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Ra t s  w e r e  s t a rved  for  48 h, l iga tu res  applied to the ca rd ia  and pylorus  of the s tomach,  and 
2 - m l  s amples  of the gas t r i c  juice to be tes ted,  the pH of which ranged  f r o m  i to 5, were  in- 
jected into the s tomach.  The appearance  of e ros ions ,  u l ce r s ,  and other pathological  mani -  
fes ta t ions  (edema,  h e m o r r h a g e ,  m a c e r a t i o n  of the mucous  membrane)  was observed  a f te r  
18 h. A pa ra l l e l  invest igat ion of the gas t r i c  juice of no rma l  an imals  and pe r sons ,  the gas t r i c  
juice of an imals  and pe r s ons  with gas t r i c  u lce r ,  and solutions of l~ydrochloric acid of the 
cor responding  pH values  enabled the a g g r e s s i v e n e s s  of the t es ted  gas t r i c  juice to be com-  
pa red  and c o r r e l a t e d  with i ts  proteolyt ic  act ivi ty.  

The essen t i a l  ro le  of changes in the ac id - fo rming  and e n z y m e - s e c r e t i n g  functions of the s tomach in 
the e n d - m e c h a n i s m s  of development  of peptic u lce r  is now f i rmly  es tabl ished.  The ro le  of gas t r i c  s e c r e -  
tion in the onset  of expe r imen ta l  atophan gas t r i c  u lce r  has  been convincingly demons t ra ted  by Malkiman 
[2, 3], Grea t  impor tance  is a t tached to the continuous sec re t ion  of hydrochlor ic  acid as a fac tor  causing 
u lcera t ion  of the gas t r i c  mucous  m e m b r a n e  [1]. Evidence to show the ro le  of gas t r i c  enzymes  in th is  p ro -  
c e s s  has  been obtained [4, 16, 17]. However ,  the re  is no p rec i se  information on the c h a r a c t e r  of the 
changes taking place in the composi t ion  of the gas t r i c  enzymes  and leading to u lcera t ion  of the mucous  
m e m b r a n e  of this  organ.  

The gas t r i c  juice of heal thy pe r s ons  and an imals  p o s s e s s e s  two m a x i m a  of proteolyt ic  act ivi ty at 
dif ferent  pH values  [5-12, 14]. Taylor  [12-15] fotmd three  m a x i m a  of proteolyt ic  act ivi ty of the gas t r i c  
juice in peptic u lcer  pat ients ,  cor responding  to the following pH values :  1.5-2.1, 2.5-3.1,  and 3.3-3.9. 
The poss ib i l i ty  i s  not ru led  out that  the r egu l a r  appearance  of a th i rd  m a x i m u m  of proteolyt ic  act ivi ty  may  
have a speci f ic  connection with u lce ra t ion  of the ga s t r i c  mucous  m e m b r a n e .  To invest igate  th is  p rob lem,  
a method was  developed for  de te rmin ing  the a g g r e s s i v e n e s s  of the gas t r i c  juice.  

Male r a t s  of approx imate ly  equal weight in each s e r i e s  of expe r imen t s  we re  used as the t es t  objects  
to study the action of gas t r i c  juice.  The an imals  we re  s t a rved  for  48 h, and under pentobarbi ta l  anes thes ia  
(30 mg/kg,  intraperi toneal ly)  l apa ro tomy was  p e r f o r m e d  and l iga tu res  applied to the pylorus  and card ia  of 
the s tomach.  By means  o f a s y r i n g e ,  2 ml  of the t e s t  gas t r i c  juice was then injected into the r a t ' s  s tomach 
and the abdomen sutured without dra inage.  A fu r the r  l apa ro tomy was p e r f o r m e d  18 h l a te r ,  and the s tom-  
ach was  r emove d  and opened along the g r e a t e r  cu rva tu re .  The mucous m e m b r a n e  was  examined visual ly  
and under  a s t e reoscop ic  mic roscope ,  and i ts  condition was  de t e rmed  with r e f e r e n c e  to the p re sence  of 
edema,  hemor rhage ,  macera t ion ,  e ros ions ,  and u l ce r s ,  noting the i r  number ,  s ize,  depth, and location. 

A para l l e l  s e r i e s  of control  expe r imen t s  was  p e r f o r m e d  in which hydrochlor ic  acid solutions of the 
same  pH va lues  we re  injected into the r a t s '  s tomach,  and in other  expe r imen t s  l iga tures  we re  applied, but 
no solution was  injected into the s tomach.  
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The t ime during which the r a t s  we re  s t a rved  before  the exper iment  (48 h) and the t ime during which 
the gas t r i c  juice was allowed to act on the r a t s '  gas t r i c  mucous  m e m b r a n e  (18 h) we re  de te rmined  expe r i -  
menta l ly  as the opt imal  for  the conditions of this  pa r t i cu la r  invest igation.  

Pa r a l l e l  t e s t s  of the gas t r i c  juice of heal thy an imals  or  pe r sons  and of those affected by gas t r i c  ul -  
c e r ,  vary ing  in pH f r o m  1 to 5, enabled the a g g r e s s i v e n e s s  of the no rma l  and exper imenta l  ga s t r i c  ju ices  
to be compa red  and the ro le  of proteolyt ic  act ivi ty at a given pH value in the development  of u lcera t ion  of 
the gas t r i c  mucous m e m b r a n e  to be studied. 

An essen t i a l  condition to be obse rved  when p repar ing  a s e r i e s  of samples  of the same gas t r i c  juice 
was  that each sample  should contain an equal amount of the or iginal  gas t r i c  juice (1 or 1.5 ml) at different  
pH va lues  ( f rom 1 to 5) and that  its to ta l  volume should be equal (2 ml).  This condition was sa t is f ied by 
using 0.2 M sodium aceta te  buffer  and hydrochlor ic  acid solution of the cor responding  pH value.  

In expe r imen t s  c a r r i e d  out jointly with F e r n a n d e s - C o s t a  using this method, the a g g r e s s i v e n e s s  of 
the gas t r i c  juice of dogs with exper imen ta l  atophan gas t r i c  u lcer  was tes ted.  These expe r imen t s  showed 
that  the u lce ra t ive  power of the gas t r i c  juice of these  dogs was  ve ry  cons iderably  higher  than that  of the 
gas t r i c  juice of no rm a l  dogs. A highly significant fact  was  that  the u lce ra t ive  power of this juice reached  
a m a x i m u m  at pH 4, which is where  the th i rd  m a x i m u m  of proteolyt ic  act ivi ty appeared  in these  dogs, just  
as in pat ients  with gas t r i c  u lce r  [12-15]. 

It can accordingly  be concluded that  the u lce ra t ive  power of the gas t r i c  juice of dogs with atophan 
u lce r  is a ssoc ia ted  with enzymic  changes in the gas t r i c  juice of these  dogs. These r e su l t s  will be de-  
sc r ibed  more  fully in a joint communicat ion.  
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