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The effect of reconstructive jejunogastroplasty after Billroth II resection of the distal two- 
thirds of the stomach on the secretory and motor activity of the stomach was studied in ex- 
periments on dogs. Restoration of the passage of food materials along the duodenum may in 
some cases lead to restoration of hydrochloric acid production lost after the Billroth II gas- 
trectomy. These findings agree with clinical observations on patients with duodenal ulcer 
after treatment by the corresponding operations. It is evident that the renewal of gastric 
secretion took place through activation of the intestinal phase of secretion. 

Uncertainties regarding the degree and even the actual existence of an intestinal phase of gastric se- 
cretion are due chiefly to the fact that existing methods [3, 7-9, 11-13], for several reasons, have proved 
partially or totally unsuitable for the study of this phase of secretion [9]. 

Jejunogastroplasty combined with gastrectomy is a variant of the Billroth I operation, from which it 
differs by the fact that a segment of small intestine is inserted between the gastric and duodenal stumps [2]. 
The term "reconstructive jejunogastroplasty" (RJGP) signifies a repeat operation to include the duodenum 
after a previous Billroth II gastrectomy. It is an effective surgical method of treatment of severe forms of 
certain post-gastrectomy disorders; the dumping syndrome, the afferent loop syndrome, and, in particular, 
nutritional disturbances [6]. 

In the course of observations on patients undergoing RJGP in the Professorial Surgical Department 
the writers found that the production of free HCI was restored in eight of 27 patients treated for duodenal 
ulcer. Before RJGP for many years no free hydrochloric acid could be detected in the gastric contents of 
these patients. It was postulated that the restoration of HCI production is connected with restoration of the 
passage of food through the duodenum and to the resulting activation of the intestinal phase of gastric secre- 
tion [5]. 

The object of the present  investigation was to demonst ra te  experimental ly  the role of the duodenum in 
the formation of the gas t r ic  secre t ion  and to evaluate RJGP as a method of investigating its intestinal phase. 

E X P E R I M E N T A L  M E T H O D  

Isolated gastric pouches of the Pavlov type and Basow fistulas in the upper third of the stomach were 
formed in preliminary experiments on five dogs. Two of the animals, in addition, had duodenal fistulas. 
After the basal values had been obtained for the dogs in the same order as in man, the distal two-thirds of 
the stomach was resected by the Billroth I technique, after which the animals remained under observation 
for 35-150 days; in the three animals which survived RJGP was performed (period of observation 70-470 
days) (Fig. I). Food was given to the animals either by mouth or by injection into the gastric and duodenal 
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TABLE 1. Acid Product ion (in % of background level) a f t e r  Gas t r ec tomy  and RJGP 

Stimulus 

m e a t  milk  

Dog via f istula via fistula 

a f t e r  r e -  
sec t ion  

Nadira .... 

Pal 'ma .... 

K~t ...... 

by mouth 

RJGP 

2O 

ea 

0 

a f t e r  r e -  
RJGP 

sect ion  

0 
0 

Not de te rmined  

by mouth 

a f t e r  r e -  
sect ion RJGP 

20 31 
c a  C a  

0 0 

a f t e r  r e -  
RJGP 

sect ion 

20 50 
c a  c a  

0 0 

Legend: ca) contact acidity, determined in films stained with dimethylamidoazobenzene if the 
volume of juice could not be ascertained. 
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Fig. 1. Gas t r i c  s ec re t ion  in r e sponse  to 
mea t  (continuous line) and milk  (broken 
line): i) be fore  operat ion,  II) a f t e r  r e s e c -  
tion of dis ta l  two- th i rds  of the s tomach,  III) 
a f t e r  RJGP; 1) during 1st  y e a r  a f t e r  ope ra -  

s tumps  through the f i s tu las .  The volume of juice p r o -  
duced in 15 min,  the f ree  acid,  the total  acid (in t i t ra t ion  
units), and the hydrochlor ic  acid product ion (in meq) were  
de termined;  movements  of the s tomach or  i ts  s tump were  
r e c o r d e d  s imul taneously .  More than 500 expe r imen t s  
were  p e r f o r m e d .  

E X P E R I M E N T A L  RESULTS 

AND DISCUSSION 

tion, 2) 1 y e a r  a f t e r  opera t ion.  Absc i ssa ,  
t ime; ordinate ,  volume of juice (in ml).  product ion during the exper iment .  A second inc rease  of 

s ec re t ion  was obse rved  a f t e r  1 y e a r  in this same an imal  
as  the r e su l t  of lengthening of the s e c r e t o r y  cycle .  In a second dog with achyl ia ,  contact  acidi ty appea red  
as  the r e su l t  of RJGP, while the s tate  of achyl ia  p e r s i s t e d  in a third animal .  

