t h e r e  

have b een  s p o ra d ic  and  t im e ly  w arn ings  i n  th e  fo rm  of 

c ase  r e p o r t s ,  i n d i c a t i n g  t h a t  p e r f o r a t i o n s  do o c c a s i o n a l l y  

o c c u r , som etim es w i th  f a t a l  r e s u l t ,  due t o  d e la y e d  

d i a g n o s i s •

I t  i s  n a t u r a l  t h a t  a g r e a t  d e a l  of c l i n i c a l  and 

e x p e r im e n ta l  work sh o u ld  s tem  from  th e s e  o b s e r v a t io n s  i n  

p regnancy*  A d i s c u s s i o n  of t h i s  work does n o t  b e lo n g  

i n  t h i s  c h a p t e r ,  and i s  more germane to  t h e  s tu d y  o f  

g a s t r i c  f u n c t i o n ,  which w i l l  be d e a l t  w i th  l a t e r *

( c ) L a c t a t i o n *

GROM (1927) f i r s t  n o te d  t h a t  u l c e r  p a t i e n t s  who 

had  b e en  w e l l  d u r in g  p re g n a n c y ,  r e l a p s e d  v e ry  soon  d u r in g  

and a f t e r  l a c t a t i o n *  H iis  c l i n i c a l  o b s e r v a t io n  soon 

had  e x p e r im e n ta l  i n t e r e s t  i n  the  f o r t u i t o u s  f i n d in g s  

o f  KLEIN (1955) and HOLLANDER (1930) t h a t  d u r in g  l a c t a t i o n  

I n  dogs the  u l c e r a t i o n  of th e  sk in  a round  the g a s t r i c  

pouch stoma in c re a s e d *  They n o te d  an i n c r e a s e  i n  the  

volume and a c i d i t y  o f  the  g a s t r i c  ju ic e *  WINKELSTEIN (1935) 

c o n firm ed  th e s e  f in d in g s  and was a b le  t o  produce  

r e g r e s s i o n  of the  u l c e r a t i o n  by the  a d m i n i s t r a t i o n  of 

/o e s t ro g e n s ,  though  a n t i u t r i n  -  3 a g g ra v a te d  th e  u l c e r a t i v e
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tendency*  D e s p i te  th e s e  o b s e r v a t i o n s ,  t h e r e  i s  no 

w e l l -d e v e lo p e d  s tu d y  of the  number of p a t i e n t s  who r e l a p s e  

a f t e r  p reg n a n o y , n o r  of th e  tim e i n  r e l a t i o n  to  th e  

f o r e g o in g  p re g n a n o y , a t  whioh the  r e l a p s e  m ost commonly 

ta k e s  p la c e *

(d) Menopause*

BORRI (1904) f i r s t  drew a t t e n t i o n  to  the 

r e l a t i o n s h i p  be tw een  th e  menopause and p e p t i c  u l c e r .  I n  

190 8 , TAUSSIG i n  h i s  c o n t r i b u t i o n  on th e  " u t e r u s  and  

stomaoh" o b se rv ed  t h a t  23 p e r  c e n t  o f h i s  44 g y n a e c o lo g ic a l  

c o n d i t i o n s  a s s o c i a t e d  w i th  g a s t r i c  u p s e t  were i n  women 

a t  the  menopause* S in ce  t h e n  th e r e  have been  s e v e r a l  

r e f e r e n c e s  b a s e d  m ain ly  on c l i n i c a l  im p r e s s io n s ,  f o r  

exam ple , by SZENES (1 9 2 4 ) ,  CROHN (1927) and HURST AND 

STEWART (1 9 2 9 ) .  FRIEDENWAID (1932) s t u d i e d  the g a s t r i c  

d i s t u r b a n c e s  i n c i d e n t  to  th e  menopause and  i n  g a s t r i c  

a n a ly s e s  found  s u b a c i d i t y  and a o h l o r h y d r i a . SANDWEISS 

e t  a l  (1939) found  18 of 30 p a t i e n t s  a t  t h e  tim e of 

ex a m in a t io n  e i t h e r  p r e s e n te d  s ig n s  and symptoms o f  the  

m enopause, or had  p a sse d  the  c l i m a c te r i c *  They f u r t h e r  

n o t e d  t h a t  i n  4 o a se s  th e  o n se t  c o in c id e d  w i th  the  

m enopause, and  t h a t  i n  th e  re m a in in g  14 who had  p a s s e d  

the  c l i m a c t e r i c ,  t h e i r  symptoms had  been  a g g ra v a te d  by 

th e  c h a n g e .  WMKELSTEIN !S (1940) e x p e r ie n c e  a t  th e

*
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,MOUNT SINAI HDSPIIM , NEW YORK, im p re sse d  on him th e  

i n c id e n c e  of u l o e r  or u l c e r - l i k e  symptoms o c c u r r in g  a t  the  

menopause# D uring  a 5 -y e a r  p e r i o d ,  40 -4 4#  o f  90 fem ale  

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

symptoms a t  th e  tim e  of th e  m enopause, w hether  n a t u r a l  

or a r t i f i c i a l l y  induced#  His im p re s s io n s  of u lo e r  

b e h a v io u r ,  b o t h  a t  th e  menopause and d u r in g  l a c t a t i o n ,  

e n co u rag e d  him  to  fo rm u la te  an a t t r a c t i v e  h y p o th e s is  

s u g g e s t in g  t h a t  the a n t e r i o r  p i t u i t a r y ,  which i s  p ro b a b ly  

h y p e r a c t iv e  d u r in g  l a c t a t i o n  and u n i n h i b i t e d  by o e s t ro g e n s  

or p r o g e s te r o n e  d u r in g  and a f t e r  the  m enopause, may 

p l a y  an im p o r ta n t  p a r t  i n  the cause  or a g g ra v a t io n  of 

what he c a l l s  " t h i s  d u c t l e s s  g la n d  p e p t ic  u l c e r " .

B# OBSERVATIONS ON THE NATURAL HISTORY OF PEPTIC
ULCER IN WOMEN.

The fo l lo w in g  i n v e s t i g a t i o n  was u n d e r ta k e n  and 

d e s ig n e d  to  t e s t  th e  v a l i d i t y  of many of the  fo re g o in g  

o b s e r v a t i o n s .  The PEPTIC ULCER CLINIC a t  the  WESTERN 

INFIRMARY, GLASGOW, p ro v id e s  ample m a t e r i a l  fo r  s tudy#

The p a t i e n t s  a t t e n d i n g  t h i s  C l in ic  a re  r e f e r r e d  by 

p r a c t i t i o n e r s  o u t s id e  th e  h o s p i t a l ,  or by p h y s ic ia n s  and 

su rg e o n s  from  th e  O u t - P a t i e n t  D epartm ent o f  the  H o s p i ta l#  

The ten d en cy  i s  as a r e s u l t  f o r  the  more s e v e re  and  

i n t r a c t a b l e  o a s e s  to  be r e f e r r e d ,  and t h i s  s e r i e s  i s ,
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’t h e r e f o r e ,  n o t  t r u l y  r e p r e s e n t a t i v e  of the  g e n e r a l  

fem a le  u l c e r  p o p u la t io n *  For th e  p u rp o se s  o f  t h i s  

i n v e s t i g a t i o n  which i s  c o n ce rn e d  m a in ly  w i th  u l c e r  

h e h a v io u r ,  t h i s  ten d ency  seemed n o t  to  he o f  undue 

im p o rtan c e *  I t  was th o u g h t  t h a t  th e  i n f o r m a t io n  from  a 

l a r g e  g roup  of women s u f f e r i n g  from  p e p t i c  u lo e r  would 

h e lp  to  s u b s t a n t i a t e  and c l a r i f y  p re v io u s  im p re ss io n s*

1* METHOD OF INVESTIGATION*

(a ) C l i n i c a l  M a t e r i a l .

The e v id e n c e  h e re  p r e s e n t e d  was o b ta in e d  by 

in t e r v i e w i n g  400 women i n  whom p e p t io  u l c e r  had  b e en  

d e m o n s tra te d  e i t h e r  by r a d io lo g y  or a t  o p e ra t io n *  The 

u l c e r  was duodenal i n  330 c a s e s ,  g a s t r i o  i n  70* The 

p a t i e n t s *  a g e s  ra n g e d  from 21 t o  74 y e a r s ,  and  i n  most 

c a s e s  th e  symptoms were of more t h a n  5 years*  d u r a t io n *

(“b) M a r i ta l  S t a t e *

Of th e  400 women, 328 were m a r r ie d  and  72 s in g le *  I t  

h a s  b e en  n o te d  by  GAINSBOROUGH and SIATER (1946) among 

o t h e r s ,  t h a t  p e p t i c  u l c e r  i s  more common i n  u n m arr ied  

women* T h is  i s  n o t  b o rn e  ou t by  the  p r e s e n t  s e r i e s *  

Among the  357 women of t h i s  group betw een  th e  ages of 

20 and  6 4 ,  th e  u n m arr ied  amounted to  68 (19 p e r  c e n ^

’T h is  f i g u r e  i s  c o n s id e r a b ly  low er th an  th e  p r o p o r t io n  of
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.u n m a r r ie d  women i n  th e  g e n e r a l  p o p u la t io n }  f o r  women 

aged  20—6 4 , the  1931 c e n su s  f o r  E ng land  and Yfales g iv e s  

th e  p r o p o r t i o n  o f  u n m arr ied  a s  3 ,7 4 7 ,6 9 9  t o  1 1 ,7 4 3 ,9 6 5  

or 32 p e r  c e n t#

(c)  Method of I n t e r v i e w #

I n  a d i s e a s e  which r e m i t s  and r e l a p s e s  w i th  suoh

f a c i l i t y ,  the  manner o f  e l i c i t i n g  and  c o r r e l a t i n g  the

e v id e n c e  i s ,  o b v io u s ly ,  o f im p ortance*  During t h e

i n t e r v i e w s ,  ev e ry  e f f o r t  was made to  e l im in a te  the  e lem en t

of s u g g e s t io n *  Most of th e  ev id en ce  was v o lu n te e r e d ;

much was o b ta in e d  by q u e s t io n i n g ,  a s  i n d i r e c t  as  p o s s i b l e ;

some h ad  to  be o b ta in e d  by  d i r e c t  q u e s t io n in g *  A l l  o f

th e s e  women hadaL ready  been  in te r v ie w e d  a t  l e a s t  once

p r e v i o u s l y ,  and th e  s t a n d a r d  c a se  r e o o r d  o f  the  P e p tio

U lc e r  C l in i c  had  b een  c o m p le te d ,  so  t h a t  in f o r m a t io n  was

a l r e a d y  a v a i l a b l e  on su ch  r e l e v a n t  p o i n t s  a s  y e a r  o f

b i r t h ,  age a t  o n s e t  o f symptoms, and age a t  which

c o m p l ic a t io n s  had  occu rred#  A t the  i n te r v ie w  f o r  the

p r e s e n t  i n v e s t i g a t i o n ,  th e s e  p o in t s  were confirm ed#

T h e r e a f t e r  i n q u i r y  was made i n t o  th e  g y n a e c o lo g ic a l  and
/  *

o b s t e t r i c a l  U s t o r  y -  foa? exam ple , age a t  m enarohe, age 

a t  w h ich  p re g n a n c ie s  o c c u r r e d ,  th e  number o f  p r e g n a n c ie s ,  

w h e th er  p re g n a n c ie s  were norm al or a b n o rm a l,  ad m iss io n s  

to  h o s p i t a l  d u r in g  p r e g n a n c ie s ,  age a t  menopause, e to#
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BLlSPiIly# th e  e f f e c t  o f th e s e  e v e n ts  on the u l o e r  h i s t o r y  

was c o r r e l a t e d *

O f te n  th e  p a t i e n t  v o lu n te e r e d  some in fo rm a tio n *

I f  n o t ,  th e  s t a n d a r d  q u e s t io n s  were a s k e d ,  “Have you 

n o t i c e d  any  r e l a t i o n s h i p  be tw een  your u l c e r  and  m e n s tru a l  

p e r io d /p re g n a n o y /m e n o p a u se ? "*  !iWas your u l c e r  made

b e t t e r ,  o r  w o rse ,  or d id  i t  rem a in  the same?” * A p a r t  

f rom  p a r a p h r a s in g  th e s e  q u e s t io n s  a c c o rd in g  t o  the  

p a t i e n t s 1 u n d e r s ta n d in g  of them , no f u r t h e r  a t te m p t  was 

made t o  e l a b o r a t e  a c o r r e l a t i o n *

A c c o rd in g  to  t h e  p a t i e n t s *  an sw er , " B e t t e r ” ,  "W orse", 

or "No change n o t e d " ,  th e  r e s u l t s  were a s se s s e d *  I f  a  

r e l a t i o n s h i p  had  b een  n o t i c e d ,  i n q u i r y  was made i n to  the  

tim e r e l a t i o n s h i p  and  th e  q u a l i t y  and q u a n t i t y  of th e  

w o rsen in g  or improvement*

2 .  RESULTS»

(a )  M e n s t r u a t io n *

Of th e  400 p a t i e n t ,  291 had  had  u l c e r  symptoms 

b e f o r e  th e  menopause* I n  t h i s  group 81 (28$) c la im ed  

t o  have n o t i c e d  some r e l a t i o n s h i p  be tw een  m e n s t ru a t io n  

an d  th e  o c c u r re n c e  o f  u l c e r  symptoms* I n  a l l  th e se  

o a s e s  th e  symptoms were worse f o r  a  few days or a week 

■before th e  o n s e t  o f  m e n s tru a t io n *  I n  8 ,  the  i l l - e f f e o t
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p e r s i s t e d  d u r in g  the  m e n s tru a l  p e r io d *  I n  one had  the  

symptoms oeen n o t e d  to  i n c r e a s e  i n  t h e  p o s t —m e n s tru a l  

phase*

I n  I n t e r p r e t i n g  th e s e  f i n d i n g s ,  i t  m ust toe remembered 

t h a t  th e  symptoms of q u i te  u n r e l a t e d  d i s e a s e s  may toe 

a g g r a v a t e d  i n  the  p r e -m e n s t r u a l  phase  -  th e  r e s u l t  p e rhaps  

o f  p s y c h ic  i n f l u e n c e s ,  or o f  th e  g e n e r a l  m a la is e  which 

many young women e x p e r ie n c e  a t  t h a t  tim e*  This p re ­

m e n s t r u a l  s t a t e  i s  known to  g y n a e c o lo g i s t s  a s  11 p r e -m e n s t ru a l  

t e n s i o n ” • I n  th o se  p a t i e n t s  who had n o te d  p re m e n s tru a l  

i n o r e a s e  o f  symptoms, th e r e  was no ev idence  t o  i n d i c a t e  

w h e th e r  th e  e x a c e r b a t io n  was due to  such  c a u s e s ,  or t o  

f a c t o r s  d i r e c t l y  r e l a t e d  t o  the  m e n s tru a l  c y c l e ,  or even  

to  th e  u se  of a s p i r i n  and s i m i l a r  a n a lg e s ic s *  On th e  

w h o le ,  h o w ev er ,  i t  may toe co n c lu d ed  from th e  p r e s e n t  

s e r i e s  t h a t  the  e f f e c t  of m e n s t ru a t io n  on u l c e r  symptoms 

i s  i n c o n s id e r a b le *

(to) P re g n a n c y *

I n  a s s e s s in g  th e  e f f e c t  o f  t h i s  s t a t e  on th e  

symptoms of p e p t i c  u l c e r ,  I t  m ust toe remembered t h a t  

n o rm al p reg n a n cy  i n  h e a l t h y  women I s  commonly a s s o c i a t e d  

w i t h  symptoms n o t  u n l ik e  those  of p e p tic  u lc e r*  Many 

women who n o rm a l ly  have no h i n t  of g a s t r i c  d i s o r d e r  s u f f e r



. d u r i n g  p re g n a n c y ,  fvorn wuoh d i g e s t i v e  symptoms a s  n a u se a ,  

v o m it in g  and h e a r t b u r n ,  to  a v a ry in g  d e g re e ,  and fo r  a 

v a r i a b l e  tim e*  In d e e d ,  th e s e  symptoms ooour so o f te n  as 

t o  be  a c c e p te d  by  th e  p a t i e n t  and h e r  a t t e n d a n t  a s  norm al 

accom panim ents  o f p regnancy*  DOUGRA.Y (1949) found th e se  

d i g e s t i v e  accom panim ents d u r in g  th e  f i r s t  3 months o f

p re g n a n c y  i n  49 p e r  c e n t  of 1816 p re g n a n c ie s*  O c c a s io n a l ly  I11
th e y  may p e r s i s t  u n t i l  term* Sometimes more s e v e re  ij

! j

d y s p e p s ia  o o c u r s ,  and i t s  re sem b lance  to  u l c e r  i s  h e ig h te n e d  j| 

b y  th e  r e l i e f  a f f o r d e d  by a n ta c id s *  R a re ly  hyperem esis  j

g ra v id a ru m  may l e a d  to  c o n fu s io n *

I n  a t t e m p t in g  t o  d e c id e  w hether su c h  symptoms were jj

a t t r i b u t a b l e  to  the u l c e r ,  a t t e n t i o n  was p a id  t o  t h e i r  I;
|!

s e v e r i t y  and to  th e  p a t i e n t s 1 own view r e g a r d in g  t h e i r  o r ig in ^  

W ith  t h e i r  p re v io u s  e x p e r ie n c e  of p e p t ic  u l c e r ,  most of th e  j; 

p a t i e n t s  w i th  h e a r t b u r n ,  n ausea  and v o m it in g  d u r in g  th e  

e a r l y  m o n th s ,  a t t r i b u t e d  th e  symptoms to p reg n a n cy , and 

r e g a r d e d  th e  u l c e r  as nc u re d l1 • I n  c a se s  w i th  more se v e re  i;

p a i n ,  r e l i e v e d  by a l k a l i s ,  the p a t i e n t s  were u n a b le  to  j!

d i s t i n g u i s h  i t  from  p re v io u s  u l c e r  d y sp ep s ia*  These 

p a t i e n t s  were c o n s id e r e d  n o t  to  be im proved , as  were those  

i n  Whom symptoms p e r s i s t e d  th ro u g h o u t  th e  pregnancy*

Of the  t o t a l  of 400 women, 118 had b e en  p reg nan t#  I
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Table  5 .

f
EFFECT OF PREGNANCY

Total No: of Women. 4 0 0

Women who had been pregnant. 1 1 8

Total No: of Pregnancies 3 4 4

No: of Pregnancies after 
onset of ulcer symptoms. 3 1 3

Free from symptoms. 1 4 0  ( 4 4 - 8  % )

Improved. 1 3 6  ( 4 3 - 4 % )

Not improved. 3 7  ( 1 1 . 8 % )

The t o t a l  number of p r e g n a n c i e s  was 344 .  Of t h e s e  

313 had  o c c u r r e d  s u b s e q u e n t  to  the o n s e t  o f  p e p t i c  

u l c e r .  On t h e  c r i t e r i a  l a i d  down a b o v e ,  i t  i s  

b e l i e v e d  t h a t  p reg n a n cy  was a s s o c i a t e d  w i t h  a r e m i s s i o n  

of u l c e r  i n  276 p r e g n a n c i e s  ( 8 8 . 2 ^ ) .  More t h a n  h a l f  

of t h e s e  p a t i e n t s  c la im e d  t o  have b een  c o m p l e t e ly  f r e e  

of a l l  symptoms d u r in g  t h e  whole p reg n a n cy ;  the  r e m a in d e r  

had  minor  symptoms which t h e y  r e g a r d e d  as  u n c o n n e c te d  

w i t h  u l c e r .  I n  the  r e m a in in g  37 p r e g n a n c i e s  ( l l .8 /o )  

symptoms p e r s i s t e d  which were i n d i s t i n g u i s h a b l e  from th o s e  

of  u l c e r *

T h u s ,  i t  would a p p e a r  t h a t  i n  a lm o s t  90% of u l c e r  

p a t i e n t s  symptoms a re  i n  abeyance  d u r in g  p re g n a n c y .  I n
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some o f  th e  o a s e s  th e  u l c e r  had  b e e n  i n a c t i v e  im m e d ia te ly  

b e f o r e  c o n c e p t i o n ,  and i n  them r e m is s io n  p e r s i s t e d #

I n  o t h e r s ,  th e  symptoms c l e a r e d  up d r a m a t i c a l l y  a t  an  

e a r l y  s t a g e  o f  p regnancy*  4 o f  th e  p a t i e n t s ,  who had  

c o n s i d e r a b le  e x p e r ie n c e  b o th  w i th  u l c e r  and p re g n a n c y ,  

c la im e d  t h a t  th e y  were a b le  to  d ia g n o se  p reg nancy  b e f o r e  

the  f i r s t  nm issed "  p e r io d *  I n  s t i l l  o t h e r s  th e y  im proved 

g r a d u a l l y  or became o b sc u red  by minor symptoms a t t r i b u t e d  

to  th e  p reg n an cy  i t s e l f .  S e v e r a l  p a t i e n t s  a v e r r e d  t h a t  

t h e i r  s u c c e s s iv e  p re g n a n c ie s  had  b een  t h e i r  o n ly  e u p e p t io  

r e s p i t e s  and t h a t  th e y  had  e n jo y e d  the  p r e g n a n t  s t a t e  f o r  

the  w e l lb e in g  I t  a f fo rd e d *

(o) Toxaemia o f  P re g n an c y #

I n  37 p r e g n a n c i e s ,  symptoms p e r s i s t e d  and were 

i n d i s t i n g u i s h a b l e  from  th o se  of u l c e r #  I n  some of t h e s e ,  

the  symptoms were much worse th a n  p r e v i o u s l y ,  r e l i e f  

b e in g  o b ta in e d  w i th  th e  b i r t h  of the  c h i l d .  These 37 

p re g n a n c ie s  in v o lv e d  15 women, 14 of whom were a d m i t te d  

to  h o s p i t a l  b e ca u se  of the  s e v e r i t y  o f t h e i r  d i g e s t i v e  

symptoms, or f o r  o th e r  re a s o n s *  I t  i s  w orthy  o f  n o te  

t h a t  i n  15 p r e g n a n c ie s ,  i n  4 women, s ig n s  o f  to x a e m ia ,  su c h  

as a lb u m in u r ia  and h y p e r t e n s io n  v/ere p r e s e n t#  Three 

o f  th e s e  women blamed su c h  a p regnancy  fb* th e  o n se t  o f
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t h e i r  u l c e r s *  This  h i g h  i n c i d e n c e  of  “ tox aem ia"  i n  the  

“n o t  im proved '1 group  i s  i n  s t r i d i n g  c o n t r a s t  t o  one c a s e  of 

m i ld  a lb u m i n u r i a  i n  t h e  r e m a in in g  276 p r e g n a n c i e s  i n  which  

the  p a t i e n t s  were e i t h e r  ‘‘im proved” or '‘f r e e  f rom  u l c e r  

symptoms'* • The s i g n i f i c a n c e  of t h i s  f i n d i n g  i s  n o t  

im m e d ia te ly  o b v i o u s ,  b u t  th e  s u g g e s t i o n s  of  HGFFBA.UER (1926) 

and KA.FELLER-ADLER (1941 and 1943} i m p l i c a t i n g  h i s t a m i n e ,  

one o f  th e  most  p o t e n t  s t i m u l a n t s  of  a c i d  s e c r e t i o n  known, 

a s  a cause  of  t o x a e m ia ,  i s  i n t e r e s t i n g *

I n  no c a se  d i d  a c o m p l i c a t i o n  of  u l c e r  (haemorrhage 

or p e r f o r a t i o n )  occur d u r in g  p regnancy*

(d) L a c t a t i o n *

The b e n e f i t  d e r i v e d  from p regn an cy  i s  g e n e r a l l y  s h o r t ­

l i v e d  as  Fig* 2 shows*

Fig* 2*

R E C U R R E N C E  O F  U L C E R  S Y M P T O M S  A F T E R  parturition.

%  R E C U R R E N C E

I O O

9 0

8 0

7 0

6 0

5 0

4 0

30

2 0

S2
P E R IO D  A FT E R  PARTURITION IN Y EA R S.
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By th e  end of the- t h i r d  month a f t e r  p a r t u r i t i o n  

symptoms had  r e c u r r e d  i n  a lm o s t  h a l f  th e  c a s e s ,  and by  th e  

end o f  the  s i x t h  month i n  t h r e e - q u a r t e r s *  A t th e  end o f  

two y e a r s ,  a lm o s t  e v e ry  p a t i e n t  had  s u f f e r e d  a r e c u r r e n c e *  

U n f o r t u n a t e l y ,  d u r in g  th e  i n t e r v i e w s  fo r  t h i s  i n v e s t i g a t i o n ,  

th e  s i g n i f i c a n c e  of l a c t a t i o n  a t  t h a t  time n o t  b e in g  

f u l l y  a p p r e c i a t e d ,  no n o te s  were made r e g a r d i n g  th e  number 

of p a t i e n t s  who b r e a s t - f e d  t h e i r  b a b i e s ,  and fo r  what p e r i o d  

of t im e .  N e v e r t h e l e s s ,  a s  Pig* 2 shows, t h e r e  i s  a 

rem a rk a b le  in c id e n c e  of r e c u r r e n c e  d u r in g  th e  f i r s t  3 -6  

months (75$) a f t e r  what h a s  been a f a i r l y  p ro lo n g e d  p e r io d  

of w e l lb e in g  a n d ,  p ro b a b ly ,  a l th o u g h  t h i s  i s  n o t  c e r t a i n ,  

h e a l i n g  of th e  u lc e r *  T h is  in c id e n c e  o f  r e c u r r e n c e  would 

te n d  to  s u g g e s t  t h a t  d u r in g  the l a c t a t i o n  phase  th e r e  a r e  

c e r t a i n  a g e n c ie s  a t  work which have an  u lc e ro g e n ic  e f f e c t .

T his id e a  seems a l l  th e  more t e n a b le  when the  

in c id e n c e  of c o m p l ic a t io n s  d u r in g  the  f i r s t  few months i s  

n o ted *  A ltho ugh  no c o m p l ic a t io n s  o c c u r re d  i n  any  o f  

th e s e  p r e g n a n c ie s ,  w i th in  10 weeks a f t e r  te rm  t h e r e  were 

6 e p is o d e s  o f  haem atem esis  and 2 p e r f o r a t i o n s  in v o lv in g  

8 p a t i e n t s *

(e)  Menopause*

The d i s t r i b u t i o n  cu rv e  of the ages  o f the 400 p a t i e n t s  

a t  the  o n s e t  of u l c a t  symptoms i s  shown i n  Pig* 3 .
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Fig* 3*

AGE AT ONSET OF SYMPTOMS OF PEPTIC ULCER IN 4 0 0  WOMEN

No . OF 

CASES

7 0

55

6 0

50
4 5

4 0

35

3 0

25

2 0

IO

j.
O 5 ,  lO ,  15 2 0  2 5 3 0 ,  3 5 ,  4 0  4 5 ,  5 0 ,  5 5 ,  6 0 ^ ,  65 ,  7 0 ,
"4 "9 '14  '1 9  -34 ^59 " 34  '"3 9 " ^ 9  " ^ 4  - T 9  ^ 4  -" 6 9  -"*74

AGE IN YEARS.

I t  i s  compared w i th  a s i m i l a r  c u rv e  f o r  male p a t i e n t s
/
b a se d  upon f i g u r e s  d e r i v e d  from 1 ,3 9 3  c a s e s  from the  

P e p t ic  U lc e r  C l in i c  i n  Fig* 4 .
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F ig .  4 .

AGE AT ONSET OF SYMPTOMS OF PEPTIC ULCER 
IN MALES ( 1 3 9 3 )  AND FEMALES ( 4 0 0 ) .

%  CASES

MALES

FEMALES

O ^  5^ . 1 0 ^  IS, 2 0 ,  2 5 ,  3 0 ,  35^, 4 0 ,  4 5 ,  S O , 55 6 0  65 7 0  
4  9 14 19 24- 29 3 4  39 4 4  "49 "54 " ^ 9  "64 "59 ^74

AGE IN YEARS.

I t  w i l l  be seen  t h a t  w hi le  i n  b o t h  sex es  t h e r e  i s  

a s t e e p  r i s e  of i n c id e n c e  between the  ages of  15 and 24 

y e a r s ,  t h e r e a f t e r  t h e r e  i s  a d i f f e r e n c e  i n  t h a t  i n  fem a le s  

t h e r e  i s  a d e f i c i t  d u r in g  the age p e r i o d  25-40  y e a r s ,  

f o l lo w e d  by a se co n da ry  r i s e  of  in c id e n c e  be tween  40-50 

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

c h i l d - b e a r i n g  p e r i o d  and the menopause.  I n  o rde r  to  

e x p lo r e  t h i s  p o s s i b i l i t y ,  t h e  t im e  r e l a t i o n s h i p  be tw een  the 

o n s e t  of u l c e r  and th e  menopause has  been  n o t e d  i n  the  204 

women i n  whom the  d a te  of th e  menopause was known.
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Fig* 5 .

RELATION OF AGE AT ONSET OF SYMPTOMS TO DATE OF MENOPAUSE 
IN 2 0 4  WOMEN WHO HAVE REACHED OR PASSED THE MENOPAUSE.

No.OF 
CASES

75 r

YEARS BEFORE AND AFTER MENOPAUSE.

I n  F ig* 5 t h e s e  oa ses  have been p lo t t e d ,  i n  5 - y e a r  

g roups  a c c o rd in g  to  whether  the  u l c e r  began  t o  p roduce  

symptoms b e fo r e  or a f t e r ,  or a b o u t ,  the  t im e  o f  t h e  

menopause* I t  w i l l  be seen  t h a t  t h e r e  i s  a s t r i k i n g  peak 

of i n c i d e n c e  a t ,  or  a b o u t ,  the  t ime o f  the  menopause*



The r e m a in in g  196 women have n o t  y e t  a t t a i n e d  the  

menopause .  I n  o r d e r  to  p roduce  a c o m p o s i te  c u r v e ,  com parab le  

w i th  P i g .  3 ,  r e l a t i n g  400 c a s e s  to  the  menopause ,  the o n s e t  

of u l c e r  symptoms i n  t h i s  r e m a in in g  g roup  h a s  been  r e l a t e d  

t o  the  e x p e c te d  age f o r  t h a t  e v e n t .  On the i n f o r m a t i o n  

a v a i l a b l e  f o r  t h e  204 c a s e s ,  t h e  age of  the  menopause r a n g e d  

from 37 a n d  56 y e a r s  w i t h  over 90 p e r  c e n t  be tw een  40 and 

50 y e a r s ;  the a v e r a g e  was 45 y e a r s ,  and t h i s  f i g u r e  was 

t r e a t e d  a s  t h e  e x p e c t e d  age of  the  menopause i n  th e  

r e m a in in g  196 o a s e s .

P i g .  6 .

RELATION OF AGE AT ONSET OF SYMPTOMS TO ACTUAL 
OR EXPECTED DATE OF MENOPAUSE.

No. OF 
CASES

7 5

7 0

6 5

6 0

5 5

5 0

4 5

4 0

35

3 0

2 5

2 0

8 13 IB 23  2 8  3 3
12 " iT ~  '" 2 2  '" 2 7  ' 3 2  ""37

3 8 _  3 3 ^  28 , 2 3 ^  18 , 13 
4 2  3 7  32 27  22  " l7

843
" 4 7

Y E A R S B E FO R E  A N D  A F T E R  M E N O P A U S E .
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Working on t h i s  "bas is ,  Fig# 6 shows the  time 

r e l a t i o n s h i p  of t h e  o n s e t  of u l c e r  symptoms to th e  a c t u a l  

or expected, age of menopause i n  t h e  whole s e r i e s  of 

400 c a s e s .  I t  w i l l  be seen  t h a t  i t  a g a in  em phas ises  

the  two peaks of  i n c i d e n c e  i n  women, th e  fo rm er  o c c u r r i n g  

i n  l a t e r  a d o le s c e n c e  and e a r l y  a d u l t  l i f e ,  t h e  l a t t e r  

a t  a b o u t  the  t ime of th e  menopause#

I n  t h i s  s e r i e s  of 400 t h e r e  were 330 p a t i e n t s  w i t h  

duodenal  u l c e r  and 70 w i t h  g a s t r i c  u l c e r #

PjgaJh

DUODENAL ULCER (.330)

RELATION OF AGE AT ONSET OF SYMPTOMS TO ACTUAL 
OR EXPECTED DATE OF MENOPAUSE.

NO.OF
CASES.

7 0

65

6 0

55

5 0

4 5

4 0

35

3 0

25

2 0

IO

8 23  2 8  33
"22 "2 7  ' '3 2  '3 7

YEA R S BEFO RE A N D  A F T E R  M E N O P A U S E .
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F i g .  8 .

GASTRIC ULCER (7 0 )

RELATION OF AGE AT ONSET OF SYMPTOMS T O  ACTUAL 
OR EXPECTED DATE OF MENOPAUSE.

No .OF 

CASES

25 ■

2 0  -

4 3 ,  36 ,  3 3 ^  28_ , 2 3 ^ ,  1 8 ,  1 3 ,  R _3, .  . 3 ,  ^ 8 ,  13, 10, 2 3 ,  2 8 ,  33 ,
4 7  -"42  ""37  " 3 2  27  " 2 2  "T ?  12 7 |V1 7 12 17 " 2 2  " 2 7  " 3 2  '"37

YEARS BEFORE AND AFTER MENOPAUSE.

I n  F i g s • 7 and 8 toe  two t y p e s  have be en  t r e a t e d  

s e p r a t e l y  i n  th e  manner d e s c r i b e d  above f o r  the  s e r i e s  as  

a w ho le .  I t  w i l l  be seen t h a t  the  menopausal  r i s e  i n  

i n c id e n c e  i s  n o t  c o n f in e d  to  one t y p e ,  thou g h ,  p e rh ap s  

owing to  th e  p a u c i t y  of num bers ,  t h e  peak i s  l e s s  e v id e n t  

i n  the  c a se  of p e p t i c  u l c e r .  I n  the  l a t t e r  too i t  w i l l  

be  n o t e d  t h a t  the  p o s t - p u b e r t a l  i n c r e a s e  i n  i n c i d e n c e  

i s  n o t  so marked,  g a s t r i c  u l c e r  b e in g  more commonly

nowadays a d i s e a s e  of o ld e r  age g r o u p s .

I n  th o se  women who had u l c e r  symptoms b e f o r e  r e a c h i n g

the menopause,  i n q u i r y  was made c o n c e rn in g  the  p r o g r e s s  

of  the  symptoms a t  t h a t  t i m e .  There  were 92 i n  t h i s
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g r o u p ,  and 41 (45/S) o f  them e i t h e r  v o l u n t e e r e d ,  or a g r e e d ,  

on i n d i r e c t  q u e s t i o n i n g  t h a t  t h e i r  symptoms had  worsened  a t  

or a b o u t  t h a t  t i m e .  This  t r e n d  was c o n f i rm e d  by the f a c t  

t h a t  a l a r g e  number of them were then  c o n s t r a i n e d  to  a t t e n d  

h o s p i t a l  f o r  the f i r s t  t ime on a c c o u n t  of u l c e r  symptoms* 

The in c i d e n c e  of c o m p l i c a t i o n s  of u l c e r  g i v e s  added 

ev id en ce  of the  h a rm fu l  e f f e c t  o f  the menopause on t h e  

a c t i v i t y  of the  l e s i o n *  Among th e  t o t a l  s e r i e s  of  400 

p a t i e n t s ,  t h e r e  was a h i s t o r y  of 128 c o m p l i c a t i o n s  (95 

haem orrhages  and 33 p e r f o r a t i o n s *

gig* 9*

RELATION OF DATE OF COMPLICATIONS (HAEMORRHAGE OR PERFORATION) TO 
ACTUAL OR EXPECTED DATE OF MENOPAUSE.

