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Experiments  on eight dogs with a Basow fistula showed that af ter  total or  subtotal 
mucosec tomy of the s tomach regenera t ion  of the mucosa  was observed although, 
however,  the original  functional state was not reached.  The t imes taken for r e s t o r -  
ation of the s t ruc ture  of the mucosa  and the degree of res tora t ion  of acid, pepsinogen, 
and mucoprotein secret ion var ied  in the different animals .  

There  are  a few repor t s  in the l i te ra ture  to the effect that morphological  and functional regenerat ion 
of the gas t r ic  mucosa  can take place after  its removal  f rom the entire surface of the organ; however, the 
data so far  as the degree of res to ra t ion  of gas t r ic  functions is concerned a re  contradic tory .  Moreover ,  
no complete account has yet  been given of the functional cha rac te r i s t i c s  of the regenera t ing gas t r ic  mucosa,  
for  only its ac id - sec re t ing  function has been studied [1, 2]. 

EXPERIMENTAL METHOD 

Experiments were carried out on eight noninbred dogs of both sexes weighing from i0 to 22 kg. A 
Basow fistula was formed in five dogs in the antral  port ion of the stomach.  The initial hourly gas t r ic  se-  
cre t ion in response  to subcutaneous injection of histamine dihydrocktoride in a dose of 0.24 mg/10 kg body 
weight or in response  to intravenous injection of insulin in a dose of two units/10 kg body weight was in- 
vest igated 6 to 8 t imes on the 7th-10th day after  the operation.  A second operation was per formed la te r  
on the animals :  a sparing excision of the t i ssues  of the abdominal wall and the wall of the s tomach around 
the fistula, and through the defect thus formed in the s tomach wall the tunica propr ia  of the mucous m e m -  
brane was removed down to the tunica muscula r i s  mucosae.  Completeness of resec t ion  of the gas t r ic  mu-  
cosa was ver i f ied macroscopica l ly  and morphological ly.  Small a reas  of mucous membrane  were  left in 
six dogs next to the esophagus and pylorus,  while in the other two dogs (Nos. 12 and 111) the whole of the 
mucosa  was removed.  The defect in the s tomach wall was reused to inser t  the fistula tube. The wound 
in the abdominal wall was sutured up to the fistula.  

Investigation of the secret ion began on the 7th-8th day af ter  the operation. The function tes ts  were 
accompanied by histological and his tochemical  investigations.  Biopsy for examination of the regenerat ing 
mucosa  was ca r r i ed  out through the Basow fistula by means of a Wood-Masevich tube (two dogs). P ieces  
of the s tomach wall also were  investigated f rom six animals af ter  death. The t i ssues  were fixed in 12% 
neutral  formal in  or by Shabadash 's  method and stained with hematoxyl in-eosin by Van Gieson 's  method, 
with mucicarmine ,  with Bes t ' s  carmine ,  by the Dominlci-Kedrovski i  and McManus methods, and by the 
PAS react ion.  
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T A B L E  1. 
at  V a r i o u s  T i m e s  a f t e r  Subtotal  Mucosec tomy  (in meq /h )  

Acid  P r o d u c t i o n  by R e g e n e r a t i n g  G a s t r i c  Mucosa  of Dogs 
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T A B L E  2. Ind ices  of G a s t r i c  S e c r e t i o n  in Dogs 2.5 Y e a r s  a f t e r  
Subtotal  Mucosec tomy  

I Indices found for dogs 
Normal .!, investigated 

Index studied IR, femaIeiL , female, T ,  male, 

* ~ III kg ils kg 2r kg 

Hourly volume (in ml/kg 55 {112) 
body weight) 10,2_+0,9 12,5• 100(184) 150 (275) 

Concer~tration of acid (in 
meq/liter) t58-t-3 1 7 2 •  " 128 156 160 

Hourly prod~ction of acid 
(in meq/kgbody weight) 1,56• 1 2,094-0,1 7 , 0  (17,2) 15,6 (28, I) 24 (46) 

Note. Indices for dogs investigated are  given per animal. Expected 
values are given in parentheses.  

E X P E R I M E ' N T A L  R E S U L T S  

Dur ing  the f i r s t  days in r e s p o n s e  to in j ec t ion  wi th  h i s t a m i n e  a s m a l l  quant i ty  of g a s t r i c  ju ice  not  con -  
t a i n ing  f r e e  HC1 was  s e c r e t e d .  F r e e  HC1 did not  a p p e a r  in the s e c r e t i o n  unt i l  the 6 th -8 th  week  a f t e r  the 
o p e r a t i o n .  As Tab l e  1 shows,  the g r e a t e s t  i n c r e a s e  in ac id  p roduc t i on  was  found be tween the 6th and 10th 
weeks  a f t e r  the ope ra t i on .  L a t e r ,  the i n c r e a s e  in  ac id  s e c r e t i o n  took p lace  l e s s  i n t e n s i v e l y ,  and the r a t e  
and degree  of r e c o v e r y  of th i s  func t ion  of the g a s t r i c  m u c o s a  v a r i e d  f r o m  one a n i m a l  to a n o t h e r .  In a l l  the 
dogs r e c o v e r y  of ac id  p roduc t i on  was  i ncomple t e  on accoun t  of a d e c r e a s e  in the vo lume  of g a s t r i c  s e c r e -  

t ion ,  w h e r e a s  the ac id  c o n c e n t r a t i o n  was  a l m o s t  back to i ts  o r i g i n a l  l eve l  by the 7 th-9 th  week  a f t e r  the op-  
e r a t i o n ,  and t h e r e a f t e r  i t  r e m a i n e d  a l i t t l e  below the n o r m a l  l eve l .  