Introduction of 100 or  even 200 g raw meat ,  cut into p ieces  so that  i t  ac ted as a mechanica l  s t imulus ,  
into the s tomach  through the f istula did not evoke secre t ion ,  although i t  had a marked  s t imulant  effect  on 
movemen t s  of the ga s t r i c  s tump (Fig. 2). Chemical  s t imul i  (milk, mea t  broth ,  mea t  chyme) effect ively 
s t imula ted  ga s t r i c  s ec re t ion  when injected into the gas t r i c  s tump of the dogs ' Nadira  and Pal 'ma.  Natura l  
ga s t r i c  juice (pH 0.9-1.2) and 5% glucose solution did not evoke sec re t ion .  Feeding was a lways followed by 
a g r e a t e r  s e c r e t o r y  r e sponse  than introduct ion of the same  solids or  liquids through the f i s tu las .  Sham 
feeding (50 g raw m e a t  in pieces  followed by the i r  rapid  r emova l  through the ga s t r i c  fistula) combined with 
introduct ion of subs tances  through the f is tula into the gas t r i c  s tump gave a much g r e a t e r  s e c r e t o r y  effect  
than sham feeding and introduction through the fistula s epa ra t e ly  (Fig. 3). 

The r e su l t s  of these  expe r imen t s  conf i rm the hypothesis  based  on clinical  observa t ions  that  a f t e r  
RJGP the product ion of hydrochlor ic  acid  can be r e s u m e d  through act ivat ion of the intest inal  phase of gas -  
t r i c  sec re t ion .  This t h r e e - s t a g e  invest igat ion (obtaining the basa l  data, r e sec t i on  of the dis ta l  two- th i rds  
of the s tomach .  RJGP,  espec ia l ly  i f  the dogs have g a s t r i c  and duodenal f is tulas  in addition) c r e a t e s  

Resect ion of the dis ta l  two- th i rds  of the s tomach  by 
the Bil l roth II method in al l  the dogs led to a sha rp  d e -  
c r e a s e  or  even to the cessa t ion  of sec re t ion  of juice a f t e r  
eat ing and a f t e r  introduction of food subs tances  through the 
f is tulas  (Table 1; Fig. 1), in a g r e e m e n t  with cl inical  o b -  
se rva t ions  on the e f fec t iveness  of this opera t ion  as  a 
method of producing anacidi ty  in the ga s t r i c  s tump.  In one 
dog RJGP produced an immedia te  inc rease  in g a s t r i c  se -  
c re t ion  on account  of a dec r ea se  in the la tent  per iod of 
s ec re t ion  and an inc rease  in the acidi ty of the juice, the 
durat ion of the s e c r e t o r y  per iod,  and the hydrochlor ic  acid 
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Fig. 2. Movements  of s tomach  and i ts  s tump in r e sponse  to in t ro-  
duction of 100 g (A, B, C) or  200 g (D) raw m e a t  cut into pieces:  
A) background,  B and D) a f t e r  gas t r ec tomy ,  C) a f t e r  RJGP.  Time 
m a r k e r  30 sec .  In e x p e r i m e n t  before  g a s t r e c t o m y  0.748 meq acid 
was s e c r e t e d  in 3 h; a f t e r  g a s t r e c t o m y  and RJGP sec re t ion  was 
absent .  
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Fig. 3. Product ion of hydrochlor ic  
acid by i so la ted  ga s t r i c  pouch per  
expe r imen t  a f t e r  RJGP: 1) s e c r e -  
t ion to sham feeding; 2) to inject ion 
of broth  (a), m e a t  chyme obtained 
f rom another  dog (b), mi lk  (c), or  
sunflower oil (d) into s tomach  
through fistula;  3) s ec re t i on  to sham 
feeding with s imul taneous  in t roduc-  
tion of the same  subs tances  into the 
s tomach.  Ordinate ,  HC1 product ion 
(in meq).  

s a t i s f ac to ry  conditions for  the expe r imen ta l  study and, in par t icu-  
la r ,  the ana lys i s  of the intest inal  phase of ga s t r i c  sec re t ion .  In 
the w r i t e r s  ' opinion such an invest igat ion has  the following ad- 
vantage s: 

1. The opera t ion  preceding RJGP, with the fo rmat ion  of a 
Bi l l roth  II anas tomos i s ,  prevent ing  the pa s sage  of food along the 
duodenum, makes  it  poss ib le  to p e r f o r m  a s e r i e s  of control  ex- 
pe r imen t s ,  for  all  the changes in ga s t r i c  s ec re t i on  a r i s ing  a f t e r  
RJGP mus t  be a sc r i bed  en t i re ly  to r e s t o r a t i o n  of contact  between 
the food m a s s e s  and the duodenum. 

2. The extensive resec t ion ,  insur ing re l iab le  r e m o v a l  of 
the zone producing gas t r in ,  leads to loss  of  the g a s t r i c  phase  of 
sec re t ion  [8]~ Under these  c i r cums t ances  favorable  conditions a r e  
c rea ted  for  the isola ted study of influences f r o m  the intest ine on 
ga s t r i c  secre t ion ,  which a r e  usual ly hidden and masked  by the 
psychic  and gas t r i c  phases .  In the p r e sence  of ga s t r i c  and in tes -  
tinal f is tulas ,  in the expe r imen t s  in which food subs tances  we re  
introduced d i rec t ly  into the organs  a d i r ec t  act ion of the vagus 
nerve  on the gas t r i c  glands during the ac t  of eating can be ru led  
out. There  is  no r i s k  of the regurg i t a t ion  of the in tes t inal  contents 
into the ga s t r i c  s tump because  the mucus  m e m b r a n e  of the p rox i -  
mal  port ions of  the s tomach  is insensi t ive  to chemica l  s t imul i ,  
and the r e su l t s  of the p r e sen t  invest igat ion show that  mechanica l  
s t imulat ion was ineffect ive.  All these conditions a re  natural ly  
dis turbed a f t e r  spa r ing  r e sec t ions  of the s tomach  leaving behind 
the zone producing gas t r in .  