HAEMORRHAGE («I5), PERFORATION (3 3 ) .

No .O F  

COMPLICATIONS 

55 r

5 0  - 

45  

4 0  

35 

3 0  

2 5 

2 0  

15 

lO 

5 

O
43 38 33 2 8 ,  2 3 , J 8 ,  13, J S ,  J3. j j ,  13 18, 23, 28 33
< 7  ^42 '3 7  "3 2  27  22  17 12 7 7 12 22  27  I 2  1 ?

YEARS BEFORE A N D  A F T E R  M E N O P A U S E .
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I n  F ig* 9 i t  w i l l  be se en  t h a t  a g a in  t h e r e  i s  a 

s t r i k i n g  c o r r e l a t i o n ,  th e  number of c o m p l i c a t io n s  

O ccu rr in g  i n  the  5 -y e a r  p e r i o d  c e n t e r e d  on th e  y e a r  o f  

the  menopause being more th a n  double  t h a t  o f any  e a r l i e r  

or l a t e r  p e r io d *  S tudy  of i n d i v i d u a l  c a se  r e c o r d s  seems to  

g iv e  em phasis to  t h i s  c o r r e l a t i o n ,  f o r  s e v e r a l  p a t i e n t s  

had more th a n  one c o m p l ic a t io n  w i th in  a s h o r t  tim e o f  the 

menopause*

One p a t i e n t ,  f o r  exam ple , had two haem atem eses and 

two p e r f o r a t i o n s  w i t h in  th e  a c t u a l  5 -y e a r  p e rio d *  A n o th e r  

p a t i e n t  had  th r e e  haem atem eses and a p e r f o r a t i o n  w ith in  

the  5 -y e a r  p e r io d  of th e  m enopause. B o th  th e s e  p a t i e n t s  

were t h e r e a f t e r  w ith o u t  c o m p l ic a t io n s  f o r  10 y e a r s  and 

15 y e a r s  r e s p e c t iv e ly *  Y et a n o th e r  p a t i e n t  had  fo u r  

s e v e re  haem atem eses w i th in  two y e a r s ,  the  y e a r  of the  

menopause and the  y e a r  a f t e r ,  h e r  f o u r t h  haem atem esis  

n e c e s s i t a t i n g  an  emergency g as trec to m y *

I f  a d m iss io n  to  h o s p i t a l  f o r  m ed ica l  t r e a tm e n t  and  

e l e c t i v e  o p e r a t io n  i s  c o n s id e r e d  a s  an  i n d i c a t i o n  of 

s e v e r i t y  o f  th e  l e s i o n ,  i t  w i l l  be se en  from  Fig* 10 

t h a t  th e se  " c o m p l ic a t io n s "  f u r t h e r  i n c r e a s e  the  peak  o f  

In c id e n c e  of c o m p l ic a t io n s  a t  th e  tim e of th e  

menopause*
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F 3 .P ,  •  X Q  9

COMPLICATIONS

No .OF 
COMPLICATIONS

( HAEMORRHAGE 
PERFORATION 
MED. TREAT. 
ELECTIVE OPN.

RELATED TO 

MENOPAUSE

6 0  r

50
45

4 0

35

3 0

25

2 0

IO

43 3 0 ,  33 2 8 ,  23  IB, 13
'41 '^42 " 2 7  ^32 " j T  22 "17

8 3 3 8 13^ lB ^  2 3 ,  2 8 ,  33_, 
"l7  "2 2  "2 7  "3 2  " 2 7
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3* D is c u s s io n  o f  th e  R e s u l t s .

An e p id e m io lo g ic a l  s u rv e y  of p e p t i c  u l c e r  em phasises  

t h a t  women e n jo y  a r e l a t i v e  immunity*to$ th e  d i s e a s e •

From th e  s t a t i s t i c a l  e v id e n c e  a v a i l a b l e  c o n c e rn in g  the 

in c id e n c e  of the  d i s e a s e  i n  c h i l d r e n ,  i n  whom i t  i s  

uncommon, i t  would appea r  t h a t  th e  s e x  r a t i o  b e f o r e  

p u b e r ty  i s  a lm o s t  e q u a l .  T h e r e a f t e r ,  how ever, th e r e  i s  

a r a p i d  i n c r e a s e  i n  the  in c id e n c e  of th e  d i s e a s e  i n  b o th  

s e x e s ,  w i th  m ales  p red o m in a t in g  i n  a  r a t i o  o f 4 to  1*

The su rv e y  b r in g s  to  l i g h t  two f u r t h e r  i n t e r e s t i n g  

f e a t u r e s  c o n c e rn in g  th e  d i s e a s e  i n  women. F i r s t l y ,  

w hereas haem orrhage from  u l c e r  i s  e q u a l ly  common i n  b o t h  

s e x e s ,  p e r f o r a t i o n  i s  much l e s s  f r e q u e n t  i n  women*

I n d e e d ,  th e  d i s p a r i t y  i s  s u f f i c i e n t l y  s t r i k i n g  t o  

p o s t u l a t e  i n  women a r e s i s t a n c e  of the  a n t e r i o r  du odenal 

mucosa to  u l c e r a t i o n .  The second  f e a t u r e  o f i n t e r e s t  

i s  the  rem a rk ab le  s t a b i l i t y  of th e  p e r f o r a t i o n  in o id e n o e  

i n  fem a le s  th ro u g h o u t  the  1939-1945 War y e a r s #  The 

d ra m a tic  i n c r e a s e  i n  p e r f o r a t i o n  i n  1940-1941 , and  

d e c re a s e  i n  1942-1943 , which was n o te d  b o th  i n  London 

and  the  West o f  S c o t l a n d ,  was c o n f in e d  s o l e l y  t o  men.

T his i s  a l l  th e  more s u r p r i s i n g  c o n s id e r in g  the  l a r g e  

numbers o f  women who were employed i n  f a c t o r i e s ,  

m u n i t io n s ,  s h i p y a r d s ,  the  S e r v i c e s ,  e tc *
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B oth  en v iro n m en t and c o n s t i t u t i o n  a re  im p o r ta n t  

f a c t o r s  i n  d e te rm in in g  th e  in o id e n c e  of d i s e a s e .  They 

a r e  u n d o u b te d ly  c o n c e rn e d  i n  the se x  d i f f e r e n c e ,  though  

d i f f i c u l t y  a r i s e s  i n  d e c id in g  which p la y s  th e  dom inant 

r o l e *  M asculine  c o n c e i t ,  f o r  exam ple , would demand 

t h a t  the  in c id e n c e  d i f f e r e n c e  i n  t h e  se x e s  i s  p ro b a b ly  

e x p la in e d  by  the  d i f f e r e n c e s  i n  e n v iro n m e n t ,  and t h a t  

th e  fem ale  i s  l e s s  ex posed  to  th e  g o - g e t t i n g ,  s t r i v i n g ,  

w orry ing  and o f t e n  f r u s t r a t i n g  c l im a te  of m ascu lin e  

endeavour*  (0GILVIE, 1949)* The in o id e n o e  of u l c e r  

i n  p r o f e s s i o n a l  women i s  n o t  known* I n  the  g roup  of 

400 women h e re  p r e s e n t e d ,  the  p r o p o r t io n  o f  p r o f e s s i o n a l  

women was v e ry  s m a l l .  I t  seems to  the  a u t h o r ,  

how ever, t h a t  th e  f a i l u r e  of the g r e a t  u p h eav a l of the 

env ironm en t of many women d u r in g  th e  y e a r s  1939-1945 to  

p roduce  any s t r i k i n g  change in  t h e i r  in c id e n c e  of 

p e r f o r a t i o n ,  p l a c e s  th e  g r e a t e r  em phasis on c o n s t i t u t i o n *  

The p s y c h i a t r i c  s t u d i e s  of GAINSBOROUGH and  

SLATER (1946) s u p p o r t  t h i s .  They i n d i c a t e d  t h a t  th e  

fem ale  p a t t e r n  i s  conducive  t o  u l c e r ,  and  t h i s  l e d  them 

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

of the fem ale  were im p o r ta n t  i n  p r o t e c t i n g  them a g a i n s t  

u lo e r  •
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The n a t u r e  o f th e s e  b i o l o g i c a l  f a c t o r s  i s  n o t  

known, n o r  a r e  t h e i r  b e n ig n  e f f e c t s  c o n f in e d  t o  p e p t i c  

u l c e r t  c o ro n a ry  th ro m b o s is  i s  a  f u r t h e r  n o t a b l e  example# 

In d e e d ,  th ro u g h o u t  l i f e ,  th e  v u l n e r a b i l i t y  o f the  male 

i s  a b i o l o g i c a l  tru ism #  Hie s e x  hormones have n a t u r a l l y  

b e en  i m p l i c a t e d ,  and a c o n s i d e r a t i o n  of th e  n a t u r a l  

h i s t o r y  o f  p e p t i c  u l c e r  i n  women le n d s  s u p p o r t  to  t h i s  

h y p o th e s is #

S in c e  p e p t ic  u l c e r  i s  p rone  to  sp o n ta n eo u s  r e m i s s io n s ,  

g r e a t  c a u t io n  i s  n e c e s s a r y  i n  a t t r i b u t i n g  v a r i a t i o n s  i n  

symptoms to  i n t e r n a l  or e x t e r n a l  e v e n ts#  However, 

t h e  r e g u l a r i t y  w i th  w hich r e m is s io n  o f  symptoms occu rs  

i n  p re g n a n c y ,  th e  r a p i d  o n se t  o f r e l a p s e  d u r in g  l a c t a t i o n  

a n d  the  f re q u e n c y  w i th  w hich  u l c e r s  s t a r t ,  f l a r e  up and  

undergo  c o m p l ic a t io n s  a t ,  or a b o u t ,  th e  tim e of th e  

m enopause, g iv e  no j u s t i f i c a t i o n  f o r  c o n c lu d in g  t h a t  

th e se  s t a t e s  do in f lu e n c e  th e  a c t i v i t y  of the u l c e r #

The manner i n  which th ey  do so  i s  u n c e r t a i n ,  b u t  

two l i n e s  of s p e c u l a t i o n  m e r i t  c o n s i d e r a t i o n .  F i r s t l y ,  

th e  e f f e c t  o f  p s y c h ic a l  d i s t u r b a n c e s  on g a s t r i c  f u n c t i o n  

h as  b e e n  knownibr a lo n g  t im e ,  and h a s  been  d e m o n s tra te d  

c o n v in c in g ly  i n  r e c e n t  y e a r s  by  many w o rk e rs ,  n o t a b l y  

mTTELJ&NN and WOLFF (1942) and  WOLF and WOLFF (1943)#
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I t  may w e l l  be  t h a t  the  r e m is s io n  of u l o e r  symptoms i n  

p regn ancy  i s  r e l a t e d  t o  th e  g e n e r a l  f e e l i n g  of w e l lb e in g ,  

s u c c e s s  and f u l f i l m e n t  c h a r a c t e r i s t i c  o f  t h a t  s t a t e ;  

i t  may a l s o  be t h a t  l a c t a t i o n  i s  a  tim e of new 

r e s p o n s i b i l i t i e s  and a n x ie ty  w hich  may prom ote u l o e r  

a c t i v i t y ;  f i n a l l y ,  th e  m en ta l  s t r e s s e s ,  i r r i t a b i l i t y  

and e m o tio n a l  im ba lance  of the  menopause may a c c o u n t  f o r  

the  new, or renew ed , u l c e r  a c t i v i t y  a t  t h a t  time#

S e o o n d ly ,  the mechanism may p o s s ib l y  be a  horm onal 

one* I t  I s  w e l l - e s t a b l i s h e d  t h a t  p reg n an cy  i s  a  

p e r io d  o f  i n c r e a s e d  horm onal a c t i v i t y  w ith  a marked in c r e a s e  

i n  th e  g o n a d o tr o p h ic ,  l u t e a l  and o e s t r o g e n ic  hormones#

D uring  l a c t a t i o n  th e r e  i s  i n c r e a s e d  a c t i v i t y  o f  the  

a n t e r i o r  p i t u i t a r y ,  i n  p a r t i c u l a r  i n  the  p ro d u c t io n  of 

l a c t o g e n i c ,  g ro w th  and p o s s i b l y  o th e r  hormones# The 

menopause i s  a s s o c i a t e d  w i th  a  d im in u t io n  i n  the  sex  

horm ones, p a r t i c u l a r l y  i n  th e  l e v e l  of o e s t ro g e n s#

I n  a t t e m p t in g  to  j u s t i f y  any th e o ry  c o n c e rn in g  th o se  

e v e n ts  and t h e i r  im paot on th e  c o u rs e  of p e p t ic  u l o e r .

I t  m ust be remembered t h a t  the  a b i l i t y  t o  d e m o n s tra te  

a  " p o s i t i v e  c o r r e l a t i o n "  be tw een  two s e t s  o f  h ap p en in g s  

does n o t ,  i n  i t s e l f ,  p rove  a  c o r r e l a t i o n  be tw een  th e  

two# The b a la n c e  of e v id en ce  c o n c e rn in g  th e  p a r t s  

p la y e d  by  p s y c h ic a l  d i s tu r b a n c e s  and  sex  hormones would
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would t e n d  t o  s u g g e s t  t h a t  th e  l a t t e r  a r e  the  more 

im p o r t a n t ,  a l t h o u g h ,  d e s p i t e  muoh r e s e a r c h ,  i t  s h o u ld  

he  em ph as ised  from  the  o u t s e t  t h a t  t h e r e  i s  s t i l l  no 

c l e a r  p ro o f  of a r e l a t i o n s h i p  be tw een  s e x  hormones and  

p e p t i c  u l c e r #

A c o n s id e r a b le  amount o f c l i n i c a l  and  e x p e r im e n ta l  

d a ta  a n e n t  t h i s  s u b j e c t  h a s  accu m u la ted  d u r in g  th e  p a s t  

20 y e a r s ,  a n d  though  th e  a u th o r  h a s  p e ru s e d  m ost o f i t ,  

o n ly  th e  more a p p o s i t e  c o n t r i b u t i o n s  w i l l  be  quoted#

There have b e en  numerous c l i n i c a l  t r i a l s  o f se x  

hormones i n  the  t r e a tm e n t  o f  p e p t ic  u l o e r  a n d ,  i n  the  

o p in io n  of th e  a u t h o r ,  i n  many i n s t a n c e s ,  u n j u s t i f i a b l e  

c o n c lu s io n s  have b een  i n f e r r e d  from  them# Nowadays th e  

im p o rtan c e  of d e s ig n  i n  a c l i n i c a l  t h e r a p e u t i c  t r i a l  i n  

p e p t i c  u l o e r  i s  w e l l  a p p r e c i a t e d  f o r  th e  d i f f i c u l t y  i n  

a p p r a i s i n g  the  e f f e c t  o f any  d rug  or s e t  o f  c i r c u m s ta n c e s  

i n  p e p t io  u lo e r  i s  n o to r io u s #  The o l i n i o a l  t r i a l  

r e q u i r e s  to  be w e l l - c o n t r o l l e d ,  the  fo l lo w -u p  s u f f i c i e n t l y  

lo n g  an d  th e  r e s u l t s  in d e p e n d e n t ly  judged# Those 

t r i a l s  of sex  hormones i n  th e  t r e a tm e n t  of p e p t io  u3o e r  

r e p o r t e d  i n  th e  l i t e r a t u r e  f a i l  to  s a t i s f y  th e s e  

re q u ire m e n ts #  The most i n s t r u c t i v e  a r e  th o s e  r e p o r t e d  

by  SANDWEISS e t  a l  (1939) u s in g  c h o r io n ic  g o n a d o tro p h in ,  

WINKELSTEIN (1940) and ABRAHAlviSON e t  a l  (1942) u s in g
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o e s t r o g e n s .  !Ehe r e s u l t s  p rodu ced  were n e i t h e r  b e t t e r  

n o r  more p ro lo n g e d  th an  th e  o r th odo x  m easu res  o f  d i e t  

and a n t a o i d s .  C l i n i c a l  t r i a l s  to  d a t e ,  t h e r e f o r e ,  have 

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

be tw een  s e x  hormones and p e p t io  u l o e r ,  or w a r r a n t in g  

t h e i r  t h e r a p e u t i c  u se  i n  p a t i e n t s .  I t  sh o u ld  be 

o b se rv e d ,  how ever, t h a t  th e s e  hormones a re  p r e s e n t  i n  

p regnancy  i n  much l a r g e r  am ounts th an  can  be g iv e n  

t h e r a p e u t i c a l l y *

I n  the  e x p e r im e n ta l  f i e l d ,  the  presum ed 

r e l a t i o n s h i p  be tw een  se x  hormones and  p e p t ic  u l o e r  a n d ,  

e s p e c i a l l y ,  th e  b e n e f i c i a l  e f f e c t  of p regnancy  on the  

c o u rs e  o f th e  d i s e a s e ,h a v e  s t i m u l a t e d  a g r e a t  d e a l  of 

endeavour and p rod uced  a  l a r g e  volume of l i t e r a t u r e .

These e x p e r im e n ts  can  be c l a s s i f i e d  i n t o  two m ain g ro u p s ,  

and  i t  i s  th e  a u th o r  rs i n t e n t i o n  to  m en tio n  o n ly  the  

more n o te w o rth y  c o n t r i b u t i o n s .

(1) A ttem p ts  have been  made to  a s c e r t a i n  th e  e f f e c t  

o f p regnancy  and th e  hormones known to  be  a s s o c i a t e d  w i th ,  

or i n o r e a s e d ,  d u r in g  p regnancy  on e x p e r im e n ta l  a n im a l  

Mu l c e r ” p r e p a r a t io n s *  Pregnancy  was fo u n d  by  

BARB MINN, SANLWEISS and SALTZSIEIN (1939) n o t  to  

p r o t e o t  a n im a ls  a g a i n s t  c inohophen  u l c e r s ;  by  

WANGENST33EN (1943) n o t  to  p r o t e c t  a g a i n s t  th e  e f f e c t s  o f
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.c o n tin u o u s  h i s ta m in e  s t i m u l a t i o n ;  and  by  SHkY and  h i s  

a s s o o i a t e s  (1945) n o t  to  p r o t e c t  r a t s  a g a i n s t  th e  u l o e r  

w h io h ra p id ly  d e v e lo p s  w i th  s im p le  l i g a t u r e  o o n s t r i o t u r e  

o f  the  p y lo ru s *  SIRCUS (1 9 5 6 ) ,  *n th e  o th e r  h a n d ,  4 n  

h i s  s tu d y  o f  th e  r e s i s t a n c e  to  d i g e s t i o n  o f  s tom ach -  

im p la n te d  d o g ’s o o lo n ,  n o te d  th e  rem a rk ab le  p r o t e c t i v e  

p r o p e r t i e s  o f  p regnancy#  W ith  a  p r e p a r a t i o n  i n  whioh 

u l c e r a t i o n  o f  th e  t r a n s p l a n t e d  c o lo n  i n v a r i a b l y  o c c u r r e d ,  

the  o n ly  e x c e p t io n  was i n  one an im al whioh was p re g n a n t#  

W ith  r e g a r d  to  th e  e f f e c t  o f  hormones SA.HDWEISS 

e t  a l  (1938 , 1939 an d  1949) have a t t e m p te d  to  m easure 

t h e i r  a n t i - u l c e r  e f f e o t ^  u s in g  th e  MIM-WILLIAMSON dog 

p r e p a r a t i o n  (1923)# I n  t h i s  p r e p a r a t i o n ,  b y  r e a s o n  

of d e v i a t i o n  of d u o d e n a l ,  b i l e  and p a n c r e a t i c  s e c r e t i o n s  

away from  th e  upper je junum , u l c e r s  d e v e lo p  a t  th e  g a s t r o ­

e n te ro s to m y  stoma i n  a  l a r g e  p r o p o r t io n  o f  o a s e s ,  

u s u a l l y  w i th in  10 weeks* These a u th o r s  fo u n d  t h a t  

c h o r io n ic  g o n a d o tro p h in  of human p reg n an cy  u r in e  ( th e  

l u t e i n i s i n g  ho rm one) ,  th e  c h o r io n ic  g o n a d o tro p h in  o f  

p r e g n a i t  mares* serum  ( th e  f o l l i c l e - s t i m u l a t i n g  hormone) 

and p ro g e s te ro n e  a p p e a re d  to  have s i g n i f i c a n t  v a lu e  i n  

th e  p r e v e n t io n  or h e a l in g  of th e s e  u l c e r s #  O e s tro g e n s  

were a p p a r e n t l y  w i th o u t  e f f e o t #  On th e  o th e r  h a n d ,

NASIO (1946) fou nd  t h a t  s y n t h e t i c  o e s t ro g e n s  p re v e n te d
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,o inohophen u l c e r s  i n  100 p e r  c e n t  o f male d o g s ,  a l th o u g h  

o n ly  22 p e r  c e n t  o f  th e  fe m a le s  were p r o t e c te d *

The im p o r ta n c e  of th e s e  o b s e r v a t io n s  i s  d i f f i c u l t  

t o  e v a l u a t e  a n d ,  more e s p e c i a l l y ,  i n  v iew  o f  th e  l a c k  

of s i m i l a r i t y  be tw een  " e x p e r im e n ta l  u l c e r "  a n d  o h ra n io  

p e p t i c  u l o e r  i n  man.

29 The second  g roup  of e x p e r im e n ta l  d a ta  c o n c e rn s  

th e  e f f e o t  of seae hormones on g a s t r i c  s e o r a t i o n ,  and  

s tem s from  th e  b e l i e f  t h a t  a c i d  i s  i n v a r i a b l y  d e p re s s e d  

d u r in g  p regnancy*  The i n v e s t i g a t o r s  i n  t h i s  f i e l d  have 

s t u d i e d  m a in ly  the e x t r a c t s  of human p reg nancy  u r in e *

Thus CULMER and  h i s  a s s o c i a t e s  (1939) r e p o r t e d  s i g n i f i c a n t  

d e p r e s s io n  of the g a s t r i c  s e c r e t o r y  re s p o n se  of Pav lov  

pouch dogs t o  s t a n d a r d  m eals*  The a c t i v e  s u b s ta n c e  

was c o n ta in e d  i n  th e  A«P*L* f r a c t i o n  o f  human p reg n an cy  

u r i n e ,  though  i t s  n a tu r e  and  meohanism o f  a o t i o n  w as, 

and i s ,  s t i l l  unknown* T h is  o b s e r v a t i o n ,  and  o t h e r s ,  

c o n c e rn in g  p reg n a n cy  and p e p t io  u l o e r ,  s t i m u l a t e d  

r e s e a r c h  i n t o  g a s t r i c  s e c r e t o r y  i n h i b i t a r y  s u b s ta n c e s  

p r e s e n t  i n  t h e  u r i n e ,  n o t  o n ly  of p re g n a n t  women, b u t  

o f norm al women, and o f  men w i t h ,  and  w i t h o u t ,  duodena l 

u l c e r *  The e f f o r t s  i n  t h i s  f i e l d  a n d ,  p a r t i c u l a r l y ,  

th o se  of GRAY, WIECZOROSKE and IVY (1 9 3 9 ) ,  NECHELES e t  

a l  (1939) and FRIEDMYN e t  a l  (1939) r e s u l t e d  i n  th e
4*
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i d e n t i f i c a t i o n  o f  an  a c t i v e  p r i n c i p l e  i n  u r i n e  whioh 

was named UROGASTRONE•

T his a c t i v e  p r i n c i p l e  u r o g a s t ro n e  h a s  b e en  found  

b o t h  i n  th e  e x t r a c t s  o f  norm al p e rs o n s  and  i n  th e  u r i n e  

of p re g n a n t  women (FRIEDMAN e t  a l  1939 , and GRAY e t  a l  

1939)# B o th  th e s e  a u t h o r i t i e s  have d e m o n s tra te d  i t s  

p re s e n c e  i n  the  u r i n e  of p a t i e n t s  w i th  p e p t io  u l c e r  h u t  

the  am oun t, th e y  s t a t e ,  i s  l e s s  th an  i n  norm al p e rso n s*  

I t  h a s  n o t  b e en  shown, how ever, to  be p r e s e n t  i n  

s i g n i f i c a n t l y  i n c r e a s e d  amounts i n  p re g n a n t  women 

(SIRCUS 1 9 5 6 ) ,  and  i t s  p a r t  i n  p ro m otin g  th e  r e m is s io n  

of u l c e r  i n  p reg n an cy  i s  p ro b a b ly  n o t  im p o r ta n t*

A f u r t h e r  s u b s ta n c e  i n  t h e  e x t r a c t s  of human 

p reg n an cy  u r i n e  n o te d  by  SANDWEISS and h i s  a s s o c i a t e s  

(1938 , 1939 and  1 9 4 1 ) ,  and  one which may have g r e a t e r  

s i g n i f i c a n c e  i n  p regnan cy  th a n  u r o g a s t r o n e ,  was the  

a c t i v e  p r i n c i p l e  which th ey  l a t e r  named ANTHELONE. This 

s u b s ta n c e  was shown to  have p r o p h y la c t i c  and  t h e r a p e u t i c  

e f f e c t s  on th e  Mann-Wililams on ^ u l c e r 11 p r e p a r a t i o n s  

by  v i r t u e  o f  enhanced  f i b r o b l a s t i c  p r o l i f e r a t i o n ,  new 

f o rm a t io n  of b lo o d  v e s s e l s  and e p i t h e l i a l l s a t i o n  of 

the  mucosa* These h i s t o l o g i c a l  ohanges  were n o t  due 

to  the  I n h i b i t i o n  o f  g a s t r i c  s e c r e t i o n  s in c e  the  e x t r a c t  

i n  th e  doses  a d m in i s t e r e d  to  th e s e  dogs had  no i n h i b i t o r y
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e f f e c t #  (SANDWBISS and FRIEDMAN, 1940; SANDWEISS 

e t  a l ,  1941; FR IE D M  and SANDWEISS, 1941; SANDWEISS 

and  FRIEDMAN, 1942)# These a u th o r s  a l s o  n o t e d  t h a t  

th e  p r i n c i p l e  was p r e s e n t  i n  g r e a t e s t  amounts i n  th e  

u r i n e  o f  p re g n a n t  women; p r e s e n t ,  though  to  a l e s s e r  

d e g r e e ,  i n  no rm al p a t i e n t s ;  and a lm o s t  a b s e n t  i n  p a t i e n t s  

w i th  duodenal u lo e r#

I t  w i l l  be  s e e n ,  t h e r e f o r e ,  t h a t  o l i n i o a l  and  

e x p e r im e n ta l  s tu d y  of sex  hormones and  a l l i e d  su b s ta n o e s  

a s s o c i a t e d  w i th  p regnanoy  has so  f a r  f a i l e d  t o  r e v e a l  

a  r e l a t i o n s h i p  be tw een  any  one of them and p e p t i c  u lc e r#  

P re g n an c y , how ever, has a. c o m p l ic a te d  hormone p a t t e r n ,  

and a c o m b in a t io n  of hormones may be more e f f e c t i v e  th a n  

a s i n g l e  hormone# The a c t i v e  p r i n c i p l e s  of p reg nancy  

u r i n e  seem t o  h o ld  p ro m ise ,  though t h e i r  s tu d y  i s  b e s e t  

w i th  d i f f i c u l t i e s ,  e#g# , i n  e x t r a c t i o n ,  i n  a s s a y in g  t h e i r  

a c t i v i t i e s  and  i n  i s o l a t i n g  an d  i d e n t i f y i n g  them  i n  

p u re  form#

M ention m ust be made of ACTH and c o r t i s o n e #

HENCH'S (1938) o r i g i n a l  o b s e r v a t io n  of the  a m e l io r a t i n g  

i n f l u e n c e  o f  pregnanoy  on rh eu m a to id  a r t h r i t i s  s t i m u l a t e d  

i n t e r e s t  i n  th e se  hormones i n  r e l a t i o n  t o  p e p t i c  u l c e r #  

T h ere  i s  e v id e n ce  (JAILER and KNOWLTON, 1950; VENNING, 

1946) t h a t  a d r e n o c o r t i c a l  a c t i v i t y  i s . i n c r e a s e d  d u r in g
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p re g n a n o y ,  c e r t a i n l y  a s  f a r  a s  o o r t i o o i d s  w hich  a re  

c o n c e rn e d  w i th  c a rb o h y d ra te  and p r o t e i n  m etabolism # 

(VENNING, 1 9 4 6 )•  I n  th e  l i g h t  o f  th e se  o b s e rv a t io n s  

SAWDWEISS and h i s  c o l l e a g u e s  (1950) t e s t e d  th e s e  hormones 

on t h e i r  M ann-W illiamson d o g s ,  n o t in g  t h a t  the  s u r v i v a l  

t im e  was lo n g e r  th an  th e  c o n t r o l s #  P r a c t i c a l  r e s u l t s ,  

h ow ever ,  have n o t  f u l f i l l e d  th e  o r i g i n a l  t h e o r e t i o a l  

p rom ise  o f  th e s e  hormones# They have now b een  shown 

(GRAY e t  a l  1951) t o  be  d a n g e ro u s ly  u l c e r o g e n i c ,  d e a th s  

f ro m  p e r f o r a t i o n  and haem orrhage o o c u rr in g  w i th  a  

f r e q u e n c y  w hich  p r e c lu d e s  t h e i r  use  i n  p a t i e n t s  who 

s u f f e r ,  or have s u f f e r e d ,  from  p e p t ic  u lo e r #  GRAY 

e t  a l  1951 a l s o  d e m o n s tra te d  an in c r e a s e  i n  g a s t r i c  a c i d  

and  p e p s in  s e c r e t io n #  On the  b a s i s  o f  t h e i r  c l i n i o a l  

a n d  e x p e r im e n ta l  e v id en ce  th e s e  a u th o r s  fo rm u la te d  a  

th e o ry  o f  c a u s a t io n  of p e p t ic  u l c e r ,  su b se rv e d  by  a  

horm onal mechanism th ro u g h  th e  " h y p o t h a l a m i c - p i t u i t a r y -  

a d r e n a l - g a s t r i c  a x i s 11 and I n i t i a t e d  by s t r e s s #  This 

th e o ry  r e a d i l y  f i t s  i n t o  SELYSfS (1946) c o n ce p t  o f  

G e n e ra l  A d a p ta t io n  and r e i n f o r c e s  th e  r e o i r r i n g  theme 

of th e  p sychosom atic  b a s i s  o f p e p t i c  u 3 cer#  The 

pa rad o x  th u s  a r i s e s  t h a t  of a l l  th e  hormones known t o  

be i n c r e a s e d  d u r in g  p reg n a n cy , only  one h a s  b een  shown 

t o  have a r e l a t i o n s h i p  to  p e p t ic  u l c e r  — and t h a t  a 

d e l e t e r i o u s  one#
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The c o n s i s t e n t  b e h a v io u r  of p e p t i c  u l c e r  d u r in g  

p re g n a n o y ,  l a o t a t i o n  and th e  m enopause, though  s t i l l  

n o t  am enable  to  c l i n i c a l  or e x p e r im e n ta l  e l u c i d a t i o n ,  

i s  s u f f i c i e n t l y  re m a rk a b le  to  w a r ra n t  s p e c u la t io n #  I n  

s e a r c h in g  f o r  a common e n d o c r in o lo g ic a l  f a c t o r  which 

would e x p la in  r e a l  or a p p a r e n t  h e a l in g  of u l c e r s  i n  

p reg n a n cy  and r e c u r r e n c e  o f ,  and in o r e a s e d  u l c e r a t i o n ,  

d u r in g  l a c t a t i o n  and th e  m enopause, the a n t e r i o r  p i t u i t a r y  

hormones seem the  most l i k e l y *  D uring  p regnanoy  

a n t e r i o r  p i t u i t a r y  a c t i v i t y  i s  overshadowed and p ro b a b ly  

s u p p la n te d  by  hormones of th e  c h o r i o p l a c e n t a l  sy s tem  

w hich  p ro d u ces  o e s t r o g a n s ,  p ro g e s te ro n e  and g o n a d o tro p h in s*  

D uring  l a o t a t i o n  and th e  m enopause, the  a n t e r i o r  p i t u i t a r y  

and i t s  hormones p la y  a dom inant r o l e *  This dom inant 

r o l e  o f th e  a n t e r i o r  p i t u i t a r y  form ed th e  b a s i s  o f  

WINKELSTEIN!S (1940,1946) h y p o th e s is  c o n c e rn in g  what he 

c a l l e d  " t h i s  d u c t l e s s  g la n d  p e p t ic  u l c e r " .  T h is  th e o r y ,  

however a t t r a c t i v e ,  rem ains  p u r e ly  s p e c u la t i v e *

I n  t h i s  c o n n e c t io n ,  one f u r t h e r  p o i n t  co n ce rn in g  

th e  menopause i s  w orthy  of comment* The e n d o c r in e  

p a t t e r n  would ap p ea r  to  be one of p i t u i t a r y  h y p e r fu n o t io n  

be tw een  the  tim e of th e  f a i l i n g  ovary  and th e  time 

when a d r e n o c o r t i c a l  f u n c t io n  sup e rv en es  as  a  "g onad" , 

r e d u c in g  and s t a b i l i s i n g  p i t u i t a r y  f u n c t io n  a t  a  low er
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.( th oug h  s t i l l  h ig h e r  th a n  p re -m en o p au sa l)  l e v e l .  T h is  

i n c r e a s e  i n  a n t e r i o r  p i t u i t a r y  a c t i v i t y  seems to  

c o in c id e  w i th  th e  a o u te  peak of in c id e n c e  b o th  o f  o n s e t  

o f u l c e r  and of c o m p l ic a t io n s  i n  th e  m enopausal 5*.y e a r  

p e r i o d .  (See f i g s .  6 and 9 ) .  Does the  u lc e r o g e n ic  

e f f e c t  o f th e  menopause d im in is h  w i t h  a d re n a l  s t a b i l i s a t i o n ?  

S e v e r a l  c a se  r e c o r d s  s u g g e s t  t h a t  the s to rm  a b a te s  

somewhat when the  c l i m a c t e r i c  h a s  ended .

One i n t e r e s t i n g  f i n d in g  in  the  p r e s e n t  s tu d y  of 

the  b e h a v io u r  of p e p t i c  u l c e r  d u r in g  p regn anoy , and  

one w hich  h as  n o t  p r e v io u s ly  been  r e p o r t e d ,  i s  th e  e f f e c t  

o f  toxaem ia  o f  p regnancy  on tn e  c o u rs e  o f  th e  d i s e a s e .