P e p s i n o g e n  a p p e a r e d  in the i n s u l i n - i n d u c e d  g a s t r i c  ju ice  of the dogs in a low c o n c e n t r a t i o n  ( f rom 1 
to 6 m g ~ ,  c o m p a r e d  wi th  the in i t i a l  v a l u e s  of 106-150 rag%) by the 17th-18th  day a f t e r  the ope r a t i on  and 
p o s s i b l y  even  e a r l i e r ,  for  be fore  th i s  t i m e  a v e r y  v i s c o u s  s e c r e t i o n  was  p roduced  in r e s p o n s e  to i n j ec t i on  
of i n su l in ,  which  could not  be f i l t e r e d  so tha t  i t  was  i m p o s s i b l e  to d e t e r m i n e  the peps inogen .  S u b n o r m a l  
(more  often) or  n o r m a l  ( less  often) l e v e l s  of peps inogen  c o n c e n t r a t i o n  w e r e  r e a c h e d  at d i f f e ren t  t i m e s  a f t e r  
the o p e r a t i o n  ( f rom the 6th to the 30th week) ,  and  be c a use  of the d e c r e a s e  in v o l u m e  of the s e c r e t i o n  the 
peps inogen  p roduc t ion  r e m a i n e d  below or  jus t  r e a c he d  the in i t i a l  l eve l .  The t i m e  of a p p e a r a n c e  of g a s t r o -  
m u c o p r o t e i n  could not  be r e l i a b l y  d e t e r m i n e d  be c a use  the high v i s c o s i t y  of the ju ice  p r e ve n t e d  a su f f i c ien t  
quant i ty  of f i l t r a t e  of g a s t r i c  s e c r e t i o n  for  i nve s t i ga t i on  f r o m  be ing  obta ined for  a long t i m e  a f t e r  the op-  
e r a t i o n .  The in i t i a l  v a l u e s  (115-160 rag%) of the g a s t r o m u c o p r o t e i n  c o n c e n t r a t i o n  w e r e  r e a c he d  in twodogs  
by the 10 th-25th  week  a f t e r  the ope ra t ion ,  whi le  in the  r e s t  the v a l u e s  r e m a i n e d  below n o r m a l  th roughout  
the pe r iod  of o b s e r v a t i o n ;  the p roduc t i on  of th is  f r a c t i o n  of the g a s t r i c  ju ice  did  not  r e a c h  i ts  in i t i a l  l eve l ,  
on accoun t  of the d e c r e a s e  in v o l u m e  of the s e c r e t i o n  and in the c o n c e n t r a t i o n  of  m u c o p r o t e i n s ,  in any dog 
of th is  group throughout  the pe r iod  of o b s e r v a t i o n .  

A Basow f i s tu l a  was  f i r s t  f o r m e d  in  t h r e e  dogs 2.5 y e a r s  a f t e r  the ope ra t i on  of subto ta l  m u c o s e c t o m y .  
The in i t i a l  v a l u e s  of the g a s t r i c  s e c r e t o r y  func t ion  w e r e  not  ava i l ab l e  for  these  dogs .  The r e s u l t s  w e r e  
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t h e r e f o r e  c o m p a r e d  with no rma l  values  of gas t r i c  sec re t ion  calcula ted on the bas is  of 84 t e s t s  of ga s t r i c  
sec re t ion  on 15 intact  dogs with a Basow fis tula .  The r e su l t s  of these  t e s t s  a re  shown in Table  2. Clear ly  
2.5 y e a r s  a f t e r  the opera t ion of subtotal  mucosec tomy acid product ion had not ye t  r eached  the expec ted leve l  
mainly  because  of a dec r ea s e  in vo lume of gas t r i c  secre t ion .  With r e g a r d  to the concentra t ion and total  
output of pepsinogen and gas t romucopro te in  in the insulin-induced gas t r i c  juice,  the r e su l t s  obtained were  
s i m i l a r  to those  given for  the f i r s t  five dogs.  

Morphological  invest igat ions showed that r egene ra t ion  of the ga s t r i c  mucosa  a f te r  mucosec tomy be-  
gins in the region at the boundary of the r e s e c t e d  t issue,  subsequently spreading  throughout the r e m a i n d e r  
of the defect  in the mucous m e m b r a n e .  On the 10th-12th day a f te r  the operat ion,  epi thel izat ion of the mu-  
cosa  was observed ,  and on the 30th-35th day the r egene ra t ed  mucosa  was a lmos t  as thick as no rma l  over  
a wide a r e a ,  and it consis ted  of numerous  branching tubular  glands a r r anged  i r r egu l a r l y .  The s e c r e t o r y  
function of the epi thel ium of the glands at  this s tage of r egenera t ion  showed cer ta in  specia l  f ea tu res .  The 
subsequent  s tage of r egene ra t ion  (40th-50th days) was cha r ac t e r i z ed  by the fo rmat ion  of tubular  glands and 
the appea rance  of chief ce l l s .  At l a t e r  per iods  a f t e r  mucosec tomy  (4.5 m o n t h s - l . 5  yea r s )  no significant 
d i f ference  couldbe  found f rom the prev ious  data. 
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