3. The gas t r i c  s tump together  with the inse r t ed  port ion of 
smal l  intest ine consti tute a r e s e r v o i r  for  food m a s s e s  which a l -  
lows the chyme to pass  gradual ly  in por t ions  into the intest ine [2], 

thus enabling i t  to r e m a i n  longer  in contact  with the intest inal  mucus m e m b r a n e  and allowing adequate 
s t imula t ion  of its s ensory  s u r f ace s  a f t e r  na tura l  food subs tances  a r e  eaten.  The pas sage  of food along the 
duodenum r e s t o r e s  to no rm a l  the pancrea t i c  and hepatic  function, which is  s eve re ly  d is turbed a f t e r  the 
Bil lroth ri opera t ion [1], and thus leads to cor responding  i m p r o v e m e n t  in the digest ion and absorp t ion  of 
food subs tances  in the smal l  intest ine,  which a lso  p romotes  the mani fes ta t ion  of the intest inal  phase.  

The r e su l t s  of this invest igat ion show that  the ga s t r i c  s ec re t ion  a r i s ing  a f t e r  eat ing is unquestionably 
the in tes t inal  component .  Con t ra ry  to the observa t ions  of Sirkus [14], mechanica l  s t imula t ion  of the in te s -  
tine by undigested food did not evoke g a s t r i c  s ec re t i on  in the p resen t  expe r imen t s .  Only i ts  chemica l  s t imu-  
li had a s t imulant  effect,  but by con t ra s t  with Razenkov 's  findings [4], ga s t r i c  juice was not among  them.  
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Differences  in the techniques used by dif ferent  inves t iga tors  mus t  be borne  in mind when these d i f ferences  
a re  accounted for .  In the p r e s e n t  expe r imen t s  the conditions were  close to natural ,  for  the subs tances  
t es ted  were  able to move along the duodenum f r o m  its ve ry  beginning, whereas  Sirkus,  in his expe r imen t s ,  
used  an isola ted loop of intest ine while l~zenkov  injected gas t r i c  juice d i rec t ly  into the jejunum, bypass ing  
the duodenum. The s t imulant  effect  of s t imula t ion  of the smal l  intes t ine could conceivably not be mani -  
fes ted under  no rm a l  conditions,  being m a s k e d  by the powerful inhibi tory flow of impulses  f rom the duo-  
denum. In the p r e s en t  expe r imen t s  the ac t  of eating a lso  had a potentiat ing effect  on the intest inal  phase of 
g a s t r i c  sec re t ion  s i m i l a r  to the well-known :potentiating ef fec t  of the vagus nerve  on the act ion of gas t r i c  
gas t r in .  Compar i son  of the r e su l t s  of  expe r imen t s  on the different  dogs showed c l ea r  individual d i f fer -  
ences  as  r e g a r d s  the ro le  of the in tes t inal  phase  in the genera l  balance of ga s t r i c  secre t ion ,  a conclusion 
conf i rmed  by the cl inical  observa t ions  ment ioned above.  Even if  a h is tory  of duodenal u lcer  is p resen t ,  
ga s t r i c  s ec re t i on  is  r e s t o r e d  a f t e r  RJGP in only some of the pat ients  so t rea ted .  

However ,  the w r i t e r s  a r e  aware  that  this expe r imen ta l  model has i ts  d isadvantages .  It  was  impos -  
s ible  to calculate  the re la t ive  contr ibut ion of the in tes t inal  phase to the total  s e c r e t o r y  r e sponse  of the 
s tomach ,  as  has  been  done in ce r ta in  invest igat ions  [10], because  the no rma l  physiological  conditions a re  
undoubtedly modif ied a f t e r  these  opera t ions .  By analogy with the in terac t ion  between the psychic  and in tes -  
t inal  phases  which the w r i t e r s  have demons t ra ted ,  the exis tence of in te rac t ion  can a lso  be postulated be-  
tween the in tes t inal  and g a s t r i c  m e c h a n i s m s  of secre t ion ,  which in this case  a r e  intentionally dis turbed.  
G r e g o r y ' s  view that  some  re f l exes  f rom the intest ine on the s tomach  may  be media ted  by gas t r in  is ve ry  
probably  c o r r e c t .  Finally,  there  is  r e a s o n  to suppose that  the natural  pathways of t r a n s m i s s i o n  of exc i ta -  
to ry  and, in pa r t i cu l a r ,  inhibi tory impulses  to the s tomach  f r o m  the intest ine a r e  d is turbed through division 
of the gas t ro - in t e s t ina l  t r ac t .  
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