Of th e  37 p re g n a n c ie s  i n  which no r e m is s io n  of u lo e r  

symptoms o c c u r r e d ,  th e r e  was a  l a r g e  p r o p o r t io n  o f  

toxaemia*. I n  the  90$ of p re g n a n c ie s  In  which r e m is s io n  

o c c u r r e d ,  no to x ae m ia  s t a t e s  were r e c o r d e d .  This 

phenomenon i s  n o t  r e a d i l y  e x p la in e d ,  s in c e  th e  cause  o f  

toxaem ia  o f  p regnancy  i s  n o t  known. Two t h e o r i e s  a re  

w orthy  o f  comment.

BkRKS (1941 and 1943) s u g g e s te d  t h a t  e x t r a  

a d r e n o c o r t i c a l  s e o rB t io n  a r i s i n g ,  f o r  exam ple , from  t h e  

f o e t a l  a d r e n a l  g la n d s  or p o s s ib ly  from  th e  p l a c e n t a ,  may 

c o n t r i b u t e  t o  th e  c a u se  o f  toxaem ia  by d i s t u r b i n g  the  

w a te r  and e l e c t r o l y t e  b a l a n c e .  Such a  th e o ry  I s  of
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i n t e r e s t  i n  the  l i g h t  of the f i n d in g s  of GRAY e t  a l  

(1 9 5 1 ) ,  a n d  th e  known o l i n i o a l  e f f e c t  o f th o se  hormones 

on p e p t i c  u l c e r *  However, the  b e h a v io u r  o f  ao£d  

s e o r e t i o n  i n  p r e - e c la m p t ic  s t a t e s  i s  n o t  known an d , 

o b v io u s ly ,  m e r i t s  i n v e s t i g a t i o n .

The second  th e o ry  c o n ce rn s  h is ta m in e  an d  the  

enzyme h i s t a m i n a s e .  This enzyme i s  n o rm a lly  p r e s e n t  i n  

h ig h  c o n c e n t r a t i o n  i n  the  plasma of p re g n a n t  women 

(HOFBAUER 1926 ; KAPELLER-ADiER, 1941 , 1943; AHLMARK,1944) 

th o u g h  i t s  p u rp o se  i s  n o t  known. I t  has  b een  su g g e s te d  

t h a t  i t  p r o t e c t s  th e  f o e t u s  from  th e  e f f e c t s  o f  h i s t a m in e ,  

w h ic h ,  i t  i s  c la im e d  by some a u t h o r i t i e s ,  a l s o  i n c r e a s e s  

d u r in g  p re g n a n c y .  KAPELLER-ADIiER and o th e r s  have 

r e p o r t e d  d a ta  i n d i c a t i n g  a d e f i c i e n c y  of th e  enzyme i n  

toxaem ia  o f  p regnan cy  which c o m p l ic a t io n ,  i t  i s  s u g g e s te d ,  

may r e s u l t  from  " h is ta m in e  i n t o x i c a t i o n "  • T h is  

p o s s i b i l i t y ,  i m p l i c a t i n g  h i s t a m in e ,  would p ro v id e  a 

r e a d y  e x p la n a t i o n  f o r  th e  f a i l u r e  of r e m is s io n  i n  

toxaem ia  p a t i e n t s .  F u r th e rm o re ,  the  i n d i r e c t  e f f e c t  

o f  h i s t a m in a s e  on g a s t r i c  a c i d  s e c r e t i o n  d u r in g  p regnancy  

may b e  of c o n s id e r a b le  im p o r t s ! o e .  So f a r ,  a  c o r r e l a t i o n  

o f  a c i d  s e c r e t i o n  and  h i s ta m in a s e  c o n c e n t r a t i o n  i n  

p lasm a d u r in g  p regnanoy  has n o t  been  r e p o r te d *  This 

c o r r e l a t i o n  has b een  i n v e s t i g a t e d  by  th e  a u th o r  and 

form s the  s u b j e c t  o f  P a r t  I I .



C* SUMIVARY OF PART I .

~i* The l i t e r a t u r e  c o n c e rn in g  th e  ep id em io lo g y  o f  p e p tio  

u l c e r  i n  fe m a le s  i s  rev iew ed*  The fo l lo w in g  s t r i k i n g  

f e a t u r e s  emerge*

(a )  P r i o r  to  p u b e r ty  th e r e  i s  no sex  d i f f e r e n c e  i n  th e  

i n c id e n c e  of u l c e r *  T h e r e a f t e r ,  how ever, the  

fem a le  in c id e n c e  i s  a p p ro x im a te ly  o n e - t h i r d  o f  th e  

male in c id e n c e *

(b) W hile  haem orrhage from  p e p t io  u l c e r  o ccu rs  f r e q u e n t ly  

i n  f e m a le s ,  p e r f o r a t i o n  i s  rem a rk ab ly  uncommon* 

M oreover, t h e r e  a p p e a rs  to  be a  re n f t rk a b le  s t a b i l i t y  

o f  th e  fem ale  p e r f o r a t i o n  in o id e n o e ,  which was 

u n a f f e c t e d  by  th e  " s t r e s s e s ” which cau sed  the  g r e a t  

in o r e a s e  i n  male p e r f o r a t i o n s  d u r in g  1940-1941*

2* The l i t e r a t u r e  c o n ce rn in g  th e  n a t u r a l  h i s t o r y  of 

p e p t i c  u l c e r  w i t h  s p e c i a l  r e f e r e n c e  to  m e n s t r u a t io n ,  

p re g n a n o y ,  l a c t a t i o n  and  the menopause i s  rev iew ed*

3* The r e s u l t s  of p e r s o n a l  i n t e r v ie w  o f  400 women i n  

the  P e p t ic  U lc e r  C l i n i c ,  W estern  I n f i r m a r y ,  Glasgow, 

c o n c e rn in g  th e  e f f e c t  of th o s e  e v e n ts  on th e  c o u rse  o f  the  

d i s e a s e  a r e  r e p o r t e d *

(a )  Tfoft e v id e n ce  c o n c e rn in g  the  e f f e c t  o f  m e n s t ru a t io n  

i s  to o  d i f f i c u l t  to  a s s e s s  and  i n s u f f i c i e n t  to  

w a r ra n t  c o n c lu s io n s  b e in g  drawn*
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(Id) The b e n e f i o i a l  e f f e c t  of p regnanoy  i s  c o n f i rm e d ,  

and  a p p e a r s  to  h a p p en , i n  a b o u t  90 p e r  c e n t  o f 

p re g n a n c ie s *

(o) I n  th e  re m a in in g  10 per  c e n t  o f  p re g n a n o ie s  where 

r e l i e f  i s  n o t  o b ta in e d ,  t h e r e  i s  a  h ig h  p ro p o r t io n  

o f  p r e - e c la m p t ic  to x aem ias^

(d ) L a o t a t i o n  a p p e a rs  to  be a  phase  o f  u lc e ro g e n ic  

a c t i v i t y  as w i tn e s s e d  by  the  r a p i d  o n se t  o f  

r e l a p s e ,  and  th e  n o t  i n f r e q u e n t  o ccu rren ce  of 

c o m p l ic a t io n s  (haem orrhage and p e r f o r a t i o n ) •

(e )  A t  a b o u t  the  tim e  of th e  menopause th e r e  i s  

a g a in  ev id e n ce  o f  u lc e ro g e n ic  a c t i v i t y ,  u l c e r s  

f r e q u e n t l y  a p p e a r in g ,  r e l a p s i n g ,  i f  a l r e a d y  

p r e s e n t  or underg o ing  c o m p l ic a t io n s*

4* The r o l e  o f env ironm ent and c o n s t i t u t i o n a l  f a c t o r s  

i n  r e l a t i o n  to  u l c e r  a c t i v i t y  i s  d i s c u s s e d  i n  th e  l i g h t  

o f th e  e v id e n c e  p ro v id e d  by the s tu d y  of i t s  ep idem io logy  

a n d  n a t u r a l  h i s t o r y  i n  fem ale  p a t i e n t s *  The e v id e n c e ,  

so  f a r  a s  i t  g o e s ,  wouM seem t o  i n d i c a t e  t h a t  th e  

r e l a t i v e  im m unity w hich  women en jo y  i s  due m ain ly  to  

b i o l o g i c a l  f a c t o r s  i n  t h e i r  c o n s t i t u t i o n *

5* The b i o l o g i c a l  f a c t o r s  g e n e r a l l y  im p l i c a te d  a r e  the  

s e x  horm ones, and the  ev id e n ce  c o n c e rn in g  them i n  r e l a t i o n  

t o  human p e p t io  u l c e r  and e x p e r im e n ta l  p e p t ic  u l c e r  i n
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a n im a ls  i s  p r e s e n t e d  and  d is c u s s e d *  Though t ix e e f fe o t  

of p re g n a n o y ,  l a o t a t i o n  and the menopause on p e p t io  

u l c e r  i s  s u b s t a n t i a l ,  th e r e  i s  s t i l l  no c l e a r - o u t  ev idence  

d e m o n s t r a t in g  a  r e l a t i o n s h i p  betw een se x  hormones and 

p e p t io  u l c e r *  OnlyA#C*T.H* and o c r t i s o n e ,  whioh a r e  

n o t  s e x  horm ones, b u t  which a r e  in c r e a s e d  d a r in g  pregnanoy, 

l a c t a t i o n  a n d  the  m enopause, have been  shown to  have 

an  e f f e o t ,  v i z . ,  u lc e ro g e n ic *

6* The i n t e r e s t i n g  su b s ta n c e s  i d e n t i f i e d  i n  the 

e x t r a c t s  o f  human p regnancy  u r in e  v iz *  u ro g a s t ro n e  and 

a n th e lo n e  a r e  m en tio n ed , and  the p e r t i n e n t  e x p e r im e n ta l  

e v id e n c e  i s  d i s c u s s e d *  Though i n t e r e s t  i n  th e se  

s u b s ta n c e s  has waned i n  r e o e n t  y e a r s ,  they  seem to  h o ld  

c o n s i d e r a b le  p ro m ise ,  e s p e c i a l l y  i n  view of the  f a o t  

t h a t  th e y  a r e  a l s o  p r e s e n t  i n  ihe  u r in e s  of norm al men 

and  women, b u t  a r e  d e f i c i e n t  i n  p a t i e n t s  s u f f e r i n g  from  

d u o d e n a l  u l c e r *

7* An i n t e r e s t i n g  o b s e r v a t io n ,  n o t  p r e v io u s ly  r e p o r t e d ,  

i s  the  f a i l u r e  of r e m is s io n  o f  symptoms i n  p a t i e n t s  

s u f f e r i n g  from  p re -e o la m p tic  toxaem ias*  Two o u r re n t  

t h e o r i e s  a n e n t  the e t i o l o g y  of toxaem ia v iz*  in c r e a s e d  

a d r e n o c o r t i o a l  a c t i v i t y  and t b s d e f io i e n o y  of the enzyme 

plasm a h i s ta m in a s e  a r e  b r i e f l y  m entioned  s in o e  b o th  

J jhese  rH-q o rd e r s  a re  t h e o r e t i c a l l y  c a p a b le  o f  in c re a s in g  

u l c e r  a c t i v i t y *
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FART I I «

GASTRIC ACID SECRETION AND PIASMA HIS Tft-MINA SB DURING
PREGNANCY *

A , REVIEW OF THE LITERATURE,

1* E f f e c t  of Pregnanoy on G a s t r i c  A c id  S e c r e t i o n *

The o b s e r v a t io n s  t h a t  p reg nancy  may e x e r t  a 

b e n e f i c i a l  e f f e o t  on th e  c o u rse  of p e p t ic  u l c e r  s t i m u l a t e d  

i n v e s t i g a t i o n  i n t o  th e  l e v e l  of g a s t r i c  s e c r e t i o n  d u r in g  

p regnancy*  The work o f  NAKAI (1 9 2 5 ) ,  ARZT (1 9 2 6 ) ,

MASCm (1931) and STRA.USS and CASTILE (1932) has  shown t h a t  

th e  l e v e l  of a c id  g a s t r i c  s e c r e t i o n  i s  d e p re s s e d  d u r in g  

pregnanoy* The manner i n  which t h i s  r e d u c t io n  i s  

b ro u g h t  a b o u t  i s  u n c e r t a i n ,  b u t  i t  was presum ed t h a t  the  

se x  hormones play&d^ a p a r t*  The ev id e n ce  has  b e en  

rev ie w ed  and d i s c u s s e d  i n  P a r t  I*  IVY e t  a l  (1950) 

and SANDWEISS (1951) mooted the p o s s i b i l i t y  t h a t  th e  

enzyme h i s ta m in a s e  -  an enzyme which i n h i b i t s  h i s ta m in e  -  

may p la y  an im p o r ta n t  r o l e  i n  d e p re s s in g  g a s t r i c  a c i d  

s e c r e t io n *

2 ,  Role of H is ta m in a s e *

The enzyme h i s ta m in a s e  was d i s c o v e r e d  by  BEST

i n  192 9 . I t  i s  n o rm a l ly  p r e s e n t  i n  c o n s i d e r a b le  amounts

i n  the  mucosa o f  th e  sm a ll  i n t e s t i n e  and t te  k id n e y s ,
®*

b u t  a p a r t  from  p re g n a n c y ,  no c o n d i t i o n  h as  been  e n c o u n te re d
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i n  which h i s t a m in a s e  o o u ld  be  d e t e c t e d  i n  human b lood*

ANREP e t  a l  (1 9 4 7 ) ,  MkRGOTJ e t  a l  (1938) have shown t h a t  

th e  p lasm a h i s t a m in a s e  l e v e l  r i s e s  d u r in g  p reg n a n o y , the 

enzyme b e in g  d e r iv e d  from  th e  p l a c e n t a ,  p a r t i c u l a r l y  

the  d e c id u a  SWA.NBERG (1948) • This p lasm a l e v e l  may r i s e  

to  one th o u s a n d ,  or even two th o u sa n d  t im es the norm al 

l e v e l  AHLMARK (1 9 4 4 ) .  A c o n s id e r a b le  i n c r e a s e  o f  

enzyme a o t i v i t y  i s  o b se rv ed  as e a r l y  a s  the  7 t h  week of 

p re g n a n c y ,  r e a c h in g  a h ig h  l e v e l  a ro u n d  the  3 0 th  week 

and l e s s e n i n g  somewhat i n  th e  l a t t e r  p a r t  of p regnancy*

The h i g h e s t  l e v e l s  were found  i n  tw in  p r e g n a n c ie s ,  

s u g g e s t in g  a  r e l a t i o n s h i p  to  p l a c e n t a l  s i z e ,  w h i l s t  

s i g n i f i c a n t l y  low r e s u l t s  were o b ta in e d  i n  c a s e s  of p r e ­

e c la m p t ic  to x ae m ia ,  the  s e v e re  o ases  showing a  v e ry  sm a ll  

h i s t a m in a s e  a o t i v i t y  EAPELLBR-ADLBR (1951)* S e v e r a l  

a u th o r s  have s t r e s s e d  the  im p o rtan ce  of th e  m e tab o lism  

of h i s ta m in e  when i n t o x i c a t i o n s  occur d u r in g  p reg n a n cy , 

and h is ta m in e  has  been  lo o k e d  upon a s  b e in g  one of the  

c au se s  FELBERG ard  SCHILF (1 9 3 0 ) ,  WESTBERG (1 9 4 1 ) ,

KAPEMiER-ADIiER (1941) and KA.BELLER-ADLER a n d  ADLER (1943) 

found t h a t  d u r in g  pregnanoy  h i s t i d i n e  n o rm a lly  p r e s e n t  i n  

th e  u r i n e  d e c r e a s e s  or d i s a p p e a r s  i n  s e v e re  o a se s  cf 

toxaem ia o f  p re g n a n c y ,  and the l a t t e r  a u th o r s  showed tb&t 

h i s ta m in e  a p p e a rs  i n  the u r in e  i n  th e s e  p a th o l o g i c a l  s t a t e s *
«r
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They assum ed t h a t  the h i s t a m in a s e  m e tab o lism  was 

d i s t u r b e d  i n  o a se s  o f  to x a e m ia .  ZELLER (1941) n o te d  

s m a l l e r  q u a n t i t i e s  of h i s ta m in a s e  i n  p a t i e n t s  w i th  

h y p e re m e s is  g ra v id a ru m  w h ile  WERLE and EEFKEMAN (1940) 

s t a t e d  t h a t  th e  h i s t a m i n o l y t i o  power i n  o a se s  of toxaem ia  

was d e c r e a s e d  i n  co m p arison  w i th  t h a t  of h e a l t h y  p re g n a n t  

women. AHLMA.RK (1 9 4 4 ) ,  on the  o th e r  h an d , i n v e s t i g a t i n g  

the  same p ro b lem , found  t h a t  i n  a t  l e a s t  o n e - t h i r d  of 

th e  p a t i e n t s  s t u d i e d ,  th e r e  were a b n o rm a lly  low v a lu e s ;  

a s  many had norm al v a lu e s ;  and  the re m a in d e r  h ad  v a lu e s  

h ig h e r  th a n  n o rm a l .  I n  h i s  sm a ll  s e r i e s ,  t h e r e f o r e ,  

he c o u ld  f i n d  no c o r r e l a t i o n  be tw een  the  degree  o f  enzyme 

and th e  h i s t a m i n o ly t i o  pow er.

I t  B hould  be n o te d  t h a t  h i s t a m i n o l y s i s  h a s  n o t  

been  found  to  ocour to  any rem arkab le  e x t e n t  i n  the  

b lo o d  of the p r e g n a n t  or n o n -p re g n a n t  a n im a l s .  S tu d ie s  

can t h e r e f o r e  be pe rfo rm ed  on ly  on the  human s u b j e c t .

These f i n d in g s  seem to  em phasise  the im p o rtan c e  

of the  p re s e n c e  of h i s t a m in a s e  i n  the b lo o d  d u r in g  human 

p re g n a n c y .  N o th in g  i s  known a s  to  th e  p o s s i b l e  f u n c t i o n  

o f  the l a r g e  amounts a p p e a r in g  i n  the b lo o d  and p l a c e n t a .

I t  h a s  been  s u g g e s te d  t h a t  the p l a c e n t a l  h i s ta m in a s e  

may o f f e r  a p r o t e c t i o n  to  m other or f o e tu s  a g a i n s t  

h i s t a m i n e ,  though  the  s i g n i f i c a n c e  o f  the low h i s t a m i n o l y t i o
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power i n  p a th o l o g i c a l  p r e g n a n c ie s  i s  unknown* I t  i s  

of i n t e r e s t ,  how ever, to  n o t e  t h a t  b o t h  th e  p regnanoy  toxaemias 

and a l s o  the h i g h  h i s t a m i n o ly t i o  power i n  p regnanoy  plasma 

occur o n ly  i n  human b e in g s *

E ig h te e n  y e a r s  ago i n t e r e s t  i n  the th e r a p e u t io  

u se  of h i s t a m in a s e  i n  p e p t io  u l o e r  was s t i m u l a t e d  by 

s e v e r a l  r e p o r t s  i n d i c a t i n g  i t s  e f f i c a c y  i n  p e p t ic  u l c e r  and
i

a l l e r g i c  s t a t e s *  KARADY and BROWN (1939) showed t h a t  1

h i s ta m in e  and  a n a p h y la c t i c  shock were e f f e c t i v e l y  p r e v e n te d  

by  th e  p r e - a d m i n i s t r a t i o n  of h i s ta m in a s e  to  g u in e a  p i g s .  j

S i m i la r  f i n d in g s  i n  the sym ptomatic r e l i e f  o f serum
i

s i c k n e s s  were r e p o r t e d  by  FOSHAY and  HAGENBUSCH (193) and j

a l s o  by  LAYMAN and CUMMING (1939) i n  th e  p r e v e n t io n  and 

t r e a tm e n t  o f  u r t i c a r i a *  NAKADA (1939) r e p o r t e d  

s u c c e s s f u l  r e s u l t s  i n  the t r e a tm e n t  of duo d en a l  u l c e r *
S
!

C l i n i c a l  and  l a b o r a t o r y  r e p o r t s ,  how ever, were 

c o n t r o v e r s i a l .  ROTH and HORTON (1939) found  t h a t  i n  man 

g a s t r i c  a c id  s e c r e t i o n  p rovoked  by c o ld  and by  h i s t a m i n e ,  

c o u ld  be  s u p p re s s e d  by  h is ta m in a s e *  On the  o th e r  h an d , 

ATKINSON and IVY (1 9 3 8 ) ,  u s in g  t h e i r  own p r e p a r a t i o n  of 

th e  enzyme, f a i l e d  to  f i n d  any  e f f e c t s  on the  s e c r e t i o n  

o f  g a s t r i c  pouches i n  dogs when s t i m u l a t e d  w i th  h is ta m in e *  

These v a r i e d  r e p o r t s  c u lm in a te d  i n  the a p p r a i s a l  o f  t h i s  

enzyme ( p r o p r i e t a r i l y  known as u Tor an t i l u , an e x t r a c t
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p f  hog*s sm all  i n t e s t i n e  and  k id n ey )  by the A m erican 

C o u n c il  on Pharmacy and C h em is try  (1940)* The C ounc il  

d e c id e d  t h a t  th e  e v id e n ce  was so © n f l i c t i n g ,  and 

i n s u f f i c i e n t ,  t o  w a r ra n t  th e  use  of the p r e p a r a t i o n  under 

e x am in a tio n *  BEST and McHENRY (1 9 4 0 ) ,  f o r  exam ple , 

were u n a b le  to  c o n f i rm  th e  f i n d in g s  of KARADY and 

BROWNE (1 9 3 9 ) .  NECHEEES and QBSON (1941) f u r t h e r  

d i s c r e d i t e d  the com m ercial p r e p a r a t i o n  ( TOR&NTH*) • They 

found  i t  to  have no e f f e o t  on a c id  g a s t r i c  s e c r e t i o n ,  

or g a s t r i c  m o t i l i t y ,  and su g g e s te d  t h a t  a  number o f the 

c l i n i c a l  and l a b o r a t o r y  f in d in g s  r e p o r t e d  i n  the l i t e r a t u r e  

have b e en  due t o  th e  s i d e - e f f a c t s  of unknown or non­

s p e c i f i c  a g e n ts  i n  th e  sam ples o f  the  p r e p a r a t i o n .  C e r t a in  

r e p o r t s  c la im in g  good h is ta m in e  i n h i b i t i o n  by the o r a l  

a d m i n i s t r a t i o n  of h is ta m in a s e  seem du b io us  i n  the  l i g h t  

o f  th e  knowledge t h a t  i t  i s  d e s t ro y e d  by p e p s in  as 

w e l l  a s  t r y p s i n .  BEST and MbHBNRY (1 9 4 0 ) .  M oreover, 

NECHEEES and OLSON (1941) doub ted  i f  the  sm a ll  amount 

a d m in i s t e r e d  would make much d i f f e r e n c e  to  the  a l r e a d y  

l a r g e  s t o r e  p r e s e n t  i n  the body .

When more pure  and more p o t e n t  e x t r a c t s  became 

a v a i l a b l e  ROSTGRFER and IASKOWSKI (1945) and GROSSMAN 

and ROBERTSON (1948) w orking  w i th  "pouch" dogs co n firm ed  

. t h a t  h i s t a m in a s e  cou ld  a n ta g o n is e  the  e f f e c t  o f  h is ta m in e
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on a c i d  s e c r e t i o n *  The r e s u l t s  of the e x p e r im e n t s  of 

the  l a t t e r  a u t h o r s  a r e  shown i n  Pig* 11 •

Fig* 11 * AFTER GROSSIM & ROBERTSON (19tfa) .

5 0 0  UNITS HISTAMINASE I.V.

HISTAMINE ALONE 
IO TESTS ON 7  DOGS

0 -0 1 2 5  MG HISTAMINE DIHYDROCHLORIDE 
SUBCUTANEOUSLY EVERY IO MINUTES

hr IO

_ i

AVERAGE OF 18 TESTS 
ON 8  DOGS

u_

2 6 0180 220 3 0 0  3 4 0 3 8 0  4 2 0
MINUTES

AVERAGE SECRETORY RESPONSE of dogs with pouches 

o f entire stomach to  histamine a lone and to  histam inase  

plus histam ine.

These a u t h o r s ,  however ,  were u n w i l l i n g  t o  d i s c a r d  th e  

p o s s i b i l i t y  t h a t  the  e f f e c t  was n o n - s p e c i f i c ,  f o r  example ,  

due t o  a p y r e t i c  a g e n t  i n  the e x t r a c t *
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B , PRESENT INVESTIGATION.

1* AIM OF INVESTIGATION*

The r e p o r t s  m en tioned  d e a l  s o l e l y  w i th  e x t r a c t s  

o f  the enzyme from  hog t i s s u e *  T here  a re  no re p c r  t s  

of any a t t e m p ts  a t  a  c o r r e l a t i o n  o f  the  n a t u r a l l y  

c i r c u l a t i n g  enzyme i n  human p reg n an cy  w i th  th e  g a s t r i o  a c i d  

s e c r e t i o n  d u r in g  p regnancy*  The p u rp o se  of the  p r e s e n t  

s tu d y  i s  to  r e p o r t  o b s e r v a t io n s  on the  g a s t r i c  a c i d  

s e c r e t i o n  a n d  th e  plasma h i s ta m in a s e  l e v e l ,  d u r in g  and  

a f t e r  p regnancy*  The i n t e n t i o n  was to  f i n d  w hether 

the  a c id  s e c r e t i o n  (sp o n tan eo u s  or h i s ta m in e - in d u c e d )  i s  

r e g u l a r l y  d im in is h e d  d u r in g  p re g n a n c y ,  and w hether  any  

su c h  change i s  r e l a t e d  to  the plasm a h is ta m in a s e  l e v e l*

2 ♦ CLINICAL MATERIAL,

V o lu n te e r s  f o r  t h i s  i n v e s t i g a t i o n  were so u g h t  I n  

an  a n t e - n a t a l  c l i n i c ,  and an  e f f o r t  was made to  o b ta in  

them as  e a r l y  a s  p o s s ib l e  in  pregnancy*  The n a tu r e  

o f  the i n v e s t i g a t i o n  was e x p la in e d ,  and I t s  o b j e c t s  were 

o u t l in e d *  The aim was to  s tu d y  g a s t r i c  a c i d  s e c r e t i o n  

(sp o n tan eo u s  and h i s ta m in e - in d u e e d )  and to  e s t im a te  the 

p la s m a -h is ta m in a s e  l e v e l  on s e v e r a l  o c c a s io n s  d u r in g  

p regn ancy  a n d ,  a g a i n ,  a f t e r  p a r t u r i t i o n *  As was to  be 

e x p e c te d ,  many of the  v o lu n te e r s  f a i l e d  to  s t a y  the  c o u rs e *
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Spine had t o  g iv e  up b e c a u se  p reg n an cy  s i c k n e s s  p r e c lu d e d  

i n t u b a t i o n ;  o th e r s  l o s t  i n t e r e s t ,  or were p r e v e n te d  by  

t h e i r  dom estic  d u t i e s  from  a t t e n d i n g *  The 9 p a t i e n t s  

who s u b m it te d  to  the  f u l l  i n v e s t i g a t i o n  d e s e r v e  h ig h  p r a i s e  

f o r  t h e i r  c o n s id e r a b le  s a c r i f i c e  i n  the oause  of m ed ica l  

s c ie n c e *  Two o f  them were form er p a t i e n t s  o f the P e p t ic  

U lc e r  C l in i c  o f the  W este rn  I n f i r n a r y ,  G lasgow; b u t  the  

re m a in in g  7 gave no h i s t o r y  of u l c e r .

3* METHODS *

(a)  G a s t r i c  A cid  S e c r e t i o n *

The p a t i e n t s  were t e s t e d  a f t e r  a  tw e lv e -h o u r  f a s t ,  

and  10 m l. o f  venous b lo o d  was w ithdraw n f o r  e s t im a t i o n  o f  

th e  p la s m a -h is ta m in a s e  l e v e l ,  c a r e  b e in g  tak e n  to  a v o id  

haem o ly s is*  The p a t i e n t s  g a r g l e d  w i th  3 m l. of 2% 
t e t r a c a i n e  h y d ro c h lo r id e  (A n e th a in e ) ,  which th e y  a l s o  

swallowed* This amount of a n e th a in e  h a s  no e f f e c t  on 

g a s t r i c  s e c r e t io n *  A Wo. 10 stom ach tube  w i th  m u l t ip le  

p e r f o r a t i o n s  a t  i t s  t i p  was p a s s e d ,  and c o n t in u o u s  a s p i r a t i o n  

w i th  an e l e o t r i c  s u c t io n  pump was s t a r t e d *  The tu b e  and 

the p a t i e n t  were b o th  moved to  e n su re  t h a t  the  b e s t  p o s i t i o n  

f o r  th e  c o l l e c t i o n  of j u ic e  was found*

The p la n  f o r  th e  c o l l e c t i o n  of j u i c e  i s  shown 

i n  P ig* 12*
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Pift« 12* ELAN FOR COJLLECTIQN OF GASTRIC JUICE,

0*5 mqm HISTAMINE ACID PHOSPHATE.
4

| SPONTANEOUS HISTAMINE INDUCED

O 15 4 5  9 0

MINUTES

The f a s t i n g  j u i c e  was withdrawn and d i s c a r d e d *  

S p o n ta n eo u s ly  s e c r e t e d  j u i c e  was n e x t  c o l l e c t e d  f o r  30 

m inu tes  and th e n  0*5 mg* of h i s t a m in e  a c i d  phosp h a te  was 

i n j e c t e d  s u b c u t a n e o u s l y ,  and the c o l l e c t i o n  of j u i c e  

c o n t i n u e d  d u r in g  the  su b seq u e n t  45 m inu tes*  This dose 

of h i s t a m in e  was n o t  exceeded* Though the e f f e c t  of 

h i s t a m in e  on the p r e g n a n t  human u t e r u s  i s  p r o b a b ly  

i n s i g n i f i c a n t ,  i t  was c o n s i d e r e d  unwise  t o  a t t e m p t  th e  

augmented h i s t a m in e  t e s t  a s  d e s c r i b e d  by  KAY (1953)* A 

lo n g e r  p e r i o d  of  c o l l e c t i o n  f o r  b o t h  the spo n ta n eo u s  and 

h i s  t  amine-indue ed s e c r e t i o n  would have been  d e s i r a b l e ;  

however ,  the t e s t  had to be k e p t  w i t h i n  the l i m i t s  of time 

which the v o l u n t e e r s  c o u ld  s p a r e .
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The volume and t i t r a b l e  f r e e  a o l d l t y o o f  b o t h  

c o l l e c t i o n s  were m easu red , and  the f i n a l  r e s u l t s  e x p re s s e d  

a s  mg# o f  h y d r o c h lo r i c  a c id #

T his  was done a b o u t  e v e ry  fo u r  weeks d u r in g  

p regnancy  from  a b o u t  th e  1 4 th  week onw ards, and on s e v e r a l  

o c c a s io n s  a f t e r  p a r t u r i t i o n #  No r e a d in g s  were a v a i l a b l e  

f o r  th e  f i r s t  t r i m e s t e r  of p regn an cy  i n  any of the 9 c a s e s #  

I t  was im p o s s ib le  to o b ta in  specim ens d u r in g  the  e a r l y  

weeks of the  p u e rp e r iu m  owing t o  th e  p a t i e n t s *  dom estic  

d u t i e s #

(b) His tam inase  »

The v a r io u s  methods of e s t im a t i n g  h i s ta m in a s e  a re  

re v ie w e d  by  Kft-PELLER-ADIjER (1951) • These a re  m a in ly  

ohem ioal o r  b i o l o g i c a l #  The m ethod u sed  was a v o lu m e tr ic  

metnod d e s c r ib e d  by t h a t  a u th o r  and w h ich  h as  th e  g r e a t  

advan tage  o f  s i m p l i c i t y ,  and seems to  a g re e  v e ry  c l o s e l y  

w i th  the  more a c c u r a t e  b i o l o g i c a l  methods# Where 

p o s s i b l e ,  c o n t r o l s  and t e s t  s e r a  were examined in  

t r i p l i c a t e #  The p ro ce d u re  i s  a s  f o l lo w s i  

R eagen ts  r e q u i r e d :

1# Bfl/15 p h o sp h a te  b u f f e r  (S o rensen ) ph# 7#2#

2# H is tam ine  s o l u t i o n  i n  xa/15 -  ph o sp h a te  b u f f e r ,

c o n ta in in g  10 mg# of h is ta m in e  d e h y d ro o h lo r id e /m l#
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OH
■3* I n d ig o  d e s u lp h a te  s o lu t io n *  I n d ig o  oarifiineat\

(200 mg*) i s  d i s s o l v e d  i n  §66* 300 m l. w a te r  and the  

s o l u t i o n  s t o r e d  i n  a hrown b o t t l e *
KMt i o i f

4* 0*002 & -M ° /4 * s o l u t i o n .

5* 0H£13

E S T IE H O N >

Add t o  1 ml* of non-haem olysed  serum  2*5 m l .  of 

p h o sp h a te  b u f f e r  pH 7 . 2 ,  0*1 m l.  of th e  h is tam in e  s o l u t i o n ,  

0*5 m l. o f  the  in d ig o  s o l u t i o n  and 1 d rop  o f  CHol3 *

Og i s  p a s s e d  th ro u g h  the f l u i d  fo r  1 m in u te ,  th e  t e s t - t u b e  

i s  c lo s e d  w i th  a ru b b e r  s t o p p e r ,  th e  s o l u t i o n  w e l l-m ix e d  

by  sh a k in g  and in c u b a te d  f o r  24  h ou rs  a t  37°G* A c o n t r o l  

f o r  e a c h  i n d i v i d u a l  t e s t  w i th o u t  the a d d i t i o n  o f  h is ta m in e  

i s  a lw ays c a r r i e d  out s im u l ta n e o u s ly  w i th  th e  t e s t *  A f t e r  

24 h o u rs  th e  c o n t r o l s  and th e  t e s t s  c o n ta in in g  an  e x ce ss  

of th e  In d ig o  compound a re  t i t r a t e d  w i th  0*002-KMn£ ^ 4 ,  

u n t i l  the e n d -p o in t  of t i t r a t i o n  i s  r e a c h e d ,  when th e  

b lu e  c o lo u r  has  J u s t  d i s a p p e a r e d  and a  p in k  c o lo u r  j u s t  

ap p ea rs  and p e r s i s t s  f o r  a  few s e c o n d s .  The amount 

o f KMNO/4 u t i l i s e d  i n  the a s s a y  i s  s u b t r a c t e d  from  th e  

amount ta k e n  up by the  c o n t r o l *  The d i f f e r e n c e  i n d i c a t e s  

the  amount o f  HgOg form ed by the a c t i o n  of h is ta m in a s e  on 

h is ta m in e  and thus  th e  enzyme a c t i v i t y *  The method i s  

g r a p h i c a l l y  p r e s e n t e d  i n  P ig* 1 3 .
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F i p ; ,  1 5 .  METHOD OF ESTIMATION OF HIS 0 $ .  MINA SE %

HI STAMINE + 0 2— >H2 0 2
A  * *

HISTAMINASE

INDIGO

SERUM

PERMANGANATE,

HISTAMINE
INDIGO

SERUM

CONTROL TEST SERUM

The h i s t a m i n a s e  u n i t  of a o t i v i t y  i s  c o n v e n i e n t l y  

c a l l e d  a Permanganate  U ni t  ( P .U . ) ,  and i t  r e p r e s e n t s  the  

amount of enzyme which, a f t e r  an  i n c u b a t i o n  of 24 h r  • a t  

37° and PH. 7 . 2 • ,  i n  an  a tm osphere  of oxygen w i t h  1 mg.
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of h i s t a m i n e  h y d r o c h lo r id e  as  s u b s t r a t e  and w i t h  a n  

aqeous s o l u t i o n  of i n d ig o  d e su lp h o n a te  t a k e s  up 0 .1  m l .  

0.0G2M -  p o ta s s iu m  pe rm angana te .

4 .  RESULTS.

(a ) G a s t r i c  Acid S e c r e t i o n .

For e ach  of the  9 p a t i e n t s  a b o u t  7 s e t s  of 

r e a d i n g s  were made d u r in g  p reg n a n cy ,  and4  s e t s  a f t e r  

p a r t u r i t i o n .  The r e s u l t s  fo r  e ac h  of t h e  9 p a t i e n t s  a r e  

shown i n  the A ppendix .

The r e s u l t s  a r e  summarised i n  tbe accompanying

Table 4 .

COMPARISON OF SPONTANEOUS AND HISTAM INE-INDUCED  
ACID SE C R E T IO N  

BEFORE AND A FT E R  PREGNANCY

CA SE

SPONTANEOUS G ASTRIC SEC R ET IO N  

mgm. HCI.
H IST A M IN E INDUCED 

S E C R E T IO N  mgm.
G A ST R IC
HCI.

N O :
P o s t -

p regnancy
(Average)

P regnancy 

(A verage)

P e rcen tag e  r is e (  +  

o r  fall ( —) o f  level 
during  pregnancy

P o s t -

pregnancy
(A verage)

P regnancy

(A verage

P ercen tage  r i s e l  + ) 
o r fall ( —) o f level 

d u rin g  pregnancy

I 9 0 1 5 4 - 2 - 4 0 2 6 7 -3 2 3 6 - 0 -  II

n 3 3 - 8 3 8 - 9 + 15 2 7 4  4 3 2 0 - 9 + 17

in 2 7 - 4 2 8 - 5 + 4 2 5 0 - 4 2 1 9 -7 - 12

E 2 4 - 9 2 3 - O - 8 2 8 1-8 156-1 - 4 5

2 2 0 - 4 14-2 - 3 0 115-4 130-3 + 13

21 4 3 - 5 9 3 -5 + 115 2 8 1 -9 4 9 8 -5 + 7 0

2 H 9-1 3 7 2 + 3 0 8 4 0 - 5 114-5 + 183

VTTT 0 3 8 - 4 + 2 7 0 0 2 -5 4 4 - 2 + 1 6 6 8

IX 3 1 8 7 9 - 7 5 161-9 107-8 - 3 3
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®1 -̂s t a b l e  shows f o r  eaoh  p a t i e n t  (1) the  average  amount 

of sp o n ta n e o u s  s e c r e t i o n  o b ta in e d  on the  seven  oocas ion s  

d u r in g p re g n a n c y :  (2) th e  c o rre sp o n d in g  f i g u r e  a f t e r  

p a r t u r i t i o n ;  (3) the  averag e  amount o f h is ta m in e - in d u c e d  

s e c r e t i o n  o b ta in e d  d u r in g  p regnancy ; and (4) the  

c o r r e s p o n d in g  f i g u r e  a f t e r  p a r t u r i t i o n .

The p o s t - p a r  turn f i g u r e s  are  presumed to  be the  

p a t i e n t s *  n o rm a l .  A d i f f e r e n c e  of 50^ d u r in g  pregnancy 

h as  b e en  ta k e n  a r b i t r a r i l y  as i n d i c a t i n g  a s i g n i f i c a n t  r i s e  

or f a l l .

I t  w i l l  be seen  t h a t  i n  5 p a t i e n t s  (ca se s  1 - 5 )  

t h e r e  was no s i g n i f i c a n t  d i f f e r e n c e  in  the  l e v e l  of e i t h e r  

sp o n ta n e o u s  or h is ta m in e - in d u e e d  s e c r e t i o n .  In  3 p a t i e n t s  

( c a s e s  6 - 8 )  th e re  was a s i g n i f i c a n t  r i s e  d u rin g  

p re g n a n c y .  Only i n  1 p a t i e n t  (case  9) was th e re  a  

s i g n i f i c a n t  f a l l  d u r in g  pregnancy* the average  of th e  

r e a d i n g s  of spo n tan eo u s  s e c r e t i o n  f e l l  75$ d u r in g  p regnancy ; 

th e  f a l l  i n  h i s  tam in e - in d u ce d  s e c r e t i o n  was only 33$.

To i l l u s t r a t e  the  d eg ree  of c o n s is te n c y  of the  

r e a d in g s  i n  s u c c e s s iv e  e s t im a t io n s  in  in d iv id u a l  o a s e s ,  

c h a r t s  a re  p r e s e n te d  g iv in g  the d e t a i l e d  f in d in g s  i n  

3 p a t i e n t s .  F ig*  14 g iv e s  the  d e t a i l s  o f  case  7 I n  

w hich b o t h  the  sp on taneous and h i s  tam in e-in d u ced  s e c r e t io n s  

were h ig h e r  on e v e ry  occas ion  d u ring  pregnancy  than  a f t e r  

p a r  t u r i t i o n .
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F i g .  1 4 ,  PATIENT No. 7 ,

I o o -

PU
Histam.irLHSe

P REGNANCY P O S T  -  P R E G N A N C Y

DELIVERY

F i g .  15 g i v e s  the  d e t a i l s  of Case 9 ,  the  on ly  p a t i e n t  

whose r e a d i n g s  showed a lowered  s e c r e t i o n  d u r in g  p regnancy*  

F i g .  1 5 .  PATIENT No. 9 *

d o O  -

l5o-

P.U. IO-

P O S T - P R E G N A N C Y

D E L I V E R Y



Pig* 16 g i v e s  the  d e t a i l s  o f  Case 5 ,  one of  the  5 p a t i e n t s  

i n  whom no s i g n i f i c a n t  change was n o t e d ;  t h i s  group 

i n c l u d e d  the  2 p a t i e n t s  w i t h  duodenal  u l c e r #

F i g ,  16* PATIENT No* 5 *

HC I.

P.U.

DELIVERY

(b) Plasma H i s t a m i n a s e *

The plasma h i s t a m i n a s e  l e v e l  was e s t i m a t e d  i n  

a l l  9 cases*  I t  was c o n s i s t e n t l y  r a i s e d  d u r in g  p re g n a n c y ,  

the  h i g h e s t  l e v e l s  u s u a l l y  b e in g  found a b o u t  the 2 7 th -3 G th  

weeks .  The l e v e l  r e g u l a r l y  r e t u r n e d  t o  z e r o  a f t e r  

p a r t u r i t i o n *  Pigs*  14-16 show the e n t i r e  absence  of 

c o r r e l a t i o n  between the  p l a s m a - h is ta m in a s e  l e v e l  and the 

amount of e i t h e r  spontaneous  or h i s t a m i n e - i n d u e e d  g a s t r i c  

s e c r e t i o n *



-7# DISCUSSION*

The o b s e r v a t io n s  r e p o r t e d  h e re  make i t  c l e a r  t h a t  

t h e r e  i s  no j u s t i f i c a t i o n  f o r  the  b e l i e f  t h a t  th e  a c i d  

s e c r e t i o n  of the  stom ach d im in ish e s  d u r in g  p regnancy#

T h is  happened  in d e e d  in  on ly  1 of th e  9 c a s e s  s t u d i e d ;  by  

c o n t r a s t ,  i n  3 of the  9 o a se s  the  a c id  s e c r e t i o n  showed 

a s i g n i f i c a n t  i n c r e a s e  d u r in g  pregnancy#

I n  view of th e se  f i n d i n g s ,  i t  i s  i n t e r e s t i n g  to  

r e v ie w  the  p re v io u s  work on which t h i s  b e l i e f  was based*

NAKA.I (1925) compared the  s e c r e t i o n  of a g a s t r i c  a c i d  

i n  14 p r e g n a n t  women w i th  t h a t  of n o n -p re g n a n t  women 

r e p o r t e d  by o th e r  Japanese  workers*  The c o n c lu s io n  t h a t  

a c i d i t y  was re d u c e d  d u r in g  pregnancy  was b a se d  on a s i n g l e  

r e a d in g  i n  each  of th ese  women*

ARZT (1 9 2 6 ) ,  u s in g  t e s t  m e a ls ,  compared the  g a s t r i c  

a c i d i t y  of 18 women i n  e a r l y  p regnancy  w i th  t h a t  o f 6 

o f  th e  same women i n  l a t e  pregnancy* He co n c lu d ed  t h a t  

t h e r e  i s  a low a c i d i t y  th ro u g h o u t  p re g n a n c y , p a r t i c u l a r l y

i n  th e  e a r l y  months*

mSON (1931) r e p o r t e d  an a c i d i t y  i n  2 p a t i e n t s  and 

low a c i d i t y  i n  4 p a t i e n t s  d u r in g  the  f i r s t  t r i m e s t e r  of 

p regnancy*  He made no o b s e rv a t io n s  on the  norm al l e v e l  

o f  a c i d i t y  i n  th e s e  p a t i e n t s *
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The most  ad eq u a te  s tu d y  t o  d a te  i s  t h a t  of STRAUSS 

and CASTLE (1 9 3 2 ) ,  who a n a ly s e d  the g a s t r i o  j u i c e  of 24 

a p p a r e n t l y  norm al  p r e g n a n t  women a ho u t  m onth ly  d u r i n g  

p reg n an cy  a n d ,  a g a i n ,  on one o o cas io n  o n l y ,  7-10 days  

a f t e r  d e l i v e r y ,  and on t h i s  h a s i s  c o n c lu d e d  t h a t  a c i d i t y  

i s  low ered  d u r i n g  p regnancy#  A g r a p h i c a l  r e p r e s e n t a t i o n  

of t h e i r  r e s u l t s  i s  shown i n  Pig* 17#

.F i g ,  17* AFTER STRAUSS and CASTLE ( 1 9 5 2 ) ,

3  40

O «
TO  " AL ACID

" O---
—O

0  0  20 6 DAY OF 
DELI VERYF R E E  HCL

80 100 120 140> 160 180 200  2 20  240  260  280  10
DAYS OF P R E G N A N C Y

From what i s  now known of the  l i m i t a t i o n s  of  sam pling  

methods of g a s t r i c  a n a l y s i s ,  i t  i s  c l e a r  t h a t  a com p ar iso n  

of  t h i s  s o r t ,  "based upon a s i n g l e  e s t i m a t e  of t h e  "n o rm a l11 

i s  n o t  f r e e  f rom f a l l a c y #  This  i s  e s p e c i a l l y  so  when 

the "normal" r e a d i n g  i s  a s i n g l e  e s t i m a t e  so soon a f t e r
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p a r t u r i t i o n *  E x p e r im e n ta l  ev id e n ce  w i l l  "be p r e s e n te d  and 

quo ted  l a t e r  i n  t h i s  s tu d y  which i n d i c a t e s  t h a t  d u r in g  the  

phase  o f  l a c t a t i o n ,  th e  a c i d  g a s t r i c  s e c r e t i o n  i s  r a i s e d  

i n  d o g s ,  and may w e l l  he r a i s e d  i n  humans.

A p a r t  from  showing t h a t  the g a s t r i c  a c i d i t y  i s  

u s u a l l y  m a in ta in e d  i n  p re g n a n c y ,  th e  r e s u l t s  of the  p r e s e n t  

i n v e s t i g a t i o n  u n d e r l i n e  some p o i n t s  of i n t e r e s t  a b o u t  the  

p la s m a -h is ta m in a s e  l e v e l .  They c o n f i rm  the  f i n d in g s  o f  

p r e v io u s  w orkers  t h a t  t h i s  l e v e l  i s  r e g u l a r l y  r a i s e d  d u r in g  

p re g n a n c y ,  b u t  th ey  do n o t  p ro v id e  any  e v id e n c e  t h a t  

h i s t a m in a s e  h as  any s i g n i f i c a n t  e f f e c t  on e i t h e r  

sp o n ta n eo u s  or h is ta m in e - in d u c e d  g a s t r i c  s e c r e t i o n .  D uring  

t h i s  i n v e s t i g a t i o n  i t  was a l s o  our im p re s s io n  t h a t  su c h  

h i s ta m in e  e f f e c t s  as f l u s h i n g  and headaches  a re  no  l e s s  

i n  p r e g n a n t  women th an  i n  o th e r s *  WICKSELL (1949) made 

a s tu d y  of h is ta m in e  s e n s i t i v i t y  i n  p regnancy*  U sing  

the  v a s c u la r  r e a c t i o n  of the  s k in  to  in t r a d e r m a l  h i s ta m in e  

i n j e c t i o n s ,  h i s  e x p e r im e n ts  gave no i n d i c a t i o n  t h a t  the  

s e n s i t i v i t y  o f th e  s k in  v e s s e l s  to  i n j e c t e d  h i s ta m in e  

was a l t e r e d  i n  pregnanoy*

The f i n d in g  of t h i s  i n v e s t i g a t i o n  c o n t r a s t s  w i th  

th o se  o f  ROSTORFER and LASKOWSKI (1 9 4 5 ) ,  and GROSSMAN 

and ROBERTSON (1948) who c o u n te r e d  th e  e f f e c t s  o f h i s ta m in e  

nn  g a s t r i c  a c i d  s e c r e t i o n  i n  pouch dogs by a d m in i s t e r in g



75

h is ta m in a se .  The s e c r e t o r y  re s p o n s e  to  food  and to  

parasym pathom im etic  d ru g s  was a l s o  i n h i b i t e d *  The 

l a t t e r  a u t h o r s ,  how ever, c o u ld  n o t  d e c id e  w hether  th e  

g a s t r i c  s e c r e t o r y  d e p r e s s a n t  a c t i v i t y  was due to  h istam ina& a 

or t o  some o th e r  c o n s t i t u e n t  of the  e x t r a c t *  They found  

t h a t  the  th e rm a l  s t a b i l i t y  o f  th e  h i s t a m in a s e  a c t i v i t y  

and  t h a t  of th e  g a s t r i c  s e c r e t o r y  d e p r e s s a n t  f a c t o r  were 

th e  same, b u t  a d m i t te d  t h a t  t h i s  d id  n o t  p rove  t h a t  th e y  

were i d e n t i c a l *  They c o n c lu d e d  t h a t  t h e i r  r e s u l t s  

were s u g g e s t i v e ,  b u t  c o u ld  n o t  be c o n s t r u e d  a s  e v id e n c e  

i n  fa v o u r  of h i s t a m in a s e  i n h i b i t i n g  a c i d  g a s t r i c  

s e c r e t i o n *  The d i f f e r e n c e  i n  th e  r e s u l t s  o f  t h i s  

i n v e s t i g a t i o n  and t h a t  o f  th e  GROSSI/M and ROBERTSG! 

may be due to  a d i f f e r e n c e  i n  d o s a g e , s in c e  th e s e  a u th o r s  

gave d o se s  f a r  i n  e x c e s s  o f th o se  p r e s e n t  i n  th e  p lasm a 

o f  p re g n a n t  humans*

I n  view of th e  c l i n i c a l  f in d in g  o f  p e p t i c  u l c e r  

b e in g  n o t  im proved and o c c a s io n a l ly  w orsened i n  toxaem ia  

o f  p re g n a n c y ,  and i n  view o f  th e  r e p o r t e d  low h istam inos*  

l e v e l s  i n  th o se  p a t h o l o g i c a l  p r e g n a n c i e s ,  i t  would be 

of i n t e r e s t  to  s tu d y  the  a c id  g a s t r i c  s e c r e t i o n  I n  

su c h  o a se s*
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C. SPMMft.Hr OP PART I I ,
#'

1* The p r e v io u s  o b s e r v a t io n s  on the  l e v e l  o f  g a s t r i o

a o i d  s e c r e t i o n  d u r in g  p reg n an cy  a re  Quoted* T h e se ,  

th oug h  n o t  num erous , were unanimous i n  s t a t i n g  t h a t  

g a s t r i c  a c i d  s e c r e t i o n  was c o n s i s t e n t l y  d e p re s s e d  d u r in g  

p regnancy*

2* The p o s s i b i l i t y  t h a t  h i s t a m i n a s e ,  an enzyme which

i n h i b i t s  h is ta m in e  and  which i s  i n c r e a s e d  d u r in g  p re g n a n o y , 

may p la y  a n  im p o r ta n t  r o l e  i n  d e p re s s in g  g a s t r i c  a c i d  

s e c r e t i o n  was m ooted , b u t  had  n ev er  b e en  i n v e s t i g a t e d *

3* The l i t e r a t u r e  co n ce rn in g  h i s ta m in a s e  i n  norm al

and  toxaemic p re g n a n c ie s  i s  rev iew ed*  Though t h e r e  i s  

no u n ifo rm  co ncensus  of o p in io n ,  t h e r e  i s  a  c o n s i d e r a b le  

w e ig h t  of e v id e n c e  i n d i c a t i n g  t h a t  the enzyme i s  d e f i c i e n t  

i n  toxaem ia •

4* I n  1939 , and f o r  s e v e r a l  y e a r s  t h e r e a f t e r ,  when a

com m ercial p r e p a r a t i o n  of the  enzyme became a v a i l a b l e  f o r  

t h e r a p e u t i c  u s e ,  th e r e  were many r e p o r t s  o f  i t s  e f f e c t  |

on c l i n i c a l  c o n d i t i o n s  a t t r i b u t e d  to  h i s t a m i n e - ^ i n t o x i c a t i o n "  *j 

T h u s ,  i t  was u sed  i n  serum , s i c k n e s s ,  s k in  c o n d i t i o n s  and  

a l s o  i n  d uodenal u l c e r  b ecau se  o f  the  known a s s o c i a t i o n  

o f  the l a t t e r  c o n d i t i o n  w i th  h y p e ro h lo rh y d r ia *  The 

l i t e r a t u r e  co n ce rn in g  th e s e  c l i n i c a l  t r i a l s  i s  b r i e f l y  

.m entioned and d i s c u s s e d *
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J5# P re v io u s  work h as  d e m o n s tra te d  t h a t  th e  enzyme

e x t r a c t  o o u ld  i n h i b i t  h i s  t a m in e - s t im u la te d  a c i d  s e c r e t i o n  

i n  dogs*

6# (The i n t e n t i o n  of th e  p r e s e n t  i n v e s t i g a t i o n  was to

f i n d  w hether  a c i d  s e c r e t i o n  (sp o n ta n eo u s  or h i s t a m i n e -  

in d u ce d )  was r e g u l a r l y  d im in ish e d  du ring  p re g n a n c y ,  and  

w hether any  su c h  change  i s  r e l a t e d  t o  the plasm a h i s t a m in a s e  

l e v e l*

7* I n  9 women (2 of whom were known to  s u f f e r  from

d uod en a l  u l c e r )  the  a c i d  s e c r e t i o n  o f  th e  s tom ach , b o t h  

sp o n ta n eo u s  and h i s  tam ine-indued^.* was e s t i n a t e d  

r e p e a t e d l y  d u r in g  p regnanoy  and  a f t e r  p a r t u r i t i o n #  The 

plasm a h i s ta m in a s e  l e v e l  was a l s o  e s t im a te d *

8# C o n tra ry  to  p re v io u s  b e l i e f ,  th e r e  i s  no  s i g n i f i c a n t

r e d u c t i o n  (50 p e r  c e n t )  i n  a c i d  s e c r e t i o n  d u r in g  p regnancy*  

Suoh a f i n d in g  was o b se rv ed  i n  o n ly  1 of th e  9 p a t i e n t s ,  

w hereas i n  3 th e  a o id  s e c r e t i o n  was s i g n i f i c a n t l y  and 

c o n s i s t e n t l y  in c re a s e d *  The rem a in d e r  showed no ohange*

9* The p la s m a -h is ta m in a s e  l e v e l  was c o n s i s t e n t l y

r a i s e d  d u r in g  p re g n a n c y ,  b u t  showed no  c o r r e l a t i o n  w i th  

th e  g a s t r i o  s e c r e t i o n  o f  ao id *
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PART I I I *

URINARY SECRETION OF PEPS IN COEN IN 1ATS PREGNANCY AND 
THE EARLY PUERPERIUM*

The v a lu e  of the  c o n v e n t io n a l  method o f  s tu d y in g  

g a s t r i o  f u n c t i o n  by the w ith d raw a l  o f  g a s t r i c  j u i c e  i s  

l i m i t e d  to  some e x te n t  by i t s  u n p le a s a n tn e s s *  This i s  so  

when numerous r e a d in g s  a re  d e s i r e d ,  and more e s p e c i a l l y  when 

the s u b j e c t s  c o n ce rn ed  a r e  n o t  s u f f e r i n g  from  a g a s t r i o  

d i s o r d e r*  The i n v e s t i g a t i o n  of a c id  g a s t r i c  s e c r e t i o n  

d e s c r ib e d  i n  P a r t  I I .  was f r e q u e n t l y  j e o p a r d i s e d  by t h i s  

d i f f i c u l t y ,  many of the v o l u n te e r s  i n d i o a t i n g  t h e i r  

u n w i l l in g n e s s  to  c o n t in u e .

I n  a t t e m p t in g  f u r t h e r  to  s tu d y  g a s t r i c  f u n c t i o n  i t  

was d e c id e d  to  use  the u r i n a r y  p ep s in o g en  s e c r e t i o n  r a t e ,  

s i n c e  th e  e s t im a t i o n  of t h i s  e n t a i l s  no u n p le a s a n tn e s s  f o r  

the  p a t i e n t *

A , REVIEW OF THE LITERA-TJRE.

The pro-enzym e p e p s in o g e n ,  which I s  m an u fa c tu red  

by  th e  p e p t io  o e l l s  o f the  s tom ach , i s  l a r g e l y  e x c r e t e d  

i n t o  th e  lumen o f  the stomach* ' A sm a ll  p o r t i o n  of i t ,  

how ever, f i n d s  i t s  way i n t o  the b lo o d  s t r e a m  when i t  i s  

e x c r e te d  i n  the u r in e  as u ropeps inogen*  On a c i d i f i c a t i o n  

t h i s  pro-enzym e i s  c o n v e r te d  i n t o  a p r o t e o l y t i o  enzyme
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,w ith  p r o p e r t i e s  i d e n t i o a l  w i th  g a s t r i c  p e p s in *  The 

p e p t io  g la n d s  of th e  s t o r a c h  seem , t h e r e f o r e ,  to  have 

an e n d o c r in e  a s  w e ll  a s  an  e x o c r in e  s t a t u s *  The p o r t i o n  

e n t e r in g  th e  b lo o d  s t r e a m  i s  e x tre m e ly  sm a ll  and h a s  

been  e s t im a te d  to  be o f  the  o rd e r  of 1 p e r  c e n t  o f  th e  

o u tp u t  of the  p e p t i c  c e l l s .  JANOWITZ and HGLIANDER (1951)* 

BUCHER (1947) has shown t h a t  th e  enzyme i s  c a p a b le  o f  

a s s a y ,  the  method b e in g  b a se d  on the haem oglobin  method o f  

p e p t i c  a s s a y  of ANSON and MIRSKY (1 9 3 2 ) .  E v idence  has  

been  p r e s e n t e d  by s e v e r a l  a u t h o r s ,  p a r t i c u l a r l y  JANOWITZ 

and  HOLLANDER (1951) and  AITKEN e t  a l  (1 9 5 4 ) ,  showing 

t h a t  a r e c i p r o c a l  r e l a t i o n s h i p  e x i s t s  be tw een  the g a s t r i c  

s e c r e t i o n  of p e p s in  and th e  l e v e l  of e x c r e t i o n  of 

u ro p ep s in o g en *  A s i m i l a r ,  though  ro u g h ,  r e l a t i o n s h i p  

may a l s o  e x i s t  be tw een  the  l e v e l  o f a c i d  g a s t r i c  

s e c r e t i o n  and t h a t  of u r i n a r y  p e p s in o g e n .  AITKEN e t  a l  

(1954)' and SIRCUS (1954) • C e r t a i n l y  i t  would a p p ea r  

t h a t  i n  c o n d i t i o n s  where g a s t r i c  a o id  s e c r e t o r y  a c t i v i t y  

i s  i n c r e a s e d  a s  in  d u o d en a l  u l c e r ,  the  u r i n a r y  p e p s in o g e n  

e x c r e t i o n  i s  g e n e r a l l y  r a i s e d ;  i n  c o n d i t i o n s  where 

low a c id s  a r e  e n c o u n te re d ,  the e x c r e t i o n  l e v e l  ten d s  to  

be low ; i n  norm al i n d i v i d u a l s  and i n  th o s e  s u f f e r i n g  

from  g a s t r i c  u l c e r  where the a c i d  l e v e l  i s  w i th in  the 

norm al r a n g e ,  th e  e x o r e t io n  l e v e l  i s  w i th in  a  "n o rm al” range*
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However, d i s s o c i a t i o n  be tween t$© l e v e l  o f  g a s t r i c  

a o id  s e c r e t i o n  and  the  u r  opepsinogen  e x o r e t i o n  r a t e s  do 

occur*  T h is  i s  e s p e c i a l l y  n o t a b l e  i n  the fo l lo w in g  

o i rc u m s ta n c e s  •

(1) The h y p e r a c i d i t y  fo l lo w in g  h is tam in e  i n j e c t i o n  i s  

n o t  accom panied  by  an  in c r e a s e  i n  the u r i n a r y  e x c r e t i o n  

of the  enzyme. (ASHER, 1 9 5 5 ) .

(2) Vagotomy does n o t  r e s u l t  i n  low er l e v e l s  of 

u ro p ep s in o g en  e x c r e t io n *  GRAY e t  a l  (1 9 5 4 ) .

(3) G a s t r i c  r e s e c t i o n ,  u n le s s  t o t a l ,  may n o t  a f f e c t  

the  l e v e l  o f  e x c r e t i o n .

T hus, though  th e  l e v e l s  may be c o n s id e r e d  to  r e f l e c t  

g a s t r i c  p e p s in  a c t i v i t y ,  th ey  p ro b a b ly  do no t a c c u r a t e l y  

i n d i c a t e  g a s t r i c  a c id  s e o r e t i o n .

I t  h a s  been  n o te d  p r e v i o u s l y ,  and i s  obv ious i n  

the d a ta  to  be p r e s e n t e d ,  t h a t  th e r e  a r e  c o n s i d e r a b l e  

d a y - to -d a y  v a r i a t i o n s  i n  the e x c r e t i o n  l e v e l s .  C urren t  

o p in io n  on th e s e  d a y - to -d a y  v a r i a t i o n s  c o r r e l a t e s  them 

w i th  the s t r e s s  s i t u a t i o n  of th e  p a t i e n t .  The s t r e s s  

n eed  n o t  be  e m o t io n a l ,  a l th o u g h  i t  Is  o f t e n  the c a s e .

I t  may be p h y s ic a l  or h o rm onal. The o b s e r v a t io n s  of 

GRAY e t  a l  (1954) and  ASHER (1955) s u p p o r t  t h i s *

ASHER (1955) c o n s id e r e d  t h a t  th e s e  v a r i a t i o n s  may 

i n d i c a t e  the g a s t r o - i n t e s t i n a l  r e s p o n se  of the p a t i e n t
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•to s t r e s s  i n  a manner t h a t  oan  be m easured* I n  t h i s  

r e s p e c t ,  u ro p e p s in o g e n  would re sem b le  the  e o s in o p h i l e  

o o u n t ,  17-KETOSTEROID e x c r e t i o n  l e v e l s ,  b lo o d  p r e s s u r e  

d e te rm in a t io n s  a n d  o th e r  t e s t s  of the r e s p o n s e s  o f  s p e c i f i c  

of s p e c i f i o  organ system s to  s t r e s s -  Though i s o l a t e d  

e s t im a t i o n s  would a p p e a r ,  on t h i s  a c c o u n t ,  to  have l i t t l e  

v a lu e ,  th e r e  would ap p ea r  to  be  l i t t l e  d o ub t t h a t  d a i l y  

e s t im a t i o n s  over a p e r io d  of weeks would d e te rm in e  the 

p a t t e r n  of u ro p e p s in o g e n  e x c r e t i o n  f o r  an i n d i v i d u a l  

p a t i e n t ,  r e f l e c t i n g  the g a s t r i c  s e c r e t o r y  a o t i v i t y  and 

i t s  r e s p o n s e  to  the im m ediate  s t r e s s  s i t u a t i o n *

P u b l ish e d  work on t h i s  s u b j e c t  i s  unanimous i n  

many r e s p e c t s .  For exam ple , i t  i s  w e l l - e s t a b l i s h e d  

t h a t  i n  g a s t r i c  u l c e r ,  the  u r i n a r y  p e p s in o g e n  e x c r e t i o n  

r a t e  i s  w i t h in  norm al l i m i t s ,  and t h a t  i n  d u o d e n a l  u l c e r  

i n  men i t  i s  c o n s i s t e n t l y  and c o n s i d e r a b l y  r a i s e d *

I n  duodenal u l c e r  i n  women, on the  o th e r  h an d , t h e r e  have 

been  d iv e r g e n t  f i n d i n g s .  Thus, RIRSCHOWIT& (1953) 

found t h a t  fem a le s  e x c r e te  norm al amounts of u r i n a r y  

p e p s in o g en  i r r e s p e c t i v e  of the p re sen c e  of u lc e r #

EAJ3COTT e t  a l  (1953) and SMGtB (1954) have shown t h a t  

when an  u l c e r  was p r e s e n t ,  the l e v e l  was p r o p o r t i o n a t e l y  

r a i s e d ,  though  n o t  to  th e  l e v e l s  found i n  male D.TJ*

\ p a t i e n t  s .
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B» PRESENT INVESTIGATION»

1 . AIM OF INVESTIGATION.

The p u rpose  o f  the  p r e s e n t  I n v e s t i g a t i o n  was to  

compare g a s t r i c  s e c r e t o r y  a c t i v i t y  i n  l a t e  p reg n a n cy  w i th  

t h a t  In  the  e a r l y  p u e rp e r iu m , u s in g  d a i l y  u r i n a r y  

p e p s in o g en  e x c r e t i o n  e s t i m a t i o n s .  The scope of the  

i n v e s t i g a t i o n  had to  be l i m i t e d  to  th e s e  p e r io d s  b eo au se  

o f  the  n e e d a fo r  a c c u r a t e l y  m easured  12 or 24 -h o u r  u r i n e  

c o l l e c t i o n s *  The p a t i e n t s  s t u d i e d  w e re ,  t h e r e f o r e ,  

i n - p a t i e n t s *  Though the  p e r io d  of t im e  c o v e re d  i s  s h o r t ,  

I t  was hoped t h a t  any t r e n d  of change i n  g a s t r i c  

s e c r e t o r y  a c t i v i t y  would be  n o t i c e a b l e *  I t  i s  a l s o  

a rg u a b le  t h a t  h o s p i t a l  c o n d i t i o n s  more n e a r l y  a p p ro a ch  

th e  " b a s a l ” c o n d i t i o n s  i d e a l  f o r  a s t r e s s  s e n s i t i v e  

i n d i c a t o r *

I n  o rd e r  to  a s s e s s  the l e v e l  o f  the  g a s t r i c  

s e c r e t o r y  a o t i v i t y  d d r in g  l a t e  p regnancy  and the  e a r l y  

p u e rp e r iu m , i t  seemed a d v is a b le  to  compare th e s e  r e s u l t s  

w i th  th o se  of c o n t r o l s  In  which th e  l e v e l  o f a c t i v i t y  

was known* Data was, t h e r e f o r e ,  c o l l e c t e d  c o n c u r r e n t l y  

i n  m ales  and fem a le s  w i th  and w i th o u t  duodenal u lc e r *

T his  p la n  seemed to  have the added advan tage  fehat th e  

" y a r d s t i c k "  of measurement was d e r iv e d  a t  the  same t im e ,  

w i th  th e  same m ethod , u s in g  th e  same s u b s t r a t e  and th e  

same r e a g e n ts *
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i n t e r e s t  i n  the  l e v e l s  of g a s t r i c  s e c r e t o r y  

a c t i v i t y  i n  p regnancy  and th e  p u e rp e r iu m  was f u r t h e r  

s t i m u l a t e d  by th e  work of SPIRO e t  a l  (1950) who showed 

t h a t  the  r a t e  of e x c r e t i o n  of the  enzyme was an  in d e x  

of a d r e n o c o r t i c a l  a c t i v i t y ,  a f i n d in g  w hich  h a s  been  

c o n f i rm e d  by EASGOTT e t  a l  (1 9 5 3 ) ,  S in ce  c o n s i d e r a b le  

hormone changes occur i n  p regnancy  and the  p u e rp e r iu m , 

and p ro b a b ly  in c lu d e  i n c r e a s e d  a d r e n o c o r t i c a l  a c t i v i t y ,  

t h e i r  e f f e c t s  on u r i n a r y  p e p s in o g en  e x c r e t i o n  r a t e s  w ere , 

t h e r e f o r e ,  w orthy  of s tudy*  

g .  METHOD*

The method fo l lo w e d  i s  t h a t  d e s c r ib e d  by FAWGETT

(1 9 5 1 ) .

U rin e  i s  c o l l e c t e d  d u r in g  th e  o v e rn ig h t  12 h o u r s ,  

or f o r  24 h o u r s .  The volume of u r in e  v o id e d  p e r  hour 

i s  c a l c u l a t e d *

U rin e  i s  in c u b a te d  w i th  a human haem oglobin  

s u b s t r a t e  f o r  30 m inu tes  a t  37°G, th e  PH b e in g  a d j u s t e d  

to  1 .5 -1 * 8 *  E xcess  haem oglobin  i s  p r e c i p i t a t e d  by 

t r i c h l o r a c e t i c  a c i d ,  and the  d eg ree  of p r o t e o l y s i s  i s  

m easured  by  the  FOLIU and CIOCALTEAU p ro c e d u re .  A 

b la n k  d e te r m in a t io n  i n  w hich  the  enzyme i s  i n a c t i v a t e d  

a c c o u n ts  fo r  chrom ogenic subs tareftfoo- p r e s e n t  i n  u r in e  and 

s u b s t r a t e «
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The d i f f e r e n c e  be tw een  the  e x t i n c t i o n  c o e f f i c i e n t  

of " t e s t "  and "b lan k "  i n t e r p r e t e d  on a c a l i b r a t i o n  

cu rve  i s  a m easure of p r o t e o l y s i s  due to  u ro p e p s in  

a c t i v i t y .  The u n i t  of u ro p e p s in  i s  th e  same as t h a t  of 

MIRSKY e t  a l  (1948) who d e f in e  i t  a s  n t h a t  q u a n t i t y  

w hich , d u r in g  a 10-m in u te  i n c u b a t io n  of th e  S ta n d a rd  

a s s a y ,  r e l e a s e s  1 mg. of " t y r o s i n e - l i k e  s u b s ta n c e ” . 

C o r r e c t in g  f o r  d i l u t i o n  and f o r  the  30 -m inu te  i n c u b a t i o n  

p e r io d  1 u n i t / lO O  m l. o f u r in e  .n 0*0015 mg* of t y r o s i n e " .

The r e s u l t s  a re  e x p re s s e d  i n  u n i t s / h o u r .

3* MIT5RIA.L AHD RESULTS.

(a )  C ontr  o l a .

The e x c r e t i o n  r a t e s  of u r i n a r y  p e p s in o g e n  were 

e s t im a te d  i n  the  f o l lo w in g  f o u r  g roups of p a t i e n t s  f o r  

an  av e rag e  o f  10-12 days i n  each  p a t i e n t *

1 .  I n  12 m ales w i th  no c l i n i c a l  e v id en ce  of p e p t io

u l c e r ,  the  mean e x c r e t i o n  r a t e  was found to  be 4*37 

u n i  t s / h o u r •

2* I n  10 m ales  w i th  p roven  d uodenal u l c e r  of more

th an  5 y e a r s 1 d u r a t i o n ,  9 of whom s u b s e q u e n t ly  underw ent 

g a s t r e c to m y ,  the mean e x c r e t i o n  r a t e  was c o n s id e r a b ly  

h i g h e r ,  9 .41  u n i t s / h o u r .

3 .  I n  10 fem ales  of c h i l d - b e a r i n g  age w i th  no c l i n i c a l

ev id en ce  of p e p t i c  u l c e r ,  the mean e x c r e t i o n  r a t e  was 

3 .8 6  u n i t s /h o u r *
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4 .  I n  10 f e m a le s  cf c h i l d b e a r i n g  age w i t h  p ro v en  

duodena l  u l c e r  cfmora th a n  5 years*  d u r a t i o n ,  the mean 

e x c r e t i o n  r a t e  was h i g h e r  than  i n  normal  women, 5 .9 5  

u n i t s / h o u r *  T h is  d i f f e r e n c e  i s  l e s s  t h a n  o c c u r r e d  i n  

th e  two groups of males#

The mean e x c r e t i o n  r a t e s  a r e  shown i n  Table 5 .

T ab le  5 .

CO M P A R I S O N  O F  M E A N  E X C R E T I O N  O F  U R I N A R Y  P E P S I N O G E N  IN 

U N I T S / H R .  IN M A L E S  A N D  FE MA LE S  WI TH A N D  WI TH O UT  DUODENAL  

ULCE R,  A N D  IN F E M A L E S  B E F O R E  A N D  A F T E R  P A R T U R I T I O N

T y p e
No: o f  

P a t i e n t s
D a y s

O b s e r v e d

M e a n  E x c r e t i o n  
o f  Ur i nary  
P e p s i n o g e n  

U n i t s  /  hour

S t a n d a r d  
E r r o r  o f  

M e a n

M A L E S  

1. Normal 12 II 4 - 3 7 ± 0 3 4

Duodena l
U l c e r

I O IO 9 - 4 1 ±  1 2 6

F E M A L E S  

1. Nor mal IO 12 3 - 8 6 ±  O  - 4 1

Duodena l
U l c e r

IO 1 1 5 . 9 5 ±  0 . 8 1

1 B e f o r e
P a r t u r i t i o n

2 5 1 4 5-  8 7 ±  0  5 3

2  A f t e r
P a r t u r i t i o n

2 5 1 4 4 - 8 3 ± 0 - 4 3

The d i s t r i b u t i o n  of mean v a l u e s  fo r  the  p a t i e n t s  

i n  each  group a r e  shown i n  P igs*  18 and 19*
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F ig .  1 8 .

D IST R IB U T IO N  OF MEAN URINARY PEPSIN O G E N  EXCRETION  IN 10 M ALES 

W ITH DUODENAL U LCER AND IN 12 N ORM A L M ALES

No: of p a t i e n t s

4 h

No: o f  p a t i e n t s

8 10 12 14 16 18 20 22 O
U ro p e p s in o g e n  — u n i t s  p e r  h o u r  

DUODENAL ULCER

8 IO 12 14 16

NORMAL

F i g .  1 9 .

DISTRIBUTION OF MEAN URINARY P E PSIN O G E N  EXCRETION IN 10 FEMALES 

WITH DUODENAL ULCER AND IN 10 NORM AL FEM ALES

No: o f p a t i e n t s

O 2 4 6 8 IO 12 14 16

No: o f  p a t i e n t s

” i------1----------1-------- 1------- 1
0 2 4 6 8 IO 12 14 16

U ro p e p s in o g e n — u n i t s  p e r  h o u r  

DUODENAL ULCER NORMAL
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These r a t e s  a r e  s i m i l a r  to  th o se  r e p o r t e d  "by EA. SCOTT 

e t  a l  (1953)«

(h) P regnancy and  P u e rp e r iu m .

The u ro p e p s in c g e n  e x c r e t i o n  r a t e s  were e s t im a te d  i n  

25 p a t i e n t s *  Most of the  p re g n a n c ie s  were e s s e n t i a l l y  

n o rm a l ,  the ad m iss io n s  b e in g  a t t r i b u t e d  to  deform ed 

p e l v i s ,  o ld e r  p r im ip a ra e  and t w i n - p r e g n a n c i e s • The 

r a t e s  were e s t im a te d  f o r  an a v e rag e  of 17 days b e f o r e  

d e l i v e r y  and f o r  an av erage  of 16 days a f t e r  d e l i v e r y .

Per com parison  w i th  the c o n t r o l  g ro u p s ,  the nean  

e x c r e t i o n  r a t e s  have been  c a l c u l a t e d  on the 14 days 

p r e c e d in g ,  and the  14 days s u c c e e d in g ,  d e l iv e ry *

B efo re  d e l i v e r y ,  the mean r a t e  was 5*87 u n i t s / h o u r ,  

and  a f t e r  d e l i v e r y  4*83 u n i t s /h o u r *  A com parison  

be tw een  the means i s  made by an  a n a l y s i s  of v a r i a n c e ,  

when the v a r i a b i l i t y  betw een p a t i e n t s  can be e l im in a te d *  

T h is  y i e l d s  an P v a lu e  of F“'S7*23, which i n d i c a t e s  a 

s i g n i f i c a n t  d i f f e r e n c e  be tw een  " b e fo re "  and " a f t e r "  

p a r t u r i t i o n *  The r e s u l t s  a re  shown i n  T ab le  5 where 

they a r e  compared w i th  the mean r a t e s  f o r  the fo u r  c o n t r o l  

g roups*

I t  w i l l  be  seen  from  Table  5 t h a t  th e  mean r a t e s  

of e x c r e t i o n  d u r in g  the p e r io d s  of i n v e s t i g a t i o n  a re  a t  

,a h ig h e r  l e v e l  than  the mean r a t e  i n  normal fem ale  c o n t r o l s *
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A l s o ,  the  l e v e l  In  the p r e - p a r t u r i t i o n  phase  i s  of 

the  o rd e r  found i n  women s u f f e r i n g  f rom duodenal  u l c e r  

and g r e a t e r  than i n  normal man. The d is  t r i h u t i o n  of 

each  p a t i e n t  ""before" and " a f t e r "  i s  shown i n  

F i g .  2 0 .

F i g .  2 0 .

D IST R IB U T IO N  OF MEAN URINARY PEPSINOGEN EXCRETION IN 2 5  FEMALES 

B E F O R E  AND A FT ER  DELIVERY

No: o f p a t i e n t s N o: o f  p a t i e n t s

O 2 4 6 8 IO 12 14 16 O 2 4  6 8 IO 12 14 16
U ro p ep s in o g en  — u n i t s  p e r  h o u r  

BEFORE DELIVERY A FT E R  DELIVERY

The s c a t t e r  d iag ram  i n  F i g .  21 d e m o n s t r a te s  

the h ig h e r  v a lu e s  i n  the  m a j o r i t y  of p a t i e n t s  b e f o r e  

d e l i v e r y ,  compared w i th  a f t e r  d e l i v e r y .
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Pig . 21 p

MEAN URINARY PEPSINOGEN EXCRETION IN 2 5  FEMALES 
BEFORE AND AFTER DELIVERY

(O b se r v a tio n s  fo r  14  d a y s  p er  p a tien t before and a fter  d e liv ery )

AFTER DELIVERY

12  - i

IO -

CL

0 42 86 10 12
P epsinogen _  u n it s  p er  hr. 

BEFORE DELIVERY

The d a i l y  e s t i m a t i o n s  f o r  the 4 c o n t r o l  g roups 

an d  the  25 p re g n a n t  p a t i e n t s  a re  shown i n  the A ppend ix .  

The wide d a y - to - d a y  v a r i a t i o n s  oan he s e e n .

5 .  DISCUSSION *

The e s t i m a t i o n  of the  e x c r e t i o n  of u r i n a r y  

p eps inogen  would appear  to  he a r e l i a b l e  r e f l e  c ulon of 

the  g a s t r i c  s e c r e t i o n  of p e p s i n .  That i t  may a l s o
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r e f l e o  t  the a o id  s e c r e t i o n  i s  l e s s  c e r t a i n  though  the 

ran g e  of low , norm al and in c r e a s e d  r a t e s  i n  c o n d i t i o n s  

where the  a c id  s e c r e t i o n  i s  r e s p e c t i v e l y  low , norm al and 

i n c r e a s e d  a t  l e a s t  s u g g e s ts  t h a t  a r e l a t i o n s h i p  e x i s t s *

On th o se  g ro u n d s ,  t h i s  method has  been  u se d  as a m easure  

of g a s t r i c  s e c r e t o r y  a c t i v i t y  i n  p a t i e n t s  f a r  a s  long as  

th e y  rem a in ed  i n  h o s p i t a l  b e fo re  and  a f t e r  p a r t u r i t i o n *

The method has the a d v an tag e  t h a t  d a ta  c o u ld  be c o l l e c t e d  

d a i l y  f o r  a s  long a s  34 days -  a  p e r io d  of o b s e r v a t io n  

h a r d ly  f e a s i b l e  w i th  i n t u b a t i o n .  The scope i s  l i m i t e d  

to  h o s p i t a l ,  how ever, by the n eed  f o r  a c c u r a t e l y  m easured  

u r i n a r y  o u tp u t .

I t  would be u n rea so n a b le  to  i n f e r  too much from  

t h i s  d a ta  w hich c o v ers  such  a s h o r t  p e r io d  of time* 

N e v e r t h e l e s s ,  i t  i s  e v id e n t  t h a t  d u r in g  the l a s t  two weeks 

o f  p regnancy  and the two weeks fo llo w in g  d e l i v e r y ,  g a s t r i c  

f u n c t i o n  a n d ,  e s p e c i a l l y  the a c t i v i t y  of the p e p t ic  

g l a n d s ,  i s  n o t  d e p re s s e d ,  and i s ,  in d e e d ,  i n  the ra n g e  

to  be e x p e c te d  i n  n o n -p re g n a n t  women s u f f e r i n g  from  

a c t i v e  du odenal u l c e r .  I f  i t  can  be i n f e r r e d  t h a t  a 

r e l a t i o n s h i p  betw een a c i d  and u r i n a r y  p ep s in o g en  e x c r e t i o n  

e x i s t s ,  the r e s u l t s  i n d i c a t e  t h a t  d u r in g  p regnancy



g a s t r i c  s e c r e t o r y  a c t i v i t y  f a r  from  b e in g  d e p re s s e d ,  

i s  e l e v a t e d  to  l e v e l s  h ig h e r  th an  tho se  e x p e c te d  i n  

norm al women an d , i n  many i n s t a n c e s ,  to  l e v e l s  

e n c o u n te re d  i n  women s u f f e r i n g  from  duod ena l  u lc e r *  

S t a t i s t i c a l  a n a l y s i s  of the d a ta  i n d i c a t e s  a s l i g h t l y  

h ig h e r  l e v e l  b e fo re  p a r t u r i t i o n *

I t  has  been  shown by SPIRO e t  a l  (1950) and 

EA.SG01T e t  a l  (1955) t h a t  the u ro p ep s in o g en  s e c r e t i o n  

r a t e  i s  an in d ex  of a d r e n o c o r t i c a l  a o t i v i t y *  The 

h ig h e r  r a t e s  of e x c r e t i o n  found d u r in g  t h i s  

i n v e s t i g a t i o n  may be an  i n d i c a t i o n  of t h i s  a c t i v i t y  

w hich  has  b e en  n o te d  by p re v io u s  a u th o r s *
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C# SUMMARY OP PART I I I ,,

I #  The s tu d y  o f  g a s t r i c  f u n c t i o n  i n  norm al p re g n a n t

women by th e  c o n v e n t io n a l  methods of i n t u b a t i o n  i s  

d i f f i c u l t  f o r  the i n v e s t i g a t o r ,  and u n p le a s a n t  f o r  the  

v o lu n te e r #  These women a r e  g e n e r a l l y  o u t p a t i e n t s  and  

b u sy  housew ives#  Because of t h i s ,  i t  was d e c id e d  to  

u se  u r i n a r y  p e p s in o g e n  e x c r e t i o n  a s  a  m easure of g a s t r i c  

f u n c t io n #

2# Though th e  l e v e l  of e x c r e t i o n  of u r i n a r y

p e p s in o g e n  f a i r l y  r e f l e c t s  the  g a s t r i c  s e c r e t i o n  o f  p e p p in ,  

i t s  r e l a t i o n s h i p  to  g a s t r i c  a c id  s e c r e t i o n  i s  much 

l e s s  r e c i p r o c a l *  High s e c r e t i o n  r a t e s ,  how ever, a r e  

fo u n d  i n  p a t i e n t s  w i th  duodenal u lc e r  and low r a t e s  where 

the  a c i d  s e o r e t i o n  i s  ncrinal at* low a s  i n  g a s  t r i o  u lo e r#

3# I t  i s  obvious from  the  d a ta  p r e s e n te d  t h a t  t h e r e

a r e  l a r g e  d a y - to - d a y  v a r i a t i o n s  i n  the e x c r e t i o n  l e v e l s  

i n  th e  same p a t i e n t #  As a  r e s u l t ,  a s o l i t a r y  rea d in g  i s  

w i th o u t  va lue  • D a i ly  r e a d in g s  over a p e r io d  of t im e , 

how ever, w i l l  be a r e a s o n a b le  measure of a  p a r t i c u l a r  

p a t i e n t  fs g a s t r i c  s e c r e t o r y  a c t i v i t y *  I t  i s  the  o p in io n  

of s e v e r a l  a u th o r s  t h a t  th o s e  d a y - to -d a y  v a r i a t i o n s  

i n d i c a t e  the  g a s t r o i n t e s t i n a l  re s p o n se  of the  p a t i e n t  t o  

s t r e s s #

4# The p u rp o se  of th e  i n v e s t i g a t i o n  was to  compare

g a s t r i c  s e o r e t o r y  a c t i v i t y  i n  l a t e  p regnancy  w i th  tSafct
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±n the e a r l y  p u e rp e r iu m  usipg d a i l y  u r i n a r y  p e p s in o g e n  

e x c r e t i o n  e s t im a t io n s *  The n e ed  fo r  a c c u r a t e l y  m easured  

24 -hour u r i n e  c o l l e c t i o n s  l i m i t e d  the  s tu d y  to h o s p i t a l  

p a t i e n t s *

5* The method u se d  f o r  e s t im a t i o n  a s  d e s c r ib e d *

6* Mean e x c r e t i o n  r a t e s  were e s t im a te d  i n  4 g ro u p s

of c o n t r o l s  -  n o m a l  m ales a n d  f e n a l e s ,  and m ales a n i  

fem a le s  s u f f e r i n g  from  duodenal u lc e r *

7* U ro pepsinogen  e x c r e t i o n  r a t e s  were e s t im a te d  i n

25 p a t i e n t s  d u r in g  th e  17 days b e fo r e  p a r t u r i t i o n  and 

fo r  a b o u t  16 days a f te rw a rd s *

8* The r e s u l t s  show tba t  d u r in g  t h i s  p e r i o d ,  g a s t r i c

s e c r e t i o n  of p e p s in ,  a s  m easured by the  e x c r e t i o n  of 

u r i n a r y  p e p s in o g en  i s  g r e a t e r  th a n  i n  norm al women a n d ,  

a s  f a r  a s  the l a s t  14 days of p regn an cy  a r e  c o n c e rn e d ,  

o f  the  o rd e r  found  i n  n o n -p re g n a n t  women s u f f e r i n g  from  

duodena l u l c e r *

9* The r a i s e d  e x c r e t i o n  may i n d i c a t e  i n c r e a s e d

a d r e n o c o r t i c a l  a c t i v i t y  du ring  th o se  p e r io d s *
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PART IV .

GASTRIC ACID SECRETION IN DOGS DURING PREGNANCY

AND LACTATION.

A . REVIEW OP THE LITERATURE.

The wellknown e f f e c t  of p regnan cy  on th e  b e h a v io u r  

of p e p t i c  u l c e r  has  s t im u la te d  r e s e a r c h  i n t o  g a s t r i c  a c i d  

s e c r e t i o n  d u r in g  p regnancy  i n  humans and  in  d o g s .  The 

work i n  p re g n a n t  women h as  been  re v ie w ed  i n  P a r t  I I .

Whereas p r e v i o u s ly  i t  was b e l i e v e d  t h a t  g a s t r i c  a c i d  

s e c r e t i o n  i n  p re g n a n t  women was c o n s i s t e n t l y  d e p re s s e d ,  i t  

has been  shown t h a t  th e r e  was no u n ifo rm  p a t t e r n  i n  the  

9 p a t i e n t s  s t u d i e d .  In d e e d ,  more p a t i e n t s  showed a r i s e  

th an  a f a l l .  T here  have b een  no s e c r e t o r y  s t u d i e s  p e rfo rm ed  

i n  women d u r in g  l a c t a t i o n .

The f i r s t  d e f i n i t e  d a ta  co n ce rn in g  g a s t r i c  a c i d  

s e c r e t i o n  i n  p re g n a n t  dogs was p u b l is h e d  i n  1954 by McCARTHY 

e t  a l .  They co n c lu d ed  t h a t  p regnancy  had no c o n s i s t e n t  

e f f e c t  i n  e i t h e r  s t im u la t i n g  or i n h i b i t i n g  a c id  s e c r e t i o n .

6 p e r io d s  of p regnancy  i n  5 dogs were compared w i th  the 

g a s t r i c  s e c r e t i o n  in  th e  same anxmals d u r in g  c o n t r o l  p e r io d s  

of s i m i l a r  l e n g t h  when the a n im a ls  were n o t  p r e g n a n t .

D uring th re e  p re g n a n c ie s  the  t o t a l  o u tp u t  of f r e e  HC1 was 

g r e a t e r  th an  d u r in g  the  c o n t r o l  p e r io d  and  i n  the 

re m a in in g  3 i t  was l e s s .
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A most i n t e r e s t i n g  f e a t u r e  r e d i s c o v e r e d  by McCARTHY 

e t  a l  (1 9 5 4 ) ,  was the rem ark ab le  r i s e  i n  the l e v e l  of  

g a s t r i c  a c i d  s e c r e t i o n  d u r in g  l a c t a t i o n .  This was 

n o t e d  i n  b o t h  the  dogs i n  which t h i s  phase  was measured®

F i g .  22® GASTRIC ACID SECRETION DURING PREGNANCY AND

IAGTkTION IN TWO DOGS. AFTER MCCARTHY e t  a l  (1954)

O 615

LACT ATING

PREGNANT NORMALNORMAL

140

« 120

z  100-

60 -

20 -

8 06 04 0 1602 0
-DAYS-.

D 5 9 5

LACTATING

NORMALPREGNANTNORMAL
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ltfh.es e f i n d i n g s  c o n firm ed  the  p re v io u s  o b s e r v a t io n s  of 

HOLIANDEK (1 9 3 0 ) ,  KLEIN (1933) and WiOtfKELSTEIN (1935)#

These o b s e r v e r s  n o te d  h y p e r s e c r e t io n  d u r in g  l a o t a t i o n  and 

t h a t  i t  was f r e q u e n t l y  accom panied by e x te n s io n  of the  

u l c e r a t i v e  p ro c e s s  a ro u n d  th e  g a s t r i c  stom a. KLEIN (1933) 

f u r t h e r  r e p o r t e d  t h a t  i n  one c ase  i n  w hich  a l l  th e  

p u p p ie s  d i e d ,  and th e re  was no p e r io d  of l a c t a t i o n ,  no 

i n c r e a s e  i n  s e c r e t i o n  was observed*

B. PRESENT INVESTIGATION.

The p r e s e n t  i n v e s t i g a t i o n  was perfo rm ed  as a companion 

s tu d y  to  t h a t  i n  humans d e s c r ib e d  In  P a r t  I I *  I n  

p re g n a n t  women, i t  i s  d i f f i c u l t  to  o b ta in  f r e q u e n t  r e a d in g s *  

I n  d o g s ,  on th e  o th e r  hand , u s in g  the methods o u t l i n e d  by 

DRAGSTEDT e t  a l  (1950) d a i l y  c o l l e c t i o n s  of g a s t r i c  j u i c e  

can  r e a d i l y  be o b ta in e d  over a p ro lo n g ed  p e r io d *

1 .  AIM OF INVESTIGATION*

The a im  of t h i s  i n v e s t i g a t i o n  was to  s tu d y  the  a c i d  

s e c r e t i o n  (a )  d u r in g  p reg n an cy , (b) d u r in g  l a c t a t i o n ,

(c) when l a c t a t i o n  i s  s u p p r e s s e d .

2 .  METHOD.

H eidenha in  pouches were p re p a re d  i n  3 d o g s , n y lo n  

p l a s t i c  c an n u la e  b e in g  i n s e r t e d  f o r  the  c o l l e c t i o n  of the  

s e c r e t e d  j u i c e .  The ju ic e  was c o l l e c t e d  d a i l y  i n  ru b b e r



101
b a g s ,  the  a n im a l s  b e in g  f r e e  to  r u n  i n  p e n s .  The 

d i e t  was th e  norm al  mixed k e n n e l  f a r e  t h r o u g h o u t  the  t e s t *  

The d a i l y  o u t p u t  of j u i c e  was c a l c u l a t e d  i n  m i i l e q u i v a l e n t s • 

Dog I*  was found  to  be p r e g n a n t  when the  pouch was made, 

so no p r e - p r e g n a n c y  c o n t r o l  i s  a v a i l a b l e *  I n  Dogs I I  and 

I I I ,  p re  and p o s t - p r e g n a n c y  c o n t r o l  p e r i o d s  a r e  a v a i l a b l e *

I n  Dog I  th e  pups were a l lo w ed  to  su c k le  and were weaned 

a f t e r  28 d a y s .  In  Dogs I I  and I I I ,  the  pups were n o t  

a l lo w e d  to  s u c k l e ,  and l a c t a t i o n  was s u p p r e s s e d  by 

S t i l b o e s t r o l  g iv e n  d a i l y  f o r  12 days i n  th e  f o l l o w i n g  dosage  

(mgm. 10.10*10* 5*5*5* 5*3.5* 1 * 1 . 1 . )

3* RESULTS.

The r e s u l t s  a re  summarised i n  Table  6 and g r a p h i c a l l y  

i l l u s t r a t e d  i n  F igs*  23 ,  24 and 25*

T a b le  6* RESULTS IN DOGS I , I X  and I I I *

PREPARATION

GASTRIC 
ACID SECRETION

Days
Observed

Average daily 
Output mEq.

Pre-pregnancy control — —

DOG Pregnancy 5 9 113
I Lactation 2 8 5 2 4

Post-pregnancy control 33 1-96

Pre-pregnancy control 137 1-44
DOG Pregnancy 63 2-03

n Suppressed lactation 2 8 1.07
Post-pregnancy control 4 0 Ml

Pre-pregnancy control 53 0-92
DOG Pregnancy 6 1 1.26

n Suppressed lactation 2 8 0.81
Post-pregnancy control 19 0.17
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F ig ,  2 5 ,  DklLY ACID OUTPUT IN DOG I
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F la*  2 5 ,  m iL Y  ACID OUTPUT IN DOG I I I .

O - i
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LACTATION

CONTROL PREGNANCY CONTROL
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The d a i l y  r e a d in g s  f o r  each  dog a re  shown i n  the  Appendix#

(a) Prep;nanoy.

I t  w i l l  "be seen  t h a t  in  Dog I  (where no p re -p re g n a n c y  

c o n t r o l  i s  a v a i l a b l e ) ,  the  o u tp u t  of a c id  i s  l e s s  d u r in g  

p reg n an cy  th an  i n  the  p o s t-p re g n a n c y  c o n t r o l  p e r i o d .  I n  

Dogs I I  and  I I I  th e  o u tp u t  d u r in g  p regnancy  i s  g r e a t e r  than  

th e  c o n t r o l  p e r io d s  o b ta in e d  b e fo re  and  a f t e r  p re g n a n c y .

I t  w i l l  be n o t e d  t h a t  i n  Dog I I ,  the r i s e  i n  a c id

s e c r e t i o n  d u r in g  p regnancy  app ea red  a t  an e a r l y  phase and

was s u s t a i n e d  u n t i l  p a r t u r i t i o n .  I n  Dogs I  and I I ,  on th e

o th e r  h a n d , th e  o u tp u t  rem ained  a t  a low l e v e l  th ro u g h o u t  the

g r e a t e r  p a r t  o f  p regnancy  b u t  ro s e  p r o g r e s s i v e l y  d u r in g  
th e  t e r m in a l  10-20 d a y s .
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(b) l a c t a t i o n .

N a tu r a l  l a c t a t i o n  was o b se rv ed  I n  Dog I  f o r  a p e r i o d  

o f  28 d a y s ,  a t  th e  end  of which p e r i o d ,  th e  pups were 

weaned. There i s  an  obvious and c o n s i s t e n t  i n c r e a s e  i n  

o u tp u t  of g a s t r i c  a c i d  s e c r e t i o n  d u r in g  t h i s  p e r i o d ,  th e  

a v e ra g e  o u tp u t  b e in g  a lm o s t  t h r e e  t im es  as  g r e a t  a s  the  

c o n t r o l  p e r i o d .  These f i n d i n g s  c o n f i rm s  the  p r e v io u s  

o b s e r v a t io n s  n o te d  a b o v e .

(g ) S u p p re s s e d  L a c t a t i o n .

I n  Dogs I I  and I I I  where l a c t a t i o n  was s u p p r e s s e d  t h e r e  

was no I n c r e a s e  in  s e c r e t i o n ,  c o n f i rm in g  the  s i n g l e  

p re v io u s  o b s e r v a t io n  of KLEIN (1933) .

4 .  DISCUSSION OF THE RESULTS»

The e f f e c t s  o f  p reg nancy  on g a s t r i c  a c id  s e c r e t i o n  i n  

dogs i n  th e s e  e x p e r im e n ts  c o n f i rm  th o se  of MCCARTHY e t  

a l  (1954) i n  d e m o n s tra t in g  a g a in  t h a t  t h e r e  i s  no c o n s i s t e n t  

d e p r e s s io n  of s e c r e t i o n .  I n  one dog th e  s e c r e t i o n  was 

l e s s ,  and  i n  two i t  was g r e a t e r  th an  the  c o n t r o l  p e r i o d s .  

These f i n d i n g s  a l s o  conform  to  th e  p a t t e r n  of s e c r e t i o n  

i n  p r e g n a n t  women ( P a r t  I I . )  where a r i s e  i n  o u tp u t  was 

n o td d  more o f t e n  th a n  a f a l l .

A l l  o b s e r v e r s  who have m easured  a c id  s e c r e t i o n  d u r in g  

l a o t a t i o n  In  d o g s ,  ha^e  n o te d  a rem a rk ab le  I n c r e a s e  i n  

o u tp u t  HOLLANDER (1 9 3 0 ) ,  KLEIN 11933), WINKELSTEH (1935)
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a nd  MgGARTHY e t  a l  (1954)*  One i s ,  n a t u r a l l y ,  h e s i t a n t  

to  a c c e p t  a c o n c lu s io n  b a s e d  on so  few dogs were i t  n o t  

t h a t  th e  r e s u l t s  f i t  i n  so  w e l l  w i th  the  few p re v io u s  

r e p o r t s  i n  th e  l i t e r a t u r e *  The c a u se  of t h i s  i n c r e a s e  

i s  a m a t t e r  f o r  c o n je c tu r e *

T h e o r e t i c a l l y  i t  m igh t be due to  i n c r e a s e d  a p p e t i t e  

and i n c r e a s e d  i n t a k e  of food* This h a s  n o t  b e en  n o te d  

by  p r e t i o u s  o b s e rv e r s  a n d , in  th e  p r e s e n t  e x p e r im e n t ,  th e  

im p re s s io n  was g a in e d  t h a t  th e  l a c t a t i n g  dog d id  n o t  e a t
|

i n  e x c e s s  o f  th e  two dogs i n  w hich  l a c t a t i o n  was s u p p r e s s e d .  

However, the  fo o d  i n ta k e  was n o t  m easu red , and t h i s  s im p le  

e x p la n a t io n  rem a in s  a p o s s i b i l i t y .

The i n c r e a s e  m igh t be due to  some f a c t o r  c o n c e rn e d  w i t h ,  

or r e s u l t i n g  fro m , th e  l o s s  o f f a t ,  c a lc iu m  and o th e r  

c o n s t i t u e n t s  of m i lk .  Those f a c t o r s  a r e  n o t  a c c u r a t e l y  

known, b u t  th e  main i n f lu e n c e  would appea r  to  b e  h o rm o n a l .  

YOUHG (1947) h a s  s t r e s s e d  t h a t  m ilk  s e c r e t i o n ,  a s  w e l l  a s  

g ro w th  and d ia b e to g e n ic  a c t i v i t y ,  a re  p r o c e s s e s  w hich  

in v o lv e  a r e s t r a i n f o n  th e  o x id a t io n  of m e t a b o l i t e s  w hich  

a re  th u s  made a v a i l a b l e  f o r  o th e r  p u rp o se s  su c h  as 

m ilk  f o r m a t io n .  Tnese phenomena, he c l a i m s ,  a r e  under 

hormona1 c on t r  o l .

The r e c e n t l y  accu m u la ted  knowledge o f  th e  horm onal 

c o n t r o l  o f fem a le  mammary grow th  and f u n c t i o n  has  made i t

i l l
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p o s s i b l e  to  r e p ro d u c e  I n  th e  male g la n d  the  v a r io u s  g ro w th  

and  s e c r e t o r y  p h a s e s .  I n  t h i s  way i t  has  b een  shown 

t h a t  th e  im p o r ta n t  hormones f o r  mammary g ro w th  a r e  

o e s t r o g e n s  a n d  p ro g e s te r o n e  and f o r  s e c r e t i o n  l a c t o g e n i c ,  

g row th  and a d r e n o c o r t i c a l  hormones* The t h y r o i d  hormone 

i n  some s p e c i e s  may a l s o  be  e s s e n t i a l .  The s t i m u l a t i o n  

and m a in ten an ce  of l a c t a t i o n  i s  d ep en d en t  t o  a c o n s i d e r a b le  

e x t e n t  on th e  neu rohum ora l r e f l e x ,  a c t i v a t e d  by s u o k l in g  

and m e d ia te d  v ia  th e  p o s t e r i o r  p i t u i t a r y  g la n d  and  th e  

o x y to c ic  hormone (BENSON and  POLLED (1 9 5 6 ) .

Of th e  hormones in v o lv e d  i n  l a c t a t i o n  o n ly  th e  

a d r e n o c o r t i c a l  hormone i s  known to  s t i m u l a t e  g a s t r i o  

s e c r e t i o n  GRAY e t  a l  (1 9 5 1 ) .  MCCARTHY e t  a l  (1954) f a i l e d  

to  prom ote an  i n c r e a s e  i n  g a s t r i c  s e c r e t i o n  i n  2 dogs by  

g i v in g  l a c to g e n i c  hormone in  d o se s  s u f f i c i e n t  to  s t i m u l a t e  

and  prom ote l a c t a t i o n  i n  p o s t - p a r tu m  human fem a le s*  The 

i n f l u e n c e  of o th e r  p i t u i t a r y  hormones su c h  as  g row th  

hormone and o x y to c ic  hormone has  n o t  been  i n v e s t i g a t e d .

The o r i g i n a l  o b s e r v a t io n s  by  KLEIN (1935) and  th e  

f i n d in g s  i n  Dogs I I  and I I I  i n  th e  p r e s e n t  e x p e r im e n t  

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

th e  i n c r e a s e  i n  a c i d  does n o t  ta k e  p la c e *  I n  K l e i n fs  

c a s e ,  th e  absence  of the  s u c k l in g  s t im u lu s  was th e  o n ly
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•fao to r  s u p p r e s s in g  l a c t a t i o n .  I n  the  p r e s e n t  e x p e r im e n t  

S t i r b o e s t r o l  was a l s o  g iv e n  a s  i n  p r e s e n t - d a y  o b s t e t r i c a l  

p r a c t i c e *

The i n f l u e n c e  of o e s t r o g e n ic  hormones on g a s t r i c  a c i d  

s e c r e t i o n  i s  u n c e r t a i n ,  and may depend on the  s p e c i e s  

s t u d i e d .  OJBA and  WOOD (1950) have d e m o n s tra te d  a lm o s t  

com ple te  i n h i b i t i o n  o f  h i s t a m i n e - s t i m u l a t e d  a c i d  

s e c r e t i o n  i n  a n a e s t h e t i s e d  o a t s .  ATKINSON and IVY 

(1 9 3 8 ) ,  on th e  o th e r  hand , fo u n d  no e f f e c t  on d o g s ,  though  

CULMER, ATiilNSON & IVY (1939) l a t e r  s u g g e s te d  t h a t  th e  

do ses  u se d  were low com pared w i th  th e  amounts of 

o e s t ro g e n s  p rodu ced  d u r in g  p re g n a n c y .  I t  I s  now known, 

ho w ever, t h a t  i n  b o th  dogs and humans, when o e s t ro g e n s  

a re  h ig h  d u r in g  p re g n a n c y ,  v i z .  a p p ro a c h in g  te rm , th e  

a c id  s e c r e t i o n  may be r a i s e d  r a t h e r  th an  d e p re s se d *  The 

p r e s e n t  a u th o r  has  f a i l e d  to  p roduce  c o n s i s t e n t  and  

s i g n i f i c a n t  d e p r e s s io n  of a c id  s e c r e t i o n  by th e  

a d m i n i s t r a t i o n  of l a r g e  d o ses  of S t i l b o e s t r o l  t o  non­

p re g n a n t  fem ale  dogs ( u n p u b l i s h e d ) .  The p a r t  p la y e d  by  

S t i l b o e s t r o l  i n  p r e v e n t in g  th e  l a c t a t i o n a l  r i s e  i n  

s e c r e t i o n  i s ,  t h e r e f o r e ,  u n d e r t a i n ,  and  i t s  e f f e c t  i n  

I n s t a n c e s  where th e  pups were a llo w ed  to  s u c k le  would be  

of g r e a t  i n t e r e s t *

The im p o rtan c e  of the  s u c k l in g  n e u ro -h u m o ra l  r e f l e x  

i n  the  i n i t i a t i o n  and m a in tenance  of l a c t a t i o n  i s  w ellknow n. 

I S  i t  p o s s i b l e  t h a t  the  same r e f l e x  may a l s o  s t i m u l a t e  

g a s t r i c  s e c r e t i o n ?
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C. SUMIvlA.RY OP PART IV .

1 .  The q u a n t i t a t i v e  d a i l y  e s t im a t i o n s  o f  gas  t r i o  s e c r e t i o n  

i n  dogs d u r in g  p reg n an cy  has  been  r e p o r t e d  by  o n ly  one 

group  o f  w orkers  who p e rfo rm ed  t h e i r  s t u d i e s  a t  th e  same 

time a s  the , p r e s e n t  a u t h o r .  By means o f  H e id en h a in  

p o u c h e s ,  g a s t r i c  j u i c e  c an  be t o t a l l y  and a c c u r a t e l y  

c o l l e c t e d  d a i l y  f o r  a v e ry  lo n g  tim e c o v e r in g  a p r e ­

p regnancy  c o n t r o l  p e r i o d ,  p re g n a n c y ,  l a c t a t i o n  and  a  

p o s t - p r e g n a n c y  c o n t r o l  p e r i o d .  The a d v a n ta g e s  i n  t h i s  

method com pared to  human I n t u b a t i o n  m ethods a re  o b v io u s .

2 .  The p r e v io u s  r e p o r t s  on g a s t r i c  s e c r e t i o n  i n  dogs 

d u r in g  p reg n a n cy  and l a c t a t i o n  a r e  rev iew ed *

3 .  The pu rpose  o f  the  p r e s e n t  i n v e s t i g a t i o n  was to  

s tu d y  a c i d  s e c r e t i o n  (a )  d u r in g  p reg n an cy  (b) d u r in g  

l a c t a t i o n  and (o) when l a c t a t i o n  i s  s u p p r e s s e d .

4* H e id en h a in  pouches were made i n  t h r e e  d o g s ,

I n d w e l l in g  n y lo n  p l a s t i c  c a n n u la e  b e in g  u s e d  by  d a i l y  

c o l l e c t i o n s  of s e c r e t e d  j u i c e .

5 .  I n  one dog the  pouch  was made d u r in g  th e  f i r s t  f o u r  

days o f  p re g n a n c y .  I n  th e  o th e r  two dogs p r e -p re g n a n c y  

c o n t r o l s  were o b ta in e d .

6 .  N a tu r a l  l a c t a t i o n  was ob se rv ed  i n  one dog and  

s u p p re s s e d  i n  the  rem a in in g  two by th e  p r e v e n t io n  o f  

s u c k l in g  and th e  a d m i n i s t r a t i o n  o f  S t i l b o e s t r o l .



7* There  was no c o n s i s t e n t  d e p r e s s io n  o f  g a s t r i c  a c i d  

s e c r e t i o n  d u r in g  p re g n a n c y .

8 .  A m arked a n d  s u s t a i n e d  r i s e  i n  th e  o u tp u t  o f  a c i d

was o b se rv ed  i n  one dog where n a t u r a l  l a c t a t i o n  was a l l o w e d .

9 .  When l a c t a t i o n  was s u p p r e s s e d  i n  2 dogs by th e  

p r e v e n t io n  o f  s u c k l in g  and the  a d m i n i s t r a t i o n  of S t i l b o e s t r o l ,  

no r i s e  i n  o u tp u t  o c c u r r e d .

1 0 . The i m p l i c a t i o n s  o f  the  f i n d i n g s  d u r in g  l a c t a t i o n  

and when l a c t a t i o n  i s  s u p p re s s e d  i s  d i s a u s s e d .  I t  i s  

s u g g e s te d  t h a t  th e  s u c k l in g  neuro-hvunoral r e f l e x  w hioh 

i s  im p o r ta n t  i n  i n i t i a t i n g  and m a in ta in in g  l a c t a t i o n  may 

a l s o  s t i m u l a t e  g a s t r i c  s e c r e t i o n .
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part V.

THE EFFECT OF CASTRATION ON THE GASTRIC ACID SECRETION
OF FEMALE DOGS.

A . REVIEW OF THE LITERATURE.

The re m a rk a b le  e f f e c t  o f  the  menopause on th e  

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

much c l i n i c a l  or e x p e r im e n ta l  i n q u i r y .

There a r e  v e ry  few r e p o r t s  on th e  l e v e l  of a c i d  

s e c r e t i o n  I n  the m enopausal s t a t e  i n  human s u b j e c t s *  These 

r e p o r t s  a r e  couched  m ain ly  i n  g e n e ra l  te rm s su c h  as 

" s u b a c id i ty " *  TATJSSIC- (1 9 0 8 ) ,  " h y p o c h lo r h y d r la " ;

WINKLER (1905) and " a c h l y i a " ; FH1EDENWALD (1 9 3 2 ) .  There 

a r e ,  t o  th e  a u t h o r !s know ledge, no d a ta  com paring  th e  

o u tp u t  of g a s t r i c  a c i d  s e c r e t i o n  b e f o r e  and  a f t e r  c a s t r a t i o n  

i n  f e m a le s ,  a l th o u g h  t h i s  o p e r a t io n  i s  f r e q u e n t l y  pe rfo rm ed#

A f a i r l y  e x h a u s t iv e  s e a r c h  of th e  l i t e r a t u r e  h as  

a l s o  f a i l e d  to  r e v e a l  any r e p o r t e d  work on a c i d  s e c r e t i o n  

i n  a n im a ls  b e f o r e  and a f t e r  c a s t r a t i o n .

B . PRESENT INVESTIGATION.

1 .  AIM OF INVESTIGATION.

The p r e s e n t  i n v e s t i g a t i o n  was d e s ig n e d  t o  compare 

£be g a s t r i c  a c i d  o u tp u t  f rom  H e idenha in  pouches i n  fem a le  

dogs b e f o r e ,  and im m e d ia te ly  a f t e r ,  c a s t r a t i o n .
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2 .  METHOD,

H e id en h a in  pouches w i th  n y lo n  p l a s t i c  i n d w e l l i n g  

c a n n u la e  were p r e p a r e d  i n  11 fem ale  m ongrel d o g s .  F ree  

d ra in a g e  o f  th e  pouches was a l lo w e d  f o r  3 weeks f o l lo w in g  

th e  p r e p a r a t i o n  of th e  pouches# T h e r e a f t e r ,  the  j u i c e  

was c o l l e c t e d  i n  r u b b e r  bags  a t t a c h e d  to  th e  c a n n u la e ,  

th e  s ix - h o u r  o u tp u t  of a c i d  b e in g  c a l c u l a t e d  i n  m i l l i -  

e q u i v a l e n t s • A f t e r  a c o n t r o l  p e r io d  v a ry in g  fro m  17 -  28 

d a y s ,  c a s t r a t i o n  was perfo rm ed  i n  seven  of th e  dogs -  

(Nos# 1 -  7) -  th ro u g h  a low er m id l in e  abdom inal i n c i s i o n .

I n  th e  re m a in in g  f o u r  a n im a ls  -  (Nos. 8 -  11) -  a s i m i l a r  

i n c i s i o n  was made, th e  o v a r ie s  b e in g  b ro u g h t  i n t o  the  

wound and th e n  r e t u r n e d  to  th e  abdomen. Dogs 8 - 1 1  

were i n te n d e d  to  s e r v e  as c o n t r o l s  so  t h a t  th e  e f f e c t  of 

the  " s t r e s s "  of o p e ra t io n  and of any p ro b a b le  a d r e n o c o r t i c a l  

s t i m u l a t i o n  of g a s t r i c  s e c r e t i o n  c o u ld  be n o te d  and o f f s e t #  

C o l l e c t i o n s  were r e s t a r t e d  the  day a f t e r  o p e ra t io n # .

The dogs were a l lo w e d  to  ru n  f r e e  i n  pens and r e c e i v e d  

o r d in a r y  k e n n e l  r a t i o n s #

3 , RESULTS.

The r e s u l t s  a re  b a s e d  on th e  a c i d  o u tp u t  f o r  a t  l e a s t  

20 days a f t e r  c a s t r a t i o n ,  and f o r  7 days a f t e r  s im p le  

la p a ro to m y ,  s in c e  the  " s t r e s s "  e f f e c t  would be maximal 

i n  th e  f i r s t  7 days#
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The r e s u l t s  f o r  the two g roups of dogs w ith  

s t a t i s t i c a l  a n a ly s i s  of the  d a ta  a re  shown in  T a b le s  7 and 8 .

T ab le  7 .

CO M PA R ISO N  OF A C ID  SE C R ET IO N  FROM HEIDENHAIN POUCHES  
IN FEM ALE D O G S BEFO R E AND A F T E R  C A ST R A T IO N

DOG

NO:

BEFORE CASTRATION AFTER CASTRATION

t. n. P-Days Mean daily output 
mEq.

Days Mean daily output 
mEq.

I 17 25-9 ± 7 44 20 11-7 ± 8 65 5-1478 35 <0-001
I 28 22 6 ± 9-56 20 12-4 ±10-57 3-4246 46 001-0001
nr 25 10 9 ± 4-61 20 7 5 ± 3-62 2 6217 43 0.02-0.01
EZ 18 6-5 ± 2-52 28 9 7 ± 3-85 3 8264 44 <0-001
3Z 17 4 5 ± 2-57 22 4-0 ± 1-62 0 6032 37 0-6 -  0-5
m 20 31 ± Ml 20 2 3 ±0-57 2-6695 33 002-0.01
3zn 20 3 7 ± 1-35 20 3-5 t  210 0 5727 38 0 7 -0  6

Table  8 .

C O M PA R ISO N  OF ACID SE C R E T IO N  FROM HEIDENHAIN POUCHES 
IN FEM ALE DOGS BEFORE AND A FT E R  LAPAROTOM Y

DOG
BEFORE CASTRATION AFTER CASTRATION

NO: Days
Mean daily output 

mEq.
Days Mean daily output 

mEq.

t. n. P-

VIII 17 4-5 ± 2-57 7 8 6 ± 2-94 3 2 4 4 9 22 O-OI-OOOI

IX 12 5 7  1  I-53 7 6 4  ± 2 1 8 0  7226 17 0 5 - 0 4

X 26 3-3 ± I-55 7 3 5 ±  2 -64 0  2610 31 0 8  - 0 7

XI 19 7-2 ± 2-74 7 12-1 ±  6 81 2 4 9 8 6 2 4 0 0 2 - 0 - Ol
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I n  th e  group o f  sev en  c a s t r a t e d  dogs i t  w i l l  be  

se e n  t h a t  d u r in g  the p e r i o d  of o b s e r v a t io n  a f t e r  c a s t r a t i o n ,  

i n  f o u r  a n im a ls  (Nos. 1 , 2 ,  3 and 6) th e r e  was a s i g n i f i c a n t  

d e p r e s s io n  of a c i d  o u t p u t , i n  two of them (Nos. 1 and  2) 
th e  d e p r e s s io n  b e in g  h ig h ly  s i g n i f i c a n t *  I n  £wo dogs 

(Nos. 5 and 7) th e r e  was no s i g n i f i c a n t  ohange# I n  one 

dog (No. 4 ) ,  how ever, t h e r e  m s a  h i g h ly  s i g n i f i c a n t  i n c r e a s e *  

No e x p la n a t i o n  can  be o f f e r e d  f o r  th e  d i s t i n c t l y  d i f f e r e n t  

b e h a v io u r  o f  s e c r e t i o n  i n  t h i s  a n im a l .

I n  th e  c o n t r o l  g roup of 4 dogs which had undergone 

la p a ro to m y ,  two dogs (Nos. 8 and 11} showed a s i g n i f i c a n t  r i s e  

i n  o u tp u t ,  the  i n c r e a s e  be ing  h i g h ly  s i g n i f i c a n t  i n  No. 8 .

I n  the re m a in in g  two a n im a ls  (Nos. 9 and 10) th e r e  was no 

change*

Though one h e s i t a t e s  t o  draw c o n c lu s io n s  f ro m  th e  

r e s u l t s  i n  t h i s  s m a l l  g roup ,th fc  im p re s s io n  g a in e d  i s  t h a t  

the " s t r e s s 11 of lap a ro to m y  ten d s  t o  i n c r e a s e  a c i d  o u tp u t*  

C a s t r a t i o n ,  which a l s o  in v o lv e s  la p a ro to m y ,  t e n d s  t o  

d im in i s h  a c i d  s e c r e t i o n .  I t  may, th e re fo ® , be  r e a s o n a b l y ,  

th oug h  v e ry  t e n t a t i v e l y ,  su g g e s te d  t h a t  i f  th e  s t im u lu s  to  

a c i d  s e c r e t i o n  provoked  by  lap a ro to m y  cou ld  be removed 

from  the  o a s t r a t e d  g ro u p ,  the  a c i d  d e p re s s in g  e f f e c t  o f  

c a s t r a t i o n  m igh t beoome more e v id e n t*
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4# COMMENT♦

I n  th e  ab sen ce  of o th e r  r e p o r t s  w i th  w hich  to  compare 

th e s e  r e s u l t s ,  and c o g n i s a n t  of t h e i r  r a t h e r  I n c o n c lu s iv e  

n a t u r e ,  l i t t l e  more th a n  b r i e f  comment i s  needed# G a s t r o ­

e n t e r o l o g i s t s  te n d  to  c o r r e l a t e  i n c r e a s e d  u l c e r  a c t i v i t y  

w i th  i n c r e a s e d  a c id  s e c r e t io n *  I f  r e s u l t s  s i m i l a r  to  th o s e  

o b ta in e d  in  the  above e x p e r im e n ts  can  be shown to  o b t a i n  

i n  human s u b j e c t s ,  the  p a r a d o x ic a l  s i t u a t i o n  of u lc e r o g e n ic  

a c t i v i t y  a s s o c i a t e d  w i th  d im in ish e d  a c i d  o u tp u t  w ould , 

in d e e d ,  be an  i n t e r e s t i n g  one* I t  would em phasise  a g a in  

the  o f t e n  f o r g o t t e n  f a c t o r  of m ucosal r e s i s t a n c e #

a p r o f i t a b l e  f i e l d  f o r  r e s e a r c h  i n  t h a t  i t  m igh t be 

p o s s i b l e  to  c o r r e l a t e  a o id  s e c r e t i o n  w i th  th e  p i t u i t a r y  

g o n a d o tro p h in s ,  which i n c r e a s e  r a p i d l y  i n  th e  u r i n e  a f t e r

re p la c e m e n t  th e rap y #  The a u th o r  has  i n v e s t i g a t e d  th e  e f f e c t  

of l a r g e  do ses  o f  d i e t h y l s t i l b o e s t r o l  on g a s t r i c  a o id  

s e c r e t i o n  i n  b o th  c a s t r a t e d  and norm al fem a le  dogs* I n  

n e i t h e r  g roup  was th e r e  any s i g n i f i c a n t  e f f e c t #  I n  th e s e  

i n v e s t i g a t i o n s ,  how ever, the  l e v e l  of u r i n a r y  g o n a d o tro p h in s  

was n o t  m o n ito re d ,  and i t  i s  known, (bdSLLER e t  a l  (1944)), 

t h a t  l a r g e  d o ses  of s t i l b o e s t r o l  may s u p p re s s  c o m p le te ly  

th e  u r i n a r y  o u tp u t  of g o n a d o tro p h in s .

I t  a l s o  seems to  the a u th o r  t h a t  t h i s  sh o u ld  be

c a s t r a t i o n ,  ( bELiJSR e t  a l  ( 1 9 4 4 a nd w i th  o e s t ro g e n s  by 
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0 .  SUMMARY.

1 .  There  h a s  "been s u r p r i s i n g l y  l i t t l e  e n q u i r y ,  e i t h e r  

c l i n i c a l  or e x p e r im e n ta l ,  i n t o  g a s t r i c  a o id  s e c r e t i o n  

d u r in g  the  m enopause.

2 .  The p r e s e n t  i n v e s t i g a t i o n  was d e s ig n e d  to  compare

th e  g a s t r i c  a c i d  o u tp u t  from  H e id en h a in  pouches i n  fem ale

dogs b e f o r e  and im m e d ia te ly  a f t e r  c a s t r a t i o n *

3 .  I n  fo u r  of th e  c a s t r a t e d  dogs th e r e  was s i g n i f i c a n t  

d e p re s s io n  of a c i d  s e c r e t i o n ;  i n  two th e r e  was no 

s i g n i f i c a n t  ch an g e ;  i n  one th e r e  was a h i g h ly  s i g n i f i c a n t  

r i s e .

4 .  I n  th e  fo u r  c o n t r o l  d o g s ,  two showed a s i g n i f i c a n t  

r i s e  i n  th e  o u tp u t  of a c i d ,  w h ile  I n  th e  re m a in in g  two no 

s i g n i f i c a n t  change o c c u r re d .

5 .  I t  i s  s u g g e s te d  t h a t  th e  ten dency  f o r  th e  a c i d  t o  

i n c r e a s e  i n  th e  c o n t r o l  dogs i s  due to  th e  " s t r e s s 11 of 

o p e r a t i o n .  I t  i s  a l s o  su g g e s te d  t h a t  s i n c e  the  o p e r a t io n  

of lap a ro to m y  i s  a l s o  in v o lv e d  i n  the  c a s t r a t e d  g ro u p ,

th e  a c id  d e p r e s s in g  e f f e c t  of c a s t r a t i o n  i s ,  t h e r e b y ,  

l e s s  e v i d e n t .

6 .  The i m p l i c a t i o n s  of th e s e  r e s u l t s  a re  b r i e f l y  

d i s c u s s e d .
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GENERAL SUMMARY*

-  P e p t ic  u l c e r ,  i n  o ommon w i th  s e v e r a l  o th e r  d i s e a s e s ,  

has  n o t a b l e  se x  d i f f e r e n c e s  i n  in c id e n c e  and i n  "behaviour* 

These se x  d i f f e r e n t e s  have b e e n  u se d  i n  a t t e m p t s  t o  

e l u c i d a t e  th e  e t i o l o g y  of p e p t i c  u l c e r  and  t o  d e te rm in e  

th o s e  f a c t o r s  w hich p r o t e c t  the p a t i e n t ,  a n d  th o s e  w h ich  

prom ote the d i s e a s e *  W hile the  p e r i o d i c i t y  o f  the d i s e a s e  

i n  men i s  too  e l u s i v e  f o r  r e s e a r c h ,  the  b e h a v io u r  o f  the  

d i s e a s e  i n  women d u r in g  m e n s t r u a t io n ,  p re g n a n c y  and  the  

menopause i s  am enable t o  s tu d y  and  i n v e s t i g a t i o n *

The p ro m in e n t  s e x  d i f f e r e n c e s  b o t h  i n  th e  i n c id e n c e  

o f  the  d i s e a s e  and  i t s  c o m p l ic a t io n s  i s  p r e s e n t e d  and  

d i s o u s s e d  w i th  r e f e r e n c e  t o  the  im p o rtan c e  o f  e n v iro n m en t  

a n d  c o n s t i t u t i o n *  The se x  in c id e n c e  o f  p e r f o r a t i o n s  

d u r in g  the  r e c e n t  war y e a r s ,  an d  the s t a b i l i t y  o f  th e  

fem ale  p e r f o r a t i o n  r a t e  d u r in g  th e  y e a r s  1940-1943 a r e  

em phasised  and produoed  a s  e v id e n c e  t h a t  b i o l o g i c a l  

f a o t o r s  i n  th e  fem a le  c o n s t i t u t i o n  p la y  an  im p o r ta n t  r o l e  

i n  p r o t e c t i n g  thorn a g a i n s t  the d i s e a s e *

F u r th e r  e v id e n c e  a n e n t  th o se  b i o l o g i c a l  f a o t o r s  i s  

fo r th c o m in g  from  a  s tu d y  o f  the  n a t u r a l  h i s t o r y  o f  p e p t io  

u l o e r  i n  won&n* The b e h a v io u r  of th e  d i s e a s e  i n  400 

women w i th  r e f e r e n c e  to  m e n s t r u a t io n ,  p re g n a n c y ,  l a c t a t i o n  

an d  tba m enopause, i s  p re s e n te d *  Though the  e f f e c t  

o f  m e n s t r u a t io n  was d i f f i o u l t  t o  a s s e s s  and deemed t o
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be  s l i g h t ,  the b e n e f i c i a l  i n f l u e n c e  o f  p re g n a n c y  and  

th e  ulo e ro g f tn fce ffec ts  of l a c t a t i o n  and  the menopause a r e  

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

r e p o r t e d  im p re s s io n s *

P re v io u s  c l i n i c a l  and  e x p e r im e n ta l  work c o n c e rn in g  

se x  hormones and  p e p t i c  u l c e r  i s  re v ie w e d  a n d  c r i t i c i s e d #  

D e s p i te  s e v e r a l  a t t r a c t i v e  h y p o th e s e s  t h e r e  i s  a s  y e t  no 

s u b s t a n t i a l  p r o o f  of a r e l a t i o n s h i p  be tw een  se x  hormones 

a n d  p e p t i c  u l o e r ,  th oug h  the e x t r a c t s  of p re g n a n c y  u r i n e  

a n d ,  e s p e c i a l l y ,  th e  a n th e \o n e  g roup  of s u b s t a n c e s ,  a r e  

w o rth y  of c o n t in u e d  i n v e s t i g a t i o n .

A t t e n t i o n  i s  drawn to  the  f a i l u r e  of toxaem io 

p r e g n a n c ie s  t o  prom ote r e m is s io n  of u l c e r  symptoms. T his 

phenomenon h as  n o t  p r e v i o u s ly  b een  r e p o r t e d ,  a n d  th e  

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

P re v io u s  i n v e s t i g a t i o n s  have i n d i c a t e d  t h a t  g a s t r i c  

a c i d  s e c r e t i o n  i s  c o n s i s t e n t l y  d e p re s s e d  d u r in g  p regnancy#  

T h is  s u b j e c t  i s  r e i n v e s t i g a t e d  u s in g  " c o n t in u o u s  s u c t io n "  

m sth o d s ,  a n d  an  a t t e m p t  i s  made t o  c o r r e l a t e  the a c i d  

f i n d in g s  w i th  the  h i s t a m i n o l y t i c  power of p lasm a d u r in g  

p regn ancy  i n  9 p a t i e n t s .  The a c i d  o u tp u t was not found  

t o  be c o n s i s t e n t l y  and s i g n i f i c a n t l y  d e p re s s e d  i n  th e  

s m a l l  number i n v e s t i g a t e d ,  b e in g  more o f t e n  unchanged  

or i n c r e a s e d .  There was no c o r r e l a t i o n  w i th  p lasm a 

h is ta m in a s e #
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R a th e r  th an  r e l y  on g a s t r l o  a n a ly s i s  a l o n e ,  a  

f u r t h e r  s tu d y  u s in g  u r i n a r y  p e p s in o g e n  e x c r e t i o n  r a t e s  a s  

an  i n d i c a t i o n  of g a s t r i c  s e c r e t o r y  f u n c t i o n ,  was perfariE&d 

du rin g  l a t e  p reg n a n cy  and th e  e a r l y  p u e rp e r iu m  i n  25 women* 

The r e s u l t s  i n d i c a t e  t h a t  d u r in g  th o se  p e r i o d s  g a s t r i c  

s e o r e t o r y  f u n c t i o n  i s  i n c r e a s e d .

As a  companion s tu d y  to  t h a t  i n  women, the a c i d  

o u tp u t  from  H e id en h a in  pouches i n  f e n a l e  dogs b e f o r e ,  

d u r in g  a n d  a f t e r  p reg n an cy  i n  3 a n im a ls  was o b s e rv e d .

A c id  s e c r e t i o n  was g r e a t e r  i n  2 a n im a ls  d u r in g  p reg n an o y  

th a n  d u r in g  th e  c o n t r o l  p e r i o d s .  A rem a rk a b le  r i s e  i n  

a c i d  o u tp u t  d u r in g  n a t u r a l  l a c t a t i o n  and  th e  a b se n c e  

o f  t h i s  r i s e  i n  s u p p re s s e d  l a c t a t i o n  was o b s e rv e d .  The 

i m p l i c a t i o n s  of th e s e  phenomena i s  d i s c u s s e d .

The l a c k  o f  c l i n i c a l  and  e x p e r im e n ta l  I n v e s t i g a t i o n  

on the  e f f e c t  of c a s t r a t i o n  on g a s t r i c  f u n c t i o n  i s  n o t e d .  

The r e s u l t s  of a n  experim ent m easu ring  th e  o u tp u t  of 

a c i d  from  H e id en h a in  po uches  i n  7 fem ale  dogs b e fo r e  a n d  

a f t e r  c a s t r a t i o n  a r e  r e p o r t e d ,  u s in g  s im ple  la p a ro to m y  

i n  4 dogs a s  c o n t r o l s .  The r e s u l t s ,  though  i n c o n c l u s i v e ,  

s u g g e s t  t h a t  g a s t r i c  a c i d  s e c r e t i o n  ten d s  t o  be d e p re s s e d  

im m e d ia te ly  a f t e r  c a s t r a t i o n .

The one s o l i d  i n c o n t r o v e r t i b le f a c f c  to  w hich  

g a s t r o e n t e r o l o g i s t s  c l i n g  i n  the  f i e l d  of p e p t i o  u l o e r
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- i n v e s t i g a t i o n  and th e r a p y  I s  summed up i n  th e  w ellknow n 

a p h o r is m ,  l,No a o id i  no u l c e r ” ,  and  t r e a tm e n t  "both 

c o n s e r v a t iv e  a n d  r a d i c a l  i s  d e s ig n e d  tow ards  t h i s  end#

So i n g r a i n e d  i s  t h i s  th o u g h t  p ro c e s s  t h a t  i n c r e a s e d  u l c e r  

a c t i v i t y  i s  r e g a rd e d  a s  a lm o s t  synonymous w i th  i n c r e a s e d  

a c i d  s e c r e t i o n  and v ic e  v e r s a .  P re v io u s  r e p o r t s  

I n d i c a t i n g  d e p re s s e d  a c i d  s e c r e t i o n  d u r in g  p reg n a n cy  f e l l  

n a t u r a l l y  i n t o  l i n e .  Prom the  7a c i< I-u lc e r"  p o in t  of 

v iew , the  r e s u l t s  o f th e  i n v e s t i g a t i o n s  h e r e i n  r e p o r t e d  

a r e  d i s t u r b i n g l y  ou t of l i n e  i n  t h a t  th e y  i n d i c a t e  a c i d  

and  p e p s in  s e c r e t i o n  n o t  to be d e p re s s e d  and commonly 

i n c r e a s e d  d u r in g  p regnancy#  F u r th e rm o re ,  i f  the 

r e s u l t s  i n  dogs a r e  r e p e a t e d  i n  humans, i n c r e a s e d  u l c e r  

a o t i v i t y  of the  menopause may be found  t o  be a s s o c i a t e d  

w i th  d e p re s s e d  a c i d  s e c r e t i o n .  Only d u r in g  l a c t a t i o n  i s  

t h e r e  a  s u g g e s t i o n  t h a t  i n c r e a s e d  a c i d  s e c r e t i o n  may be 

a s s o c i a t e d  w i th  i n c r e a s e d  u l c e r  a c t i v i t y .

There a r e  o th e r  f a c t o r s  c o n c e rn e d  w i th  th e  i n t e g r i t y  

of the g a s t ro d u o d e n a l  mucosa and  which p r o t e c t  i t  I n  many 

norm al i n d i v i d u a l s  i n  the  p re s e n c e  of h ig h  l e v e l s  of 

a c i d  -  p r o t e c t i v e  f a c t o r s  e . g . ,  which may be reo o u p e d  

d u r in g  p reg n a n cy  and l o s t ,  c r im p a i r e d ,  a t  th e  menopause# 

These f a c t o r s ,  e#g# , muous b a r r i e r s ,  v a s c u l a r i t y ,  e t c . ,  

ctan be m en tion ed  o n ly  i n  g e n e r a l  term s s i n c e  l i t t l e  i s



known r e g a r d i n g  them.

The g e n e r a l  c o n c lu s io n  o f  t h i s  t h e s i s ,  t h e r e f o r e  

i s  to  s t r e s s  once a g a in  th e  need, f o r  i n v e s t i g a t i o n  i n t o  

th e  p r o t e c t i v e  f a o t o r s .

' j '  J  i -
!T

i» tv  - -  - -  -  * :

t “ t r f  ^  ? ' - ■ v - . ;
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APPENDIX TO PART I I ,

GASTRIC ACID SECRETION AND PLASMA HISTAMINASE 
DURING PREGNANCY.

ESTIMATIONS OF SPONTANEOUS AND HISTAMINE
INDUCED AC ID SECRETION AND PLASMA HISTAMINASE 
IN 9 WOMEN DURING AND AFTER PREGNANCY.
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P a t i e n t  No. i»  (D uodenal U lo e r ) •

Week
Spon taneous H is tam ine  
S e c r e t i o n  S e o r e t i o n  
mgm. HC1. ragm. HC1.

H is ta m in a se

P.U .

PREGNANCY.

1 5 th 81 .10 124 .21 4 .3

1 9 th 5 6 .1 3 257 .0 2 1 1 .5

2 3 rd 47 .32 256 .9 3 1 2 .0

2 6 th 31 .9 3 19 5 .4 5 1 1 .9

30 t h 43*34 235 .4 6 9 .3

3 5 th 59 .0 4 301 .73 1 0 .6

3 9 th 60 .66 2 8 7 .9 6 5 .4

POST-PREGNANCY.

1 8 th 1 3 0 .0 0 3 2 1 .0 0 0

2 5 th 65 .8 5 224 .84 0

3 0 th 70 .32 237 .7 6 0

3 6 th 94 .16 285 .55 0
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P a t ie n t  No* 2*

X

vVaek
Spon taneous 
S e c r e t io n  
mgm* HOI*

H istam ina  
S e c r e t i o n  
mgm* HOI.

H ia ta m in a se

P.U.

PREGNANCY.

1 5 th 5 .4 8 158.4JL 1

3.9th 5 5 .6 5 27 1 .1 8 1 .5

23rd 34 .3 8 352 .58 5 .8

2 7 th 1 3 .1 4 375 .76 6 .2

3 0 th 2 7 .0 4 352 .1 6 7 .0

3 4 th 31.35 360 .60 7 .5

3 8 th 1 05 .7 7 375 .82 9 .0

POST- PREGNANCY.

17 t h 48 .20 21 9 .6 6 0

22nd 35 .4 6 274 .3 9 0

2 5 th 2 6 .3 4 309 .7 3 0

3 0 th 2 5 .4 5 293 .85 0
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P a t ie n t  No* 3 .

Week
Sp on taneo us  h is ta m in e  
S e c r e t i o n  S e o r e t i o n  
mgm* JJ31 • mgm* hC l.

h i s t a m in a s e

P.U.

PREGNANCY.

1 3 th 52 .9 9 221 .81 3.4

1 6 th 21 .07 19 6 .00 5 .0

2 0 th 33*31 205.42 4 .4

2 3 rd 2 3 .3 4 244 .68 6 .0

2 7 th 1 0 .6 8 25 6 .67 7 .1 7

3 1 s t 42 .3 6 26 0 .73 7 .0 7

3 5 th 18 .0 7 1 8 6 .5 4 1 4 .0

3 9 th 2 6 .4 3 1 8 5 .9 6 9 .3

POST-PREGNANCY.

1 8 th 25 .6 2 2 2 0 .77 0

22nd 2 0 .6 3 236 .50 0

2 6 th 2 9 .7 8 276 .08 0

30 t h 3 3 .5 8 268 .27 0

----- - - -- ------  - -
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P a t ie n t  N o. 4 .  (D uodenal U l o e r ) .

Week
Spontaneous 
S e o r e t i o n  
mgm* HOI.

H is tam in e  
S e o r e t i o n  
mgm. HOI.

H is ta m in a s e

P.U.

PREGNANCY*

14 t h 6 8 .5 3 1 90 .79 2 .5

1 8 th 4 2 .4 8 210 .67 2 .8

22nd 42*34 1 4 1 .0 4 2 .3

2 6 th 7 .7 4 2 0 0 .6 0 3 .3

30 t h 6 .5 7 1 1 9 .72 3 .8

3 4 th 1 0 .8 4 152 .86 2 .8

3 6 th 2 .0 4 90 .88 3 .9

3 9 th 3 .6 5 132 .8 6 4 .2

POST- PREGNANCY.

17 t h 2 6 . 86 293 .8 6 0

2 1 s t 31 .0 9 285 .44 0

2 3 rd 2 3 .7 4 3 0 1 .53 0

3 4 th 1 7 .8 6 245 .4 4 0

___ 1



P a t ie n t  No. 5 .

t e a k
Spon taneou s H is ta m in e  
S e o r e t i o n  S e o r e t io n  
mgm. HOI. mgm. HC1.

H is ta m in a se

P.U.

1 6 th 14 .60

PREGNANCY.

103.11 3 .2

1 9 th 9*46 8 9 .3 3 4 .0

23rd 23 .7 2 120 .41 4 .3

2 7 th 1 8 .0 6 15 8 .3 3 9 .0

30 t h 7 .6 6 1 44 .9 3 8 .3

3 4 th 10 .5 1 145 .81 1 1 .3

3 8 th 1 5 .3 2 150 .40 7 .1

1 7 th 7 .6 1

POST-PREGNANCY. 

7 9 .2 9 0

2 0 th 14 .3 1 94.90 0

2 4 th 1 2 .7 8 160 .60 0

2 8 th 46 .7 2 126 .95 0
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P a t ie n t  No* 6 .

Week
S pon taneous 
S e o r e t io n  
mgm* HOI*

h is ta m in e  
S e o re t io n  
mgm* HC1.

H is ta m in a se

P .U .

PREGNANCY*

1 2 th 74*31 476 .4 0 1 .3

1 6 th 102*63 563 .39 2 .5

20 t h 64*07 425.51 3 .7

2 4 th 156*73 518 .58 9 .0

2 8 th 8 3 .2 5 516 .04 7 .8

32n& 7 7 .0 5 505.51 3 .0

3 8 th 96 .34 4 8 3 .7 4 4 .8

POST--PREGNANCY.

20 t h 3 7 .9 3 296 .41 0

2 4 th 46*74 301 .73 0

3 0 th 2 4 .0 7 205 .5 3 0

36 th 65*53 364.16 0
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P a t ie n t  No# 7 .

Week
S pon taneous 
S e o re t io n  
mgm# MCI.

H is tam in e  
S e o re t io n  
mgm, HC1.

h is ta m in a s e

P.TJ.

PREGNANCY.

1 4 th 23#73 \ 7 7 ,5 6 0 ,5

1 8 th 3 9 .9 7 115 ,41 2 .3

22nd 5 4 .2 0 100 ,52 3 .6

2 6 th 4 4 ,7 2 32 7 .60 3 .2

2 9 th 2 3 .5 8 9 5 .81 5 .1

33 rd 33*58 35 4 ,8 3 5 .0

3 6 th 4 0 ,8 4 130 .31 4 .8

POST- PREGNANCY.

1 6 th 1 0 .9 5 3 6 ,9 4 0

20 th 9 .6 4 5 0 .2 6 0

2 4 th 20 .26 6 4 ,4 9 0

2 6 th 0 4 5 .0 7 0

4 4 th 0 0 0

4 6 th 1 3 ,5 1 4 8 ,3 6 0
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P a t i e n t  No# 8 .

Week
S pon taneous 
S e o r e t io n  
mgm. HOI.

H istam in e  
S e o r e t io n  
mgm. HC1.

H is ta m in a se

P.U .

PREGNANCY*

1 7 th 2 .9 9 1 5 .4 7 2 .5

20 th 0*99 7 .4 4 4 .9

2 4 th 2 3 .7 2 8 3 .7 9 7 .2

2 7 th 6 .9 0 5 7 .15 6 .2

3 1 s t 4 .9 6 3 0 .84 6 .6

3 5 th 1 .0 9 1 8 .0 3 4 .0

39 t h 1 8 .0 7 9 6 .9 4 3 .8

POST- PREGNANCY.

1 6 th 0 0 0

2 1 s t 0 0 0

2 4 th 1 .0 4 10 .31 0

30 th 0 0 0
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P a t i e n t  No. 9 .

Week
S pon taneous 
S e o re t io n  
mgm. HC1.

H istam in e  
R esponse 
mgm. HC1.

H is ta m in e •

PREGNANCY.

1 6 tn 1 0 .3 6 1 2 0 .0 8 3 .6

2 0 th 7 .8 5 8 3 .9 2 6.7

2 4 th 1 .6 0 8 5 .6 3 1 5 .7

2 8 th 4 .3 8 12 3 .4 3 1 8 .3

32nd 8 .9 7 126 .6 7 1 4 .6

3 5 th 6 .9 3 8 1 .0 6 8 .9

3 6 th 10 .4 1 111 .63 9 .0

3 9 th 12 .47 1 2 9 .7 4 8 .6

POST- PREGNANCY.

2 0 th 39 .42 156 .4 0 0

2 4 th 36 .50 1 7 1 .5 5 0

30 th 3 6 .13 1 6 4 .7 9 0

3 5 th 3 4 .5 2 160 .56 0

40 th 1 2 .2 2 1 5 6 .3 6 0
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APPENDIX TO BART I I I .

UKOPEPSINOGEN OUTPUT IN

(a) 12 NORMA I* MALES.

(b) 10 MALES WITH DUODENAL ULCER.

(o ) 10 NORMAL FEMALES.

(d ) 10 FEMALES WITH DUODENAL ULCER.

(q ) 25 FEMALES BEFORE AND AFTER DELIVERY.

STATISTICAL COMPARISON OF U ROPE PS IMOGEN OUTPUTS 
BEFORE AND AFTER DELIVERY.
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TIRO PEPS IMOGEN OUTPUT IN 12 NOKMU. MlLKS.

Days 1 2 3 4

P a t i e n t s  No. 

5 6 7 8 9 10 11 12

1 . to • CO 2 .2 7 .5 4 .8 5 .0 4 .6 7 .3 5 .3 7 .0 4 .7 6 .1 2 .9

2 . 2 ,4 2 .9 6 .1 2 .3 2 .1 4 .0 6 .4 5 .2 4 .6 2 .3 4 .6 3 .0

3 . 2 .9 2 .9 8 .2 2 .9 1 .9 2 .1 7 .1 4 .8 4 .8 4 .5 6 .0 4 .6

4 . 2 .9 4 .2 8 .6 7 .8 2 .3 1 .9 4 .8 1 .9 5 .1 4 .6 3 .9 4 .9

5 . 1 1 .8 2 .5 6 .2 6 .0 3 .6 1 .8 3 .9 2 .7 7 .3 3 .1 7 .0 5 .1

6* 2 .5 2 .5 6 .2 8 .0 3 .4 2 .2 5 .0 2 .1 6 .0 3 .0 6 .9 5 .5

7 . 2 .3 4 .3 5 .4 4 .8 2 .9 3 .9 2 .8 2 .0 6 .8 1 .5 5 .8 4 .0

8 # 2 .8 2 .9 5 .5 7 .2 3 .8 4 .6 2 .9 3 .4 7 .2 3 .7 4 .7 4 .6

9 . 2 .2 2 .9 6 .4 7 .1 3 .9 5 .1 3 .1 2 .5 5 .3 2 .4 5 .6 5 .3

10, 5.6 6 .1 3 .7 2 .6 2 .7 2 .8 4 .4 4 .8 5 .5 2 .6 6 .6 5 .8

11, 3 .0 2 .7 6 .0 1 .9 2 .0 2 .8 4 .5 4 .4 5 .4 3 .0 4 .9 6 .0

U ropepainogen  U n its /H o u r#
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URO PEPSINOGEN OUTPUT IN 10 ELE S WITH

D a y s . 1 2

1 . 3 .3 1 1 .1

2 . 3 .1 4 .9

3 . 5 .0 6 .8

4 . 4 .9 6 .8

5 . 4 .8 6 .0

6 . 4 .2 5 .8

7 . 3 . 6 5 .7

8 . 3 .1 6 .9

9 . 2 .2 7 .0

1 0 . 4 .0 6 .8

DUODENA. L ULCER . 

P a t i e n t fs No.

3 4 5 6

7 .1  2 .5  8 .3  7 .0

6 .3  3 .1  5 .5  7 .5

1 1 .4  4 .9  5 .9  6 .5

1 4 .0  4 .7  1 0 .9  7 .4

8 .2  3 .4  7 .2  10 .2

1 0 .8  1 0 .2  4 .7  1 0 .5

6 .4  2 .7  2 .8  1 0 .8

6 .7  3 .6  1 2 .4  9 .8

1 3 .1  7 .4  7 .2  1 1 .1

1 1 .1  1 0 .1  5 .2  1 0 .3

7 8 9

1 2 .1 8 .5 1 3 .2

6 .7 5 .9 1 3 .0

6 .8 1 3 .4 6 .1

9 .9 1 7 .9 6 .7

1 1 .6 1 5 .3 6 .4

2 2 .2 2 4 .8 6 .9

3 8 .8 1 0 .3 5 .8

2 0 .6 1 6 .3 1 1 .6

4 0 .2 8 .4 1 0 .3

36 .1 8 .6 1C .3

10.
8.1

8 .3

8 .4

7 .6

6 .6  

1 6 .5  

1 0 .3

7 .7

21.2

7 .1

U ro p ep sin o g en  U n its /H o u r .
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i£
I

URO PE PS I  NOGEN OUTPUT IN 10 NORMAL FEMALES .

P a t i e n t s  No.

Days* 1 2 3 4 5 6 7 8 9 10

1 . 0 .9 3 .6 6 .0 4 .1 5 .1 7 .0 5 .3 5 .7 2 .9 4*2

2 . 0 .8 5 .0 6 .3 2 .6 4 .7 6 .1 2 .1 6 .8 0 .9 3 .0

3 . 1 .6 4 .1 3 .1 4 .0 5 .0 4 .8 4 .7 7 .3 2 .0 2 .6

4 . 2 .5 4 .3 4 .8 3 .8 3*4 6 .4 4 .5 7 .0 1 .4 2 .7

5 . 0 .9 4 .7 4 .6 4 .3 4 .2 2 .3 3 .9 2 .9 3 .6 2 .9

6 . 3 .1 4 .0 5 .2 2 .9 4 .6 5 .1 4 .0 6 .4 3 .1 3 .4

7 . 3*4 3 .9 5 .7 5 .0 3 .8 5 .6 6 .1 5 .1 1 .0 1 .9

8 . 1 .2 5 .3 2 .9 3 .9 3 .7 5 .8 2 .8 5 .0 1 .2 2 .1

9 . 1 .8 4 .8 3 .8 3 .1 2 .9 3 .7 2 .0 5 .8 1 .4 4 .0

1 0 . 2 .1 2 .4 6 .1 3 .7 4 .0 6 .4 3 .7 7 .3 1 .0 3 .4

11* 2 .9 3 .9 6 .3 3 .6 4 .4 2 .9 2 .9 6 .9 0 .9 4 .1

1 2 . 3 .0 2 .8 4 .7 2 .1 3 .8 3 .5 4 .8 5*7 3 .1 2 .8

U ro p ep sin o g en  U n its /H o u r#



PRO EBPSIMOGEN OUT PUT IM 1 0  FEM.T.BS WTTH

Days 1 2

DUODENAL UIC ER. 

P a t i e n t fs N o.

3 4 5 6 7 8 9 1 0 .

1 . 4 .7 1 1 .3 4 .5 5 .5 1 .0 6 .1 5 .3 3 .9 1 0 .0 2 .8

2 . 9 .0 3 .1 5 .3 9 .8 1 .8 4 .8 3 .9 3 .2 9 .2 2 .9

3 . 1 1 .5 1 1 .5 1 .7 1 0 .4 2 .3 4 .0 7 .1 2 .9 9 .1 3 .4

4 . 3 .5 6 .3 1 .9 6 .7 1 .4 1 0 .0 6 .4 4 .0 8 .7 5 .1

5 . 6 .7 9 .6 0 .8 8 .8 3 .1 4 .5 6 .7 4 .6 1 0 .3 4 .6

6 • 9 .9 5 .8 3 .9 1 1 .9 2 .6 8 .3 6 .5 5 .1 1 1 .0 5 .0

7m 4 .5 7 .4 4 .1 1 0 .6 3 .0 9 .1 9 .0 2 .8 5 .8 2 .8

8 . 3 .9 1 0 .0 3 .2 2Q.1 4 .4 1 1 .6 4 .5 3 .4 4 .9 3 .4

9 . 4 .5 1 3 .7 1 .1 4 .3 2 .9 1 0 .2 3 .7 2 .9 6 .2 6 .4

1 0 . 6 .2 8 .7 3 .4 9 .7 1 .7 5 .9 5 .0 6 .3 6 .5 3 .6

1 1 . 9 .3 9 .8 1 .4 6 .7 1 .8 7 .3 6 .1 5 .4 7 .4 2 .7

1 2 . 9.G 1 0 .0 5 .2 5 .4 6 .2 5 .8 2 .3 5 .1 2 .4

U ropepsinogen  U n its /H o u r .



TIROPBPSINOGKH OUTPUT IM 25  FEltfvIES BEFORE AMD

AFTER DEUVEHY,
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P a t i e n t  No# 1#

Before D elivery A fter D elivery,

Ur opeps • 
Day Units/Hour

Uropeps. 
Day Unit s/Hour

24 . 14 .1 1 . 6 .0

23 . 2 0 .4 2 . 2 .8

22 . 1 2 .0 3 . 3 .9

21 . 32 .3 4 . 1 0 .8

20 . 1 5 .1 5 . 5 .4

19 . 1 2 .0 6 . 7 .6

18 . 1 1 .7 7 . 9 .3

17 • 1 2 .3 8 . 1 0 .9

16 • 9 .8 9 . 9 .8

15 • 9 .6 10 . 6 .4

14 • 9 .6 11 . 5 .7

13 . 1 0 .1 1 2 . 9 .8

12 . 1 0 .5 1 3 . 1 0 .7

11 . 9 .3 1 4 . 6 .1

10 . 1 1 .4 1 5 . 6 .9

9 . 1 0 .3 1 6 . 9 .7

8 . 9 .5 1 7 . 6 .2

7 . 8 .2 1 8 . 6 .3

6 . 8 .5 1 9 . 7 .8

5 • 1 1 .4 20 . 6 .4

4 . 1 2 .3

3 • 
2 .  
1 .

8 .5

1 1 .3
1 1 .4
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P a t i e n t  No. 2 .

B e fo re  B e l iv e r y A f te r D e liv e ry

Day
U ro p ep s. 
U n its /H o u r . Bay

U ro p e p s . 
U n i ts /H o u r .

17# 4 .4 1 . 3 .8

1 6 . 6 .0 2 . 5.6

1 5 . 7 .3 3 . 5 .5

1 4 . 6 .2 4 . 9 .2

1 3 . 5 .0 5 . 3 .8

1 2 . 1 2 .3 6 . 7 .4

1 1 . 6 .4 7 . 7 .3

ID . 7 .4 8 . 4 .9

9 . 8 .9 9 . 4 .0

8 . 9 .7 1 0 . 5 .7

7 . 1 0 .4 11 . 5 £

6 . 1 3 .5 1 2 . 7 .3

5 . 1 1 .8 1 3 . 7 .7

4 . 1 1 .4 1 4 . 5 .8

3 . 9 .2 1 5 . 5 .6

2 . 9 .5

1 . 1 0 .1
__________
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P a t i e n t  No. 5 .

B e fo re  D e liv e ry A f te r  D e liv e ry

-  CaT..
U ro p ep s. 
U n it s/H our Day

Ur o p e p s .
Unite/Hour .

to to • 1 0 .2 1 . 3 .2

2 1 . 9 .1 2 . 4 .8

2 0 . 6 .3 3. 1 0 .2

1 9 . 7 .3 4 . 8 .0

1 8 . 8 .1 5 . 1 0 .4

1 7 . 6 .4 6 . 9 .8

1 6 . 7 .5 7 . 1 0 .6

1 5 . 1 1 .0 8 . 9 .3

1 4 . 5 .1 9 . 1 3 .6

1 3 . 6 .8 1 0 . 5 .7

1 2 . 8 .6 1 1 . 1 3 .1

1 1 . 9 .3 12 . 1 1 .3

.oi—i 6 .1 13 . 5 .9

9 . 5 .8 14 . 7 .6

8. 6 .5 1 5 . 5 .4

7 . 5 .5 16. 7 .1

6 , 6*7

5 . 7 .3

4 . 1 4 .8

3 . 7 .1

2 . 8 .7

1 . 5 .8
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P a t i e n t  No.  4 .

Befmm D e liv e ry A f te r  D e l iv e r f

TJr o p e p s . Ur o p e p s .
Day U n its /H o u r Day U n its /H o u r .

2 1 . 6 .4 1 . 1 .0

2 0 . 5 .4 2 . 2 .3

1 9 . 5 .3 3 . 2 .5

1 8 . 7 .8 4 . 1 .9

1 7 . 7 .3 5. 3 .6

1 6 . 3 .5 6. 7 .2

1 5 . 4 .0 7 . 3 .5

14 . 3 .6 8 . 6 .8

1 3 . 3 .8 9. 7 .4

1 2 . 4 .5 1 0 . 8 .3

1 1 . 4 .3 1 1 . 3 .3

1 0 . 2 .7 12 . 2 .1

9 . 3 .6 1 3 . 1 .0

8 . 4 .1 14* 0 .8

7 . 1 1 .7 1 5 . 0 .9

6 . 8 .3 1 6 . 0 .8

5 . 4 .1 1 7 . 1 .5

4 . 4 .5 1 8 . 2 .1

3 . 4 .6 19 . 0 .9

2 . 7 .3

1 . 3 .4
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P a t i e n t  N o ,  5 .

B e fo re  D e l iv e ry A f te r D e liv e ry

Day
U ro p e p s . 
U n its /H o u r Day

U ro p e p s• 
U n its /H o u r

2 3 . 8 .2 1 . 2 .9

2 2 . 1 1 .0 2 . 3 .1

2 1 . 7 .3 3. 2 .3

20 . 3 .1 4 . 4 .0

1 9 . 6 .7 5 . 2 .7

1 8 . 6 .6 6 . 3 .9

1 7 . 5 .1 7 . 1 .5

1 6 . 6 .8 8. 1 .7

1 5 . 3 .9 9 . 3 .0

14 . 3 .0 1 0 . 2 .8

1 3 . 4 .0 1 1 . 1 .9

1 2 . 6 .5 1 2 . 1 .4

1 1 . 3 .8 1 3 . 3 .7

1 0 . 3 .9 1 4 . 4 .6

9 . 4 .0 1 5 . 2 .5

8 . 3 .7 1 6 . 2 .9

7 . 5 .1 1 7 . 3 .0

6 . 4 .4 - 1 8 . 4 .0

5 . 7 .2 1 9 . 1 .9

4 . 4 .4 2 0 . 2 .5

3 . 6 .1 2 1 . 2 .6
2 .
1 .

6 .7
7 .0



P a t i e n t  No.  6

B efo re  D e liv e ry A fte r  D e l iv e r^
U ro p e p s• U ro p ep s•

Day U n its /H o u r Day U nits/M our

2 4 . 2 .3 1 . 4 .9

23 . 2 .6 2 .  4 .6

2 2 . 4 .5 3 . 5 .0

2 1 . 1 0 .1 4. 5 .3

2 0 . 8 .3 5 . 5 .4

1 9 . 4 .6 6 . 4 .3

18. 7 .1 7 . 4 .1

1 7 . 6 .0 CO . a « 05

1 6 . 5*6 9. 7 .4

15 . 7 .5 1 0 . 6 .6

1 4 . 4 .7 1 1 . 6 .8

1 3 . 5 .0 1 2 . 6 .6

1 2 . 4 .7 1 3 . 6 .7

1 1 . 4 .8 1 4 . 3 .1

1 0 . 5 .3 1 5 . 5 .3

9 . 6 .7 1 6 . 6 .3

8 .  5 .5 1 7 . 4 .7

7 . 4 .3 1 8 . 4 .8

6 . 4 .8 1 9 . 5 .1

5 .  7 .2

4 .  6 .4

3 .  7 .3

2 .  8 .0

1 .  6 .4  „ . .  , — ----------- --- —  ■ ■■■ —  —»
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P a t ie n t  K o. 7 .

B e fo re  D e liv e ry A f te r D e liv e ry

_Day__
U ro p ep s• 
U n its /H o u r _ _____  Pa  y

U ro p ep s .
U n its /H o u r

20* 5 .1 1 . 3 .0

19 . 4 .8 2 . 4 .6

H 00 • 5 .3 3 . 2 .5

1 7 . 4 .4 4 . 2 .7

1 6 . 3 .7 5. 3 .1

1 5 . 3 .9 6 . 2 .8

1 4 . 4 .0 7 . 4 .6

1 3 . 2 .0 8 . 5 .0

to • 2 .9 9 . 4 .9

1 1 . 3 .1 1 0 . 7 .3

10 . 4 .7 1 1 . 6 .1

9 . 5 .4 12 . 4 .5

8 . 6 .0 .toH

6 .0

7 . 3 .9 1 4 . 2 .9

6 . 4 .7 1 5 . 5 .4

5 . 4 .2 1 6 . 3 .1

4 . 6 .3

3 . 4 .0

2 . 2 .6

1 . 6 .1



150
P a t i e n t  No* 8 .

B e fo re  D e liv e ry A f te r  D e l iv e ry

Day
U ro p ep s. 
U n its /H o u r Day

U ro p e p s . 
U nit s/H our

2 2 , 1 .5 1 . 1 .3

2 1 . 1 .7 2. 1 .2

to o • 1 .3 3 . 1 .9

1 9 . 1 .9 4 . 2 .9

H 00 » 3 .1 5 . 2 .7

1 7 . 2 .0 6 . 1 .6

1 6 . 1 .9 7 . 3 .1

1 5 . 1 .5 8 . 2 .8

.H
i 1 .0 9 . 1 .9

1 3 . 3 .4 1 0 . 1 .6

1 2 . 2 .5 1 1 . 1 .7

1 1 . 2 .1 H to . 1 .0

1 0 . 2 .8 13 . 0 .9

9 . 1 .9 1 4 . 2 .7

8 . 1 .6 1 5 . 2 .3

7 . 2 .3 16 . 1 .1

6 . 1 .7 17 . 1 .6

5 . 1 .5 1 8 . 1 .4

4 . 1 .0

3 . 3 .1

2 . 2 .6

1 . 1 .6
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P a t i e n t  No* 9*

B e fo re  D e liv e ry A f te r D e liv e ry

Day
U ro p ep s.
U n its /H o u r ___________ Pay

U ro p e p s . 
U n it s/H ouj

2 2 . 6 .0 1 . 1 .2

2 1 . 5 .4 2. 6 .4

*oCM 6 .1 3. 3 .1

1 9 . 6 .3 4 . 3 .0

1 8 . 5 .9 5. 2 .9

1 7 . 1 0 .5 6 . 2 .6

1 6 . 8 .3 7. 5 .4

1 5 . 6 .1 8 . 6 .1

1 4 . 6 .9 9 . 5 .8

1 5 . 7 .3 1 0 . 6 .2

1 2 . 4 .6 1 1 . 3 .8

1 1 . 5 .0 12 . 4 .4

1 0 . 6 .2 .toi—i 4 .6

9 . 7 .2 1 4 . 3 .9

8 . 5 .0 1 5 . 4 .0

7 . 3 .6 1 6 . 5 .0

6 . 4 .1 1 7 . 4 .6

5 . 3 .8 18 . 3 .1

4 . 2 .1 1 9 . 6 .5

3 . 6 .0 20 . 5 .4

2 . 3 .5

1 . 3 .6



P a t i e n t  No# 10*

A f te r  D e l iv e r^B efo re  D e liv e ry

U ropeps* 
Day U n its /H o u r

Uropeps# 
Day U n its /H o u r

22 2 .7 1.1

21 2 .5

20 3 .7 3 .6

2 .7 3 .219

1 .218

17

3 .2 1 .916

3 .13 .615

1.814 3 .9

1.61013 3 .5

1112 3 .4

5 .23 .611

13 6 .64 .010

5 .1142 .5

15 5 .03 .6

5 .9164 .4

3 .9173 .4

183 .5

19 6.13 .7

20 5 .01.0

21 3 .31.2

1 .5



P a t i e n t  No. 11»

B efo re  D e liv e ry A f te r D e liv e r  y

Day
U ro p ep s .
U n its /H o u r Day

U ro p ep s• 
U n its /H o u r

2 4 . 7 .9 1 . 8 .6

2 3 . 7 .0 2 . 6 .4

2 2 . 7 .1 3. 6 .3

2 1 . 4 .6 4 . 6 .3

2 0 . 9 .9 5. 4 .2

1 9 . 7 .5 6 . 5 .4

1 8 . 7 .6 7 . 6 .6

17 . 1 0 .5 8 . 4 .6

1 6 . 1 2 .2 9 . 5 .0

1 5 . 6 .3 1 0 . 1*2

1 4 . 8 .5 11 . 4 .3

1 3 . 6 .3 12 . 4 .4

1 2 . 5 .1 1 5 . 5 .4

1 1 . 6 .9 14 . 6 .5

1 0 . 6 .1 1 5 . 6 .2

9 . 6 .5 1 6 . 3 .5

8 . 7 .2 17 . 1 .1

7 . 7 .5 1 8 . 5 .2

6 . 9 .1 1 9 . 5 .1

5 . 2 .1

4 . 2 .6

3 . 4 .4

2 . 5 .0

I* 5 .9 ---;



154

P a t ie n t  H o, 1 2 .

B e fo re  D e liv e ry A f t e r  D e liv e ry

Day
U ro p e p s . 
U n it s /  Hour Day

U ro p ep s.
U n its /H o u r

1 7 . 2 .1 1 . 1 .6

1 6 . 5 .1 2 . 2 .5

1 5 . 4 .0 3 . 4 .4

1 4 . 4 .5 4 . 4 .6

1 5 . 6 .3 5 . 2 .6

1 2 . 1 0 .6 6 .
9

2 .9

1 1 . 9 .3 ‘ 7 . 4 .4

1 0 . 6 .7 8 . 1 .2

9 . 6 .8 9 . 0 .5

8 . 9 .1 1 0 . 1 .9

7 . 1 1 .3 1 1 . 6 .8

6 . 5 .4 1 2 . 1 .6

5 . 5 .9 13 . 1 .5

4 . 9 .6 1 4 . 7 .0

3 . 1 0 .1 1 5 . 7 .1

2 . 5 .3 1 6 . 6 .3

1 . 5 .4 1 7 . 3 .2

1 8 . 5 .7
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P a t ie n t  No* 13*

B efo re  D e liv e ry A f te r  D e liv e ry

Day
U ro p ep s .
U n its /H o u r

tJr opeps • 
Day U nit s/H our

22 • 3 .3 1 . 0 .3

2 1 . 3 .6 2 . 1 .6

2 0 . 4 .2 3. 2 .5

1 9 . 3 .2 4 . 0 .7

1 8 . 2 .5 5. 4 .5

1 7 . 3 .7 6 . 1 .2

1 6 . 3 .6 7 . 3 .8

1 5 . 3 .8 8 . 1 .7

1 4 . 6 .2 9 . 3 .1

1 5 . 5 .0 1 0 . 0 .9

1 2 . 5 .4 1 1 . 2 .9

1 1 . 3 .6 1 2 . 5 .3

1 0 . 3 .7 1 3 . 6 .5

9 . 5 .1 1 4 . 5 .7

8 . 3 .2 15 . 5 .8

7 . 3 .6 16 . 5 .1

6 . 6 .2 1 7 . 2 .8

5 . 3 .4 1 8 . 5 .5

4 . 0 .9 1 9 . 6 .7

3 . 1 .1 2 0 . 6 .3

2 . 1 .2

1 . 1 .4
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P a t i e n t  No. 14#

B e fo re  D e liv e ry A f te r  D e liv e ry

Day
U ro p ep s.
U n its /H o u r ___  . D a y .

U ro p ep s. 
U nit s / i io u r

1 6 . 5 .6 1 . 5 .1

1 5 . 7 .1 2. 5 .0

14:. 7 .2 3. 5 .6

1 3 . 8 .3 4 . 6 .7

12 . 1 4 .6 5 . 6 .3

1 1 . 1 3 .1 6 . 9 .0

i 1 0 .i 9 .0 7 . 8 .2

9 . 8 .5 8 . 6 .7

8 . 1 0 .5 9 . 2 .2

7 . 7 .3 1 0 . 5 .3

6 . 7 .6 1 1 . 7 .4

5 . 7 .5 12 . 7 .5

4 . 1 0 .6 13 . 6 .1

3 . 1 0 .9 1 4 . 8 .1

2 . 1 1 .0

1 . 1 1 .3
-----------  . —mt ■
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P a t i e n t  N o, 1 5 .

B e fo re  D e liv e ry A f te r D e liv e ry

Day
U ro p ep s• 
U n its /B o u r Day

tfr o p ep s . 
U n its /H o u r

2 0 . 6 .3 1 . 4 .6

19 . 6 .6 2 . 4 .5

18 . 7 .6 3 . 3 .1

17 • 8 .5 4 . 4 .9

1 6 . 6 .3 5 . 5 .1

1 5 . 5 .4 6 . 3 .4

1 4 . 8 .7 7 . 3 .6

1 3 . 9 .8 8 . 3 .9

1 2 . 9 .9 9 . 4 .9

1 1 . 1 0 .7 10 . 3 .7

1 0 . 1 1 .3 1 1 . 1 2 .8

9 . 1 0 .4 12. 5 .4

8 . 8 .6 1 3 . 6 .8

7 . 9 .3 1 4 . 7 .3

6 . 1 1 .4 1 5 . 4 .6

5 . 1 1 .7 1 6 . 9 .1

4 . 1 2 .8 1 7 . 7 .6

3 . 1 3 .1

2 . 1 3 .0

1 . 1 2 .4
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P a t i e n t  Mo, 1 6 .

B e fo re  D e liv e ry A f te r  D e liv e r  £

U ro p ep s . U ropeps.
Day U n its /H o u r Day U n its /H o u r

1 7 . 2 .9 1 .  1 .5

1 6 . 1 .6 2 . 1 .0

1 5 . 1 .9 3 . 1 .7

1 4 . 1 .7 4 . 2 .8 .

13 . 2 .8 5 . 3 .5

1 2 . 5 .4 6 . 3 .2

1 1 . /  4 .3 7 .  4 .6
/

1 0 . / 6*7 8. 6 .0

9 .  6 .2 9 . 4 .5

8 .  4 .8 10 . 3 .6

7 .  3 .1 11 . 2 .8

6 . 2 .9 1 2 . 2 .9

5 . 3 .0 1 3 . 3 .1

4 .  5 .4 14 . 4 .6

3 .  2 .1

2* 4 .7

1 .  5 .5



159

P a t ie n t  No, 17 .

B e fo re  D e liv e ry Af te i D e liv e ry

Day
Uropeps • 
U n its /H o u r Day

Ur o p e p s• 
U n its /H o u r

1 9 , 3 .1 1 . 1 .0

1 8 . 2 .5 2 . 3 .4

1 7 , 1 .1 3. 4 .1

1 6 . 1 .6 4 . 4 .0

1 5 . 1 .6 5 . 3 .8

1 4 . 3 .4 6 . 2 .9

1 3 . 3 .2 7 . 3 .0

1 2 . 1 .6 8. 5 .4

1 1 . 4 .7 9 . 3 .2

1 0 . 5 .4 1 0 . 3 .4

9 . 3 .6 1 1 . 4 .1

8 . 3 .0 12. 2 .7

7 . 3 .4 13. 3 .0

6 . 2 .7 1 4 . 2 .8

5& 1 .6 15. 1 .6

4 . 4 .7 1 6 . 5 .7

3 . 2 .9 17 . 5 .0

2 . 3 .0 1 8 . 4 .1

1 . 4 .6
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P a t ie n t  Ho. 1 8 .

B a fc re  D el Jbanar y A f te r  D e liv e ry

Day
U ro p e p s .
U n its /H o u r Day

U ropeps.
U n its /H o u r

19 • 1 3 .8 1 . 1 .7

1 8 . 1 4 .0 2 . 7 .3

1 7 . 6 .4 3 . 9 .1

1 6 . 7 .5 4 . 9 .3

1 5 . 8 .3 5 . 1 4 .2

1 4 . 9 .1 6 . 6 .4

1 3 . 3 .2 7 . 4 .2

12 . 3 .7 8 . 5 .1

1 1 . 6 .5 9 . 4 .3

1 0 . 6 .7 10 . 6 .2

9 . 1 2 .0 1 1 . 9 .1

8 . 6 .5 1 2 . 4 .1

7 . 7 .3 1 3 . 3 .2

6 . 6 .9 1 4 . 3 .8

5 . 7 .0 1 5 . 7 .6

4 . 1 1 .1 •

3 . 9 .3

2 . 7 .2

1 . 6 .5  1
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P a t i e n t  No. 1 9 .

B e fo re  D e liv e ry A f te r  D e liv e ry

Pay
Upopop s • 
U n it s/H our

tJ ro p e p s . 
Day U n it s/H our

21. 4 .2 1 .0

20. 3 .4 0 .7

1 9 . 3 .1 0 .5

•COH

8 .6 1 .2

17 . 4 .1 0 .8

1 6 . 3 .0 0 .9

1 5 . 4 .6 3 .2

1 4 . 1 .6 2 .8

1 3 . 1 .7 0 .9

1 2 . 3 .6 1 .0

1 1 . 2 .3 2 .6

1 0 . 1 .7 2 .3

9 . 3 .6 1 .7

8 . 3 .9 0 .6

7 . 4 .1 0 .4

6 . 1 .4 0 .9

5 . 0 .5 1 .1

4 . 0 .5 1 .4

3 . 0 .6 o • (O

2 . 1 .3

1 . 0 .9
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P a t i e n t  No, 2 0 .

B efore D e liv e ry A f te r D e l iv e ry

Da y_ __
U ro p ep s.
U n its /H o u r Day

tJr opeps • 
U n it s/H our

18* 8 .5 1 .8

1 7 . 8 .5 0 .9

1 6 . 7 .9 1 .3

1 5 . 7 .1 1 .0

1 4 . 8 .2 2 .9

1 3 . 4 .1 3 .1

1 2 . 4 .3 1 .9

1 1 . 2 .3 2 .4

1 0 . 4 .1 1 .9

9 . 2 .0 0 .7

8 . 2 .9 1 .8

7 . 3 .0 1 .6

6 . 1 .7 3 .0

5 . 1 .5 2 .3

4 . 2 .1 1 .3

3 . 1 .6 1 .6

2 . 1 .9 2 .0

1 . 0 .7 '2 .1
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P a t i e n t  No# 21 .

Bef©»e D e liv e ry A f te r
1

D e l iv e ry

Day
U ro p e p s .
U n its /H o u r Day

U ro p e p s . 
U n it s/M our

16# 5 .7 1 . 7 .6

1 5 . 5 .0 2 . 7 .8

14 . 4 .9 3 . 7 .3

1 3 . 5 .2 4 . 7 .9

1 2 . 5 .1 5 . 1 0 .6

1 1 . 4 .7 6 . 6 .2

•oH

4 .2 7. 5 .2

9 . 5 .1 8. 3 .0 6

8 . 4 . 9 9 . 1 0 .6

7 . 4 .3 1 0 . 9 .1

6 . 3 .4 1 1 . 8 .4

5 . 3 .3 12 # 10 .6

4 . 2 .9 .toH

1 0 .2

3 . 2 .1 1 4 . 1 0 .8

2 . 3 .6

1 . 0 .5
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P a t ie n t  N o. 2 2 .

B e fo re  D e l iv e ry A f te r B e liv e r  y

_  _  Bay
U ro p e p s . 
U n its /H o u r Day

U ro p e p s . 
U n its /H o u r

21 . 1 .5 1 . 3 .5

2 0 . 1 .2 2 . 4 .7

1 9 . 0 .5 3 . 3 .8

1 8 . 1 .9 4 . 5 .0

1 7 . 2 .1 5 . 5 .8

1 6 . 1 .5 6. 2 .7

15 . 5 .2 7 . 2 .9

1 4 . 5 .1 8 . 2 .6

1 3 . 3 .3 9 . 5 .7

1 2 . 4 .6 1 0 . 3 .1

1 1 . 4 .3 1 1 . 4 .0

1 0 . 5 .4 1 2 . 2 .8

9 . 3 .9 1 3 . 4 .5

8 . 6 .3 1 4 . 6 .0

7 . 6 .6 1 5 . 6 .1

6 . 4 .1 1 6 . 4 .6

5 . 4 .7 1 7 . 2 .9

4 . 6 .6 1 8 . 4 .2

3. 6 .9 1 9 . 4 .1

2 .

1 .

2 .2

5 .3 . . . . .  ...........................
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P a t ie n t  No. 23 .

B e fo re  D e liv e ry A fte r D e l iv e ry

Pay
U ro p e p s . 
U n it s/Hour . .......s a y

U ro p ep s.
U n its /H o u r

1 9 . 6 .5 1 . 3 .4

1 8 . 5 .9 2 . 9 .7

1 7 . 6 .0 3 . 1 0 .1

1 6 . 6 .3 4. 9 .2

1 5 . 7 .8 5 . 8 .8

1 4 . 9 .1 6. 9 .3

1 3 . 1 2 .8 7 . 1 0 .7

1 2 . 1 4 .2 8 . 1 1 .2

1 1 . 5 .1 9 . 8 .4

10 . 9 .2 1 0 . 6 .1

9 . 1 2 .2 1 1 . 5 .0

8 . 1 2 .3 12. 4 .9

7 . 9 .4 1 3 . 5 .3

6 . 1 3 .1 1 4 . 1 1 .1

5 . 9 .7 1 5 . 1 0 .2

4 . 1 1 .9 1 6 . 9 .7

3. 1 1 .8

2 . 1 0 .5

1 . 9 .7
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P a t i e n t  No. 2 4 .

B efore D e liv e ry A f te r D e liv e ry

Days
U ro p e p s• 
U n it s /H our Days

U ro p e p s . 
U n it  s/H our

1 7 . 8 .5 1 . 6 .0

1 6 . 2 .6 2 . 8 .6

15 . 2 .9 3. 8 .3

1 4 . 8 .3 4. 8 .9

1 3 . 6 .6 5. 9 .2

1 2 . 8 .6 6 . 6 .4

.i—i 
rH 6 .9 7 . 7 .3

10 . 7 .1 8 . 1 3 .4

9 . 7 .4 9 . 7 .3

8 . 7 .5 1 0 . 2 .6

7 . 1 3 .7 11 . 6 .9

6 . 7 .9 1 2 . 6 .7

5 . 8 .0 1 3 . 6 .6

4 . 1 0 .4 1 4 . 7 .5

3 . 1 0 .5 1 5 . 4 .8

2 . 8 .1 1 6 . 1 0 .3

1 . 8 .0



167
P a t i e n t  No. 2 5 .

B efo re  D e liv e ry A f te r D e l iv e ry

Days
U ro p e p s . 
U n its /H o u r Days

U ro p ep s .
U n its /H o u r

20 . 6 .1 1 . 4 .6

1 9 . 5 .7 2 . 4 .6

1 8 . 6 .3 3 . 5 .0

1 7 . 7 .1 4 . 5 .3

1 6 . 7 .4 5 . 6 .2

1 5 . 9 .0 6 . 5 .9

1 4 . 9 .3 7. 4 .7

1 3 . 4 .2 8 . 9 .3

1 2 . 4 .6 9 . 1 0 .1

1 1 . 5 .1 1 0 . 3 .4

1 0 . 5 .0 1 1 . 6 .2

9 . 9 .6 1 2 . 6 .7

8 . 1 1 .1 1 3 . 5 .9

7 . 1 0 .3 14 . 6 .0

6 . 4 .8 1 5 . 8 .2

5 . 7 .3 1 6 . 9 .1

4 . 6 .2

3. 3 .5

2 . 2 .1

1 . 2 .0
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25 WOMEN. BEFORE AND AFTER DELIVERY.

U ro p ap sin o g en  ( u n i t s  p a r  h o u r ) .

B e fo re  D e liv e ry A f te r  D e l iv e ry

P a t i e n t Mean S ta n d a rd  E r ro r  
of Mean

Mean S ta n d a rd  E r ro r  
o f  Mean

1 1 1 .3 2 + 0 .53 7 .4 3 +0.52 X X
2 8 .7 9 -0 .6 5 5 .9 5 -0 .4 0 X X
3 7 .7 2 0 .4 7 8 .5 0 0 .7 6
4 5 .2 5 0 .2 5 3 .0 5 0 .5 7 X X
5 5 .5 7 0 .3 5 2 ,8 1 0 .1 9 X X

6 5 .7 1 0 .3 5 5 .4 5 0 .2 6
7 4 .3 6 0 .2 6 4 .2 8 0 .3 7
8 2 .0 0 0 .1 4 1 .8 7 0 .1 7
9 5 .61 0 .4 0 4 .4 0 0 .3 3 X

10 3 .0 9 0 .1 9 3 .3 5 0 .4 0

11 6 .74 0 .4 9 5 .0 6 0 .4 1 X
12 6 .6 8 0 .6 9 3 .5 4 0 .5 0 X X
13 3 .5 4 0 .3 2 3 .6 4 0 .4 8
14 9 .3 8 0 .6 1 6 .3 7 0 .4 6 X X
15 9 .6 9 0 .5 4 5.61 0 .6 0 X X

16 3 .71 0 .3 9 3 .2 7 0 .3 6
17 3 .0 4 0 .2 8 3.51 0 .2 8
18 8 .0 5 0 .6 7 6 .3 7 0 .8 2
19 2 .8 0 0 .4 2 1 .31 0 .1 9 X X
20 4 .0 2 0 .6 5 1 .8 7 0 .2 4 X X

21 4 .0 6 G . 34 8 .2 4 0 .6 2 X X
22 3 .8 0 0 .4 1 4 .16 0 .2 9
23 8 .8 5 0 .6 7 8 .3 2 0 .6 3
24 7 .82 0 .6 2 7 .5 5 0 .6 0
25 6 .3 4 0 .5 8 6 .3 3 0 .4 8

One *  d e n o te s  s i g n i f i c a n t  d i f f e r e n c e *
Two x f s d en o te  h ig h ly  s i g n i f i c a n t  d i f f e r e n c e .
Thus of th e  25 p a t i e n t s  11 showed positS re d i f f e r e n c e s  
w hich were s i g n i f i c a n t ,  1 showed a s i g n i f i c a n t  
n e g a t iv e  d i f f e r e n c e ,  and 13 showed d i f f e r e n c e s  whi&b 
were n o t s i g n i f i c a n t  •



APPENDIX TO PART IV

GASTRIC ACID SECRETION FROM JUBIDENUMN POUCHES 
IN DOGS DURING PREGNANCY AND LACTATION.

DAIIYREADINGS OF VOLUME, CONCENTRATION IN 
CLINICAL UNITS AND OUTPUT IN MEq.
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GASTRIC ACID SECRETION IN DOGS DURING PREGNANCY 

AND LACTATION.

DOG I .

Day Vol 0 .U . ME cl • ' Day V ol. C ,U. MEq.

NO PRE-PREGNANCY. 28 25 26 0 .6 5
GONTROL • 29 30 12 0 .3 6

30 29 27 0 .7 8
PREGNANCY. 31 25 25 0 .6 2

32 39 27 1 .0 5
1 30 20 0 .60 33 31 29 0 .8 9
2 51 55 1 .2 0 34 30 30 0 .9 0
3 29 15 0«44 35 40 25 1 .0 0
4 45 25 1 .1 3 36 25 37 0 .9 2
5 35 27 0 .9 5 37 23 42 0 .9 6
6 51 20 1 .0 2 38 25 41 1 .0 2
7 33 22 0 .7 3 39 26 62 2 .0 1
8 33 23 0 .7 6 40 27 51 1 .3 7
9 40 30 1 .2 0 41 28 52 1 .4 5

10 45 20 0 .9 0 42 25 50 1 .2 5
11 63 25 1 .5 0 43 20 11 0 .2 2
12 35 20 0 .7 0 44 26 41 1 .0 6
13 26 28 0 .7 3 45 29 40 1 .1 6
14 27 29 0 .7 4 46 31 40 1 .2 4
15 43 30 1 .2 9 47 29 27 0 .7 8
16 40 36 1 .2 0 48 35 52 1 .8 2
17 30 31 0 .9 3 49 30 40 1 .2 0
18 26 25 0 .6 5 50 32 74 2 .3 6
19 40 32 1 .2 8 51 33 85 2 .8 0
20 26 19 0 .4 9 52 34 58 2 .0 0
21 25 15 0 .3 8 53 30 70 2 .1 0
22 30 12 0 .3 6 54 35 45 1 .5 7
23 25 15 0 .3 8 55 34 44 1 .4 9
24 45 20 0 .9 0 56 29 64 1 .8 6
25 30 2 0 .0 6 57 37 69 2 .5 5
26 35 10 0 .3 5 58 42 61 2 .5 6
27 32 12 0 .3 8 59 47 80 3 .7 6



Day V o l. C.TJ. MEq. Day. . V o l. C .U . MEq.

DELIVERY. 

Lac t a t i o n .

PUPS WEA.NED 

P o s t-P re g n a n c y

*

c o n tr  o l

60 34 52 1 .7 7 88 60 90 5 .9 4
61 62 28 1 .7 4 89 50 91 4 .5 5
63 82 56 4 .5 9 90 25 63 1 .5 1
63 74 62 4 .3 9 91 32 ■74 2 .3 7
64 83 70 5 .8 4 92 34 88 2 .9 9
65 50 80 4 .0 0 93 38 90 3 .4 2
66 60 78 4 .6 8 94 26 76 2 .0 3
67 52 89 4 .6 2 ^95 22 45 0 .9 9
68 63 60 3 .7 8 * 96 23 59 1 .3 5
69 50 70 3 .5 0 97 35 30 1 .0 5
70 85 63 5 .3 6 98 25 34 0 .8 5
71 44 79 3 .4 8 99 42 61 2 .5 6
72 95 80 7 .6 0 100 42 55 2 .3 1
73 50 81 4 .0 5 101 48 46 2 .2 0
74 50 81 4 .0 5 102 58 63 3 .6 5
75 66 114 7 .5 2 103 50 49 2 .4 5
76 71 85 6 .0 4 104 50' 45 2 .2 5
77 54 75 4 .0 5 105 77 72 5 .4 5
78 53 76 4 .0 3 106 52 58 3 .0 0
79 64 83 5 .3 1 107 37 35 1 .1 9
80 42 71 2 .9 8 108 40 17 0 .6 8
81 55 69 3 .8 0 109 35 20 0 .7 0
82 75 94 7 .0 5 110 40 18 0 .6 2
83 80 91 7 .2 8 111 40 29 1 .1 6
84 74 76 5 .6 2 112 50 20 1 .0 0
85 60 95 5 .7 0 113 49 20 0 .9 8
86 84 90 7 .5 0 114 20 25 0 .5 0
87 64 101 6 .5 0 115 25 30 0 .7 5

116 30 26 0 .7 8
117 35 28 0 .9 8
118 38 20 0 .7 6
119 36 47 1 .6 9
120 38 25 0 .9 5
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GASTRIC ACID SECRETION IN DOGS DURING PREGNANCY AND
LAC TATI OB.

DOG I I .

_  Day V o l. C.U. MEq. Day V o l. C.U. MEq.

PRE-PREGNANCY CONTROL. PREGNANCY.

1 70 25 1 .7 5 32 60 44 2 .6 4
2 50 33 1 .1 6 33 40 20 0 .8 0
3 50 22 1 .1 0 34 55 22 1 .2 1
4 50 30 1 .5 0 35 50 56 2 .8 0
5 55 32 1 .7 6 36 30 5 0 .1 5
6 35 44 1 .5 4 37 55 4 0 .2 2
7 45 36 1 .6 2 38 54 5 0 .2 7
8 45 40 1 .8 0 39 53 0 0
9 50 40 2 .0 0 40 50 0 0

10 38 40 1 .4 2 41 82 0 0
11 50 43 2.15 42 50 0 0
12 45 45 2 .0 3 43 63 0 0
13 35 44 1 .5 4 44 50 0 0
14 60 28 1 .6 8 45 60 10 0 .6 0
15 45 42 1 .8 9 46 55 0 0
16 50 12 0 .6 0 47 60 0 0
17 50 15 0 .7 5 48 80 28 2 .2 4
18 45 22 1 .0 0 49 50 30 1 .5 0
19 90 10 0 .9 0 50 52 22 1 .1 4
20 60 5 0 .3 0 51 50 17 0 .8 5
21 88 20 1 .7 6 52 54 48 2 .5 9
22 65 10 0 .6 5 53 45 42 1 .8 9
23 85 8 0 .6 8 54 56 45 2 .5 2
24 80 14 1 .1 2 55 58 48 2 .7 8
25 60 16 0 .9 6 56 81 64 5 .1 8
26 56 15 0 .8 4 57 60 54 3 .2 4
27 50 10 0 .5 0 58 58 50 2 .9 0
28 60 22 1 .3 2 59 50 10 0 .5 0
29 55 24 1 .3 2 60 80 46 3 .6 8
30 40 28 1 .1 2 61 50 40 2 .0 0
31 55 22 1 .2 1 62 60 54 3 .2 4
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Day V o l. C.U. MEq. Day Vol O.U • MEq.

63 55 32 1 .6 6 107 50 20 1 .0 0
64 65 52 3 .3 8 108 18 0 0
65 30 21 0 .6 3 109 60 0 0
66 50 45 2 .2 5 110 92 10 0 .9 2
67 55 42 2 .3 1 111 53 5 0 .2 6
68 50 45 2 .2 5 112 78 0 0
69 70 48 3 .3 6 113 58 24 1 .3 8
70 75 50 3 .7 5 114 68 20 1 .3 6
71 70 52 3 . 64 115 69 24 . 1 .6 6
72 40 54 2 .1 6 116 61 5 0 .3 £
73 50 30 1 .5 0 117 74 0 0
74 45 32 1 .4 4 118 91 24 2 .1 8
75 32 30 0 .9 6 119 73 10 0 .7 3
76 50 28 1 .4 0 120 94 12 1 .1 5
77 72 54 3 .8 9 121 80 15 1 .2 0
78 60 40; 2 .40 POST-PREGNANCY COUTH) L.
79 75 48 3 .6 0
80 70 50 3 .5 0 122 70 10 0 .7 0
81 63 52 3 .2 8 123 68 8 0 .5 2
82 50 46 2 .3 0 124 80 5 0 .4 0
83 62 45 2 .7 9 125 73 10 0 .7 3
84 45 45 2 .0 3 126 71 8 0 .5 7
85 55 50 2 .7 5 127 89 20 1 .7 8
86 70 50 3 .5 0 128 71 10 0 .7 1
87 70 48 3 .3 6 129 32 10 0 .3 2  •
88 53 32 1 .7 0 130 30 12 0 .3 6
89 60 54 3 .2 4 131 68 15 1 .0 4
90 50 60 3 .0 0 132 70 28 1 .9 6
91 60 32 1 .9 2 133 60 8 0 .4 8
92 48 50 2 .4 0 134 70 10 0 .7 0
93 47 80 3 .7 6 135 90 7 0 .6 3

136 40 0 0
DELIVERY. 137 79 26 2 .0 5

138 81 34 2 .7 5
S u p p re ssed L a c ta t io n . 139 60 26 1 .5 6

140 72 25 1 .8 0
94 140 44 6 .1 6 141 80 42 3 .3 6
95 70 32 2 .2 4 142 60 40 2 .40
96 60 40 2 .4 0 143 70 5 0 .3 5
97 75 50 3 .7 5 144 85 9 0 .7 7
98 50 20 1 .0 0 145 60 15 0 .9 0
99 58 10 0 .5 8 146 90 33 2 .9 7

100 60 0 0 147 63 25 1 .5 8
101 45 0 0 148 65 10 0 .6 5
102 50 5 0 .2 5 149 85 8 0 .6 8
103 45 8 0 .3 6 150 65 20 1 .3 0
104 48 20 0 .9 6
105 28 5 0 .1 4
106 20 10 0 .2 0



GASTRIC ACID SECRETION IN DOGS DURING PREGNANCY 
AND LACTATION»

DOG I I I *

Day V o l. C.U. MEq. Day V o l. C.U. MEq. I

PRE- PREGNANCY CONTROL. PREGNANCY*

1 30 40 1 .2 0 42 30 12 0 .3 6
2 60 49 2 .9 0 43 28 10 0 .2 8
3 55 48 2 .6 4 44 37 30 1 .2 1
4 50 46 2 .3 0 45 40 20 0 .80
5 40 61 2 .4 4 46 35 20 0 .7 0
6 55 20 1 .0 0 47 26 30 0 .7 8
7 60 20 1 .20 , 48 28 29 0 .8 1
8 63 10 0 .6 3 49 30 22 0 .6 6
9 45 40 1 .7 5 50 31 17 0 .5 3

10 70 6 0 .4 2 51 35 30 1 .0 5
11 53 6 0 .3 2 52 23 16 0 .3 7
12 75 10 0 .7 5 53 27 20 0 .5 4
13 40 10 0 .4 0 54 34 25 0 .8 5
14 35 25 0 .8 5 55 26 20 0 .5 2
15 40 10 0 .4 0 56 30 30 0 .9 0
16 40 10 0 .4 0 57 38 32 1 .2 2
17 45 20 0 .9 0 58 27 25 0 .6 7
18 56 4 0 .2 2 59 29 26 0 .7 5
19 45 18 0 .8 1 60 13 36 0 .4 6
20 47 0 0 61 28 22 0 .6 2
21 25 4 0 .1 0 62 30 30 0 .9 2
22 45 20 0 .9 0 63 25 14 0 .3 5
23 12 10 0 .1 2 64 32 20 0 .6 4
24 50 10 0 .5 0 65 29 26 0 .6 5
25 30 14 0 .4 2 66 30 31 0 .9 1
26 30 40 1 .2 0 67 34 30 1 .0 2
27 20 10 0 .2 0 68 25 20 0 .5 0
28 30 46 1 .3 8 69 28 22 0 .6 2
29 40 22 0 .8 8 70 20 36 0 .7 2
30 35 12 0 .4 2 71 28 20 0 .5 6
31 30 14 0 .4 2 72 35 10 0 .3 5
32 35 4 0 .1 4 73 28 14 0 .3 9
33 30 20 0 .6 0 74 28 20 0 .5 6
34 30 30 0 .9 0 75 24 30 0 .7 2
35 34 20 0 .6 8 76 50 26 1 .3 0
36 35 20 0 .7 0 77 30 26 0 .7 8
37 36 10 0 .3 6 78 50 28 1 .4 0
38 30 10 0 .3 0 79 40 44 1 .7 6
39 37 5 0 .1 8 80 50 40 2 .0 0
40 30 8 0 .2 4 81 35 30 1 .5 0
41 25 10 0 .2 5 82 50 24 1 .2 0

i
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Day V o l. C.U* MEq. Day V o l. C.U. MEq.

83 50 35 1 .7 0 121 30 10 0 .3 0
84 48 25 1 .2 0 122 50 20 1 .0 0
85 40 30 1 .2 0 123 40 5 0 .2 0
86 50 40 2 .2 0 124 50 7 0 .3 5
87 70 46 3 .2 0 125 48 8 0 .3 8
88 50 36 1 .8 0 126 40 18 0 .7 2
89 48 30 1 .4 2 127 65 18 1 .1 7
90 50 30 1 .5 0 128 50 28 1 .4 0
91 65 40 2 .6 0 129 40 34 1 .3 6
92 60 42 2 .5 2 130 43 12 0 .5 2
93 61 50 3 .5 0
94 48 50 2 .4 0 POST-PREGNANCY CONTROL
95 30 56 1 .6 8
96 52 68 3 .5 4 332 45 20 0 .9 0
97 50 65 3 .2 5 133 20 40 0 .8 0
98 30 44 1 .3 4 134 20 8 0 .1 6
99 50 50 2 .5 0 135 18 5 0 .0 9

100 60 68 4 .0 8 136 30 5 0 .1 5
101 48 36 1 .7 3 137 20 0 0
102 30 20 0 .6 0 138 25 0 0
103 35 15 0 .5 3 139 15 0 0

140 25 0 0
DELIVERY. 141 28 0 0

142 40 20 0 .8 0
Suppressed . L a c ta t io n . 143 60 0 0

144 18 0 0
104 62 71 3 .9 5 145 20 0 0
105 24 24 0 .5 8 146 30 0 0
106 40 36 1 .4 4 147 36 10 0 .3 6
107 38 12 0 .4 6 148 15 0 0
108 10 5 0 .0 5 149 39 0 0
109 32 28 0 .9 0 150 35 0 0
110 30 16 0 .4 8
111 8 0 0
112 20 28 0 .5 6
113 20 25 0 .5 0
114 30 26 0 .7 8
115 25 26 0 .6 6
116 35 25 0 .8 7
117 40 10 0 .40
118 60 5 0 .3 0
119 65 26 1 .6 9
120 48 8 0 .3 8
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APPENDIX TO PART V.

EFFECT OF CASTRATION OH GASTRIC ACID SECRETION
OF FEMALE DOGS.

DAILY READINGS OF VOLUME, CONCENTRATION IN CLINICAL 
UNITS AND OUTPUT IN MEq.

(a )  IN 7 DOGS BEFORE AND AFTER CASTRATION*

(*b) IN 4 DOGS BEFORE AND AFTER LAPAROTOMY
(CONTROLS) •
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EFFECT OF CASTRATION OH GASTRIC ACID
SECRETION.

DOG. N o. 1 .

BEFORE CASTRATION AFTER CASTRATION

Day V o l. C.U.
O u tp u t

MEq. Day V o l. C .U .
O u tpu t

MEq.

17 206 108 2 1 .6 5 1 150 135 2 0 .2 5
16 158 115 1 8 .1 7 2 157 126 1 9 .7 8
15 68 136 9 .1 3 3 194 134 2 5 .9 9
14 235 123 2 8 .9 9 4 219 129 2 8 .2 5
13 192 124 24 .05 5 120 140 1 6 .8 0
12 151 120 1 8 .1 2 6 159 132 2 0 .9 9
11 171 131 22 .40 7 114 129 1 4 .7 1
10 257 135 3 4 .6 9 8 68 99 6 .7 3

9 287 134 3 8 .46 9 191 121 2 3 .1 1
8 252 138 3 4 .7 7 10 80 100 8 .0 0
7 200 144 2 8 .8 0 11 95 109 1 0 .3 5
6 255 134 3 3 .9 7 12 45 70 3 .1 5
5 250 123 3 0 .7 5 13 35 110 3 .8 5
4 225 94 2 1 .1 5 14 35 120 4 .2 0
3 192 131 2 5 .1 5 15 43 107 4 .6 0
2 191 121 2 3 .11 16 42 143 6 .0 1
1 200 130 26*20 17 60 100 6 .0 0

18 76 82 6 .2 2
19 51 29 1 .4 6
20 42 74 3 .11
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EFFECT OF CASTRATION OS GASTRIC AG1D SECRETION. 

DOG Ho. 2 .

BEFORE CASTRATION AFTER CASTRATION

Day V o l. C.U .
O utput
MEq. Day V o l. C.U. MEq.

28 120 96 1 1 .5 2 1 250 121 3 0 .2 5
27 170 118 2 0 .2 6 2 225 115 2 5 .8 8
26 137 104 1 4 .2 5 3 220 117 2 5 .7 4
25 202 121 3 4 .4 4 4 140 75 1 0 .5 0
24 162 113 1 8 .3 0 5 286 117 3 8 .4 6
23 195 112 2 1 .8 4 6 163 94 1 5 .3 2
22 295 125 3 6 .87 7 177 90 1 5 .9 3
21 230 108 24*84 8 153 77 1 1 .7 8
20 242 117 2 8 .3 1 9 105 67 7 .0 4
19 84 58 4 .8 7 10 164 108 1 7 .7 1
18 88 94 8 .2 7 11 82 95 7 .7 9
17 120 105 1 2 .6 0 12 136 100 1 3 .6 0
16 159 93 14*79 13 68 61 4 .1 5
15 153 96 1 4 .6 9 14 67 77 5 .1 6
14 166 96 1 5 .9 4 15 60 71 4 .2 6
13 183 106 1 9 .4 0 16 45 33 1 .4 8
12 180 100 1 8 .0 0 17 54 89 4 .8 1
11 195 105 2 0 .4 7 18 58 93 5 .3 9
10 206 91 1 8 .7 4 19 24 47 1 .1 3

9 200 90 1 8 .0 0 20 32 42 1 .3 4
8 230 122 4 0 .2 6
7 248 113 2 8 .0 2
6 267 120 3 2 .0 4
5 267 121 32 .31
4 179 115 2 0 .5 8
3 231 127 2 9 .3 4
2 268 140 3 7 .5 0
1 300 124 3 7 .2 0
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EFFECT OP CASTRATION ON GASTRIC ACID SECRETION %

DOG No, 3 .

BEFORE CASTRATION AFTER CASTRATION

Day V o l. C .U.
O u tp u t
MEq. Day V o l. C .U . MEq.

25 96 126 1 2 .1 0 1 108 125 1 3 .5 0
24 37 118 4 .3 7 2 70 108 7 .5 6
23 49 103 5 .0 5 3 41 95 3 .8 9
22 80 126 1 0 .0 8 4 42 93 3 .9 1
21 49 124 6 .0 8 5 49 96 4 .7 0
20 114 132 1 5 .0 7 6 67 101 6 .7 7
19 63 105 6 .6 2 7 25 80 2 .0 0
18 80 126 1 0 .0 8 8 43 104 4 .4 7
17 91 100 9 .1 0 9 92 106 9 .7 5
16 176 118 2 0 .7 7 10 45 100 4 .5 0
15 142 107 1 5 .1 9 11 143 117 1 6 .7 3
14 164 109 1 5 .6 9 12 68 91 6 .1 9
13 70 93 6 .5 1 13 70 100 7 .0 0
12 104 115 1 1 .9 6 14 84 90 7 .5 6
11 44 70 3 .0 8 15 108 97 1 0 .4 8
10 82 110 9 .0 2 16 109 104 11 .34

9 104 121 1 2 .5 8 17 lOO 99 9 .9 0
8 100 111 1 1 .1 0 18 77 100 7 .70
7 91 100 9 .1 0 19 53 88 4.66
6 91 101 9 .1 9 20 76 92 6.9S
5 160 121 1 9 .3 6
4 159 117 1 8 .5 0
$ 79 108 8 .5 2
2 100 112 1 1 .2 0
1 101 110 1 1 .1 1
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EFFECT OF CASTRATION OH GASTRIC ACID SECRETION*

DOG No. 4 .

BEFORE CASTRATION AFTER CASTRATION

Day V o l. C .U .
O u tp u t
MEq.

_  -  Day. - V o l. C .U .
O u tp u t

MEq.

18 45 80 3 .6 0 1 55 89 7 .9 0
17 84 47 9 .8 3 2 36 95 3 .4 2
16 68 105 7 .1 4 3 38 85 3 .2 3
15 71 100 7 .1 0 4 73 114 8 .3 2
14 82 97 7 .9 5 5 71 105 7 .4 6
13 45 65 2 .9 3 6 83 114 9 .4 6
12 74 90 6 .6 6 7 76 122 9 .2 7
11 92 100: 9 .2 0 8 112 122 1 3 .6 6
10 69 72 4 . 64 9 65 106 6 .8 9

9 62 96 5 .9 5 10 120 120 1 4 .4 0
8 60 63 3 .7 8 11 117 125 1 4 .6 3
7 45 65 2 .9 3 12 79 115 9 .0 9
6 44 61 2 .7 0 23 89 105 9 .3 5
5 78 84 6 .5 5 14 68 96 6 .5 3
4 89 96 8 .5 4 15 127 117 1 4 .8 6
3 101 107 10 .81 16 125 119 1 4 .8 8
2 81 99 8 .0 2 17 110 124 1 3 .6 4
1 55 89 7 .9 0 18 165 120 1 9 .8 0

19 85 104 8 .8 4
20 92 113 1 0 .4 0
21 106 114 1 2 .0 8
22 99 105 1 0 .3 9
23 64 101 6 .4 6
24 63 102 6 .4 3
25 74 108 7 .9 9
26 83 108 8 .9 6
27 65 108 7 .0 2
28 53 103 5 .4 6
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EFFECT OF CASTRATION ON GASTRIC ACID SECRETION.

DOG No. 5 .

BEFORE CASTRATION AFTER CASTRATION

Day V o l. C .U .
O utput
MEq.* Day V o l. C .U . MEq.

17 35 99 3 .4 7 1 53 92 4 .8 8
36 42 113 4 .8 5 2 22 79 1 .7 4
15 66 86 5 .6 8 3 50 88 4 .4 0
14 65 93 6 .0 5 4 47 82 3 .8 5
13 39 97 3 .7 8 5 52 82 4 .2 6
12 50 88 4 .4 0 6 63 102 6 .4 3
11 36 56 2 .0 2 7 50 88 4 .4 0
10 42 94 3 .9 5 8 69 103 7 .1 1

9 36 104 3 .7 4 9 57 92 5 .2 4
8 49 107 4 .9 5 10 74 99 7 .3 3
7 50 82 4 .1 0 11 55 96 5 .2 8
6 33 67 2 .2 1 12 41 91 3 .7 3
6 46 116 5 .3 4 13 38 83 3 .1 5
4 38 67 2 .5 5 14 37 71 2 .6 3
3 42 115 4 .8 3 15 34 84 2 .8 6
2 23 48 1 .1 0 16 37 77 3 .0 0

'  1 122 106 1 2 .9 5 17 53 84 4 .4 5
38 44 71 3 .1 2
19 30 40 1 .2 0
20 85 50 4 .2 5
21 72 31 1 .3 0
22 51 97 4 .4 5
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EFFECT OF CASTRATION ON GASTRIC ACID SECRETION*

DOG Ho. 6*

BEFORE CASTRATION AFTER CASTRATION

Day V o l. C.U.
Output*
MEq* Day V o l. C .U •

O u tp u t
MEq.

20 101 31 3 .1 3 1 82 43 3 .5 3
19 10O 37 3 .7 0 2 45 40 1 .8 0
18 80 41 3 .2 8 3 45 35 1 .5 8
17 80 36 2 .8 8 4 50 35 1 .7 5
16 76 36 2 .7 4 5 53 50 1 .7 5
15 80 34 2 .8 2 6 60 37 2 .2 2
14 75 34 2 ,5 5 7 50 42 2 .1 0
13 85 58 4 .9 3 8 50 41 2 .0 5
12 110 51 5 .6 7 9 55 53 2 .9 2
11 96 31 2 .9 8 10 45 38 1 .7 1
10 100 47 4 .7 0 11 55 45 2 .4 2

9 100 48 4 .8 0 12 55 55 3 .1 3
8 80 28 2 .2 4 13 55 36 1 .9 8
7 50 32 1 .6 0 34 72 34 2 .4 5
6 62 35 2 .1 7 15 77 37 2 .8 5
5 60 31 1 .8 6 16 52 40 2 .0 8
4 65 29 1 .8 9 17 75 51 3 .8 3
3 70 41 2 .8 7 18 63 38 2 .3 9
2 70 45 3 .1 5 19 47 44 2 .0 7
1 72 40 2 .8 8 20 75 52 3 .9 0
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EFFECT OF CASTRATION ON GASTRIC ACID SECRETION. 

DOG N o, 7 .

BEFORE CA.STRft.TION AFTER CASTRATION

Day V o l. C .U .
O u tp u t
MEq. Day . V o l. C.U

O utpu t
. MEq.

20 97 63 6.0:1 1 118 29 3 .4 2
19 96 50 4 .8 0 2 85 22 1 .8 7
18 83 40 3 .3 2 3 75 20 1 .  50
17 95 50 4 .7 5 4 86 59 5 .0 7
16 90 44 3 .9 6 5 120 86 1 0 .3 2
15 120 41 4 .9 2 6 70 32 2 .2 4
14 90 37 3 .3 3 7 70 38 2 .6 6
33 103 40 4.32 8 75 29 2.17
12 100 41 4 .1 0 9 85 12 1 .2 0
11 95 39 3 .7 1 10 92 46 4 .2 3
10 95 26 2 .4 7 11 94 35 3 .2 9

9 80 30 2 .4 0 12 80 26 2 .0 8
8 95 49 7 .6 6 13 105 36 3 .7 8
7 103 35 8 .6 1 14 92 18 1 .6 6
6 80 41 3 .2 8 15 94 29 2 .7 3
5 89 24 2 .1 4 16 130 46 5 .9 8
4 100 26 2 .6 0 17 87 25 2 .6 7
3 124 22 2 .7 3 18 95 38 3 .61
2 78 33 2 .6 7 19 110 60 6 .6 0
1 95 24 2 .2 8 20 98 34 3 .3 2
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EFFECT OF LAPAROTOMY’ OH GASTRIC ACID SECRETION* 

DOG No* 8 .

BEFORE xapArotomy Aft e r  iA parotomy

Day V o l. C .U .
On tpu  t  

MEq. Day V o l. C.U.
O u tp u t

MEq.

17 35 99 3 .4 7 1 84 88 7 .3 9
16 42 113 4 .8 5 2 84 88 7 .3 9
15 66 86 5 .6 8 3 126 108 1 3 .6 1
14 65 93 6 .0 5 4 92 96 8 .8 3
13 39 97 3 .7 8 5 97 91 8 .8 3
12 50 88 4 .4 0 6 70 56 3 .9 2
11 36 56 2 .0 2 7 102 97 9 .8 9
10 42 94 3 .9 5

9 36 104 3 .7 4
8 49 107 4 .9 5
7 50 82 4 .1 0
6 33 67 2 .2 1
5 46 116 5 .3 4
4 38 67 2 .5 5
3 42 115 4 .8 3
2 23 48 1 .1 0
1 122 106 1 2 .9 5
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EFFECT OF LAPAROTOMY OH GASTRIC ACID SECRETION»

DOG- Ho* 9*

BEFORE LAPAROTOMY AFTER LAPAROTOMY

_Dafr_ V o l. C*U.
O utpu t
MEq* Day V o l. C.U. MEq.

12 50 70 3 .5 0 1 66 102 6 .7 3
11 56 74 4 .1 9 2 46 68 3 .1 3
10 75 85 6 .3 8 3 52 92 4 .7 8

9 60 88 5 .2 8 4 61 98 5 .9 8
8 74 90 6*66 5 77 111 8 .5 5
7 83 87 7 .1 2 6 86 111 9 .5 5
6 69 90 6 .1 2 7 60 96 5 .7 5
5 88 100 8 .8 0
4 59 85 5 .0 2
3 69 91 6 .2 8
2 66 63 5 .4 8
1 49 73 3 .5 8

j
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EFFECT OF 1APAROT0MY ON GASTRIC ACID SECRETION.

DOG No. 1 0 .

BEFORE MPARCTOMY AFTER EAPARCTOMY.

Day V o l. C.U.
O u tp u t
MEq. Day V o l. C .U .

O u tp u t 
MSq.

26 24 69 1 .6 6
26 20 44 0 .8 8
24 22 68 1 .5 0
25 20 65 1 .3 0
22 24 50 1 .2 0
21 44 85 3 .7 4
20 34 52 1 .7 7
19 40 80 3 .2 0
18 32 97 3 .1 0
17 28 90 2 .5 2
16 38 111 4 .2 2
15 40 60 2 .4 0
14 47 111 5 .2 2
13 37 110 4 .0 7
12 45 95 4 .2 9
11 43 82 3 .5 2
10 60 120 7 .2 0

9 47 98 4 .6 1
8 53 103 5 .4 6
7 40 100 4 .0 0
6 47 111 5 .2 2
5 38 111 4 .2 2
4 31 80 2 .4 8
3 27 66 1 .7 8
2 29 100 2 .9 0
1 28 100 2 .8 0

1 22 97 2 .7 3
2 25 98 2 .4 5
3 29 87 2 .5 2
4 38 106 4 .0 3
5 19 64 1 .2 2
6 74 124 9 .1 8
7 27 85 2 .3 0



1 8 7 ,

EFFECT OF LAPAROTOMY ON GASTRIC ACID SECRETION*

DOC No. 1 1 .

BEFORE LAPAROTOMY . AFTER LAPAROTOMY

Day V o l. C.U.
O utput
MEq. Day V o l. C.U.

O u tpu t
MEq.

19 84 103 8 .6 5 1 70 123 8 .5 1
18 55 112 6 .1 6 2 73 108 7 .8 8
17 46 100 4 .6 0 3 85 100 8 .5 0
16 60 122 7 .3 2 4 84 103 8 .6 5
15 47 98 4 .61 5 156 131 2 0 .4 4
14 50 100 5 .0 0 6 180 130 2 3 .4 0
13 106 123 1 3 .0 4 7 69 102 7 .0 4
12 70 102 7 .14
11 73 108 7 .8 8
10 61 100 6 .1 0

9 103 121 1 2 .4 6
8 67 100 6 .7 0
7 68 118 8 .0 2
6 85 105 8 .9 3
5 69 107 7 .3 8
4 40 67 2 .6 8
3 50 94 4 .7 5
2 87 123 10*70
1 50 86 4 .3 0

iI


