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L o n g - t e r m  e x p e r i m e n t s  on seven  dogs showed that the s e c r e t o r y ,  mo to r ,  and absorb t ive  
functions of the s tomach  and intest ine a re  s imul taneous ly  d is turbed in expe r imen ta l  p t e u r o -  
pneumonia.  As a rule  the s e c r e t o r y  and m o t o r  d i s tu rbances  were  m o r e  s e v e r e i n t h e  s tomach  
and the d i s tu rbances  of absorp t ion  m o r e  s eve re  in the intestine.  Gas t r i c  functions were  r e -  
s tored  on the 23rd-40th day, intes t inal  functions were  r e s t o r e d  on the 26th-39th day, and 
cl inical  r e c o v e r y  took place on the 8th-10th day a f te r  the onset  of the d i sease .  

A close  functional connection between the r e s p i r a t o r y  and digest ive  organs  under normal  and pa tho-  
logical  conditions has been demons t r a t ed  exper imenta l Iy  [1-8]. The w r i t e r ' s  s tudies  of gas t r ic  and in tes -  
tinal function, under taken on var ious  an imals ,  have shown that the act ivi ty  of both o rgans  is d is turbed when 
the lungs and p leu ra  a re  affected by in f l ammatory  conditions. 

This  p a p e r d e s e r i b e s  the r e su l t s  of a combined invest igat ion of gas t r i c  and intest inal  functions in dogs 
with expe r imen ta l  p leuropneumonia .  

EXPERIMENTAL METHOD 

Experiments were carried out on seven dogs with gastric fistulas and with Thiry and Thiry-Vells 
isolated loops of the jejunum. Three of the dogs also had isolated gastric pouches of the Pavlov type. 
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Fig. I. Changes in secretory function of stomach and 
intestine in the dog Zor'ka, with experimental pleuro- 
pneumonia: A) volume of gastric juice during 3 h of 
experiment; B) volume of intestinal juice during 2 h 
of experiment; I) normal (mean results of 5 control 
experiments); 2) on different days of the disease. 
Arrow indicates limits of variations in volumes of 
gastric and intestinal juice in control experiments. 

Para l l e l  s tudies  were  made  of the s e c r e t o r y ,  
mo to r ,  and absorp t ive  functions of the s tomach  
and intestine of each dog. Gas t r i c  s ec re t ion  was 
s t imuIated by mea t ,  and intest inal  s t imulat ion 
mechanica l ly .  The volumes  of gastric and in-  
tes t inal  ju ices  were  m e a s u r e d ,  and the acidity,  
d igest ive  power ,  and pepsin  content of hourly 
s amp le s  were  de te rmined .  Absorpt ive  power  was 
e s t ima ted  re la t ive  to glucose.  The intensi ty o[ 
absorp t ion  was de te rmined  r e f r a c t o m e t r i c a l l y .  
Gas t r i c  and intest inal  m o v e m e n t s  were  recorded  
graphica l ly  by a baIloon method.  

PIeuropneumonia  was produced by inject ion 
of 5% s i Ive r  ni t ra te  solution into the p leura t  cavity.  
The p r e sence  of the d i sease  was conf i rmed by 
cl inical ,  hematologic ,  roentgenologic ,  morb id  
ana tomica l ,  and histological  invest igat ions .  
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Fig. 2. Per iodic  gas t r i c  m o v e m e n t s  
in the dog Zo r ' ka :  under  no rma l  con-  
ditions (A), and on var ious  days a f t e r  
onset  of p leuropneumonia  (B). a) P e -  
r iod of contract ion;  b) per iod of r e s t ;  
c) total  per iod.  Ar row indicates  l i m -  
i ts  of va r i a t ions  of total  per iod  in con -  
t ro l  expe r imen t s .  
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Fig. 3. C h a r a c t e r  of cont rac t ions  of 
smal l  intes t ine in the dog Zo r ' ka :  I) 
in control  expe r imen t s ;  l-I) in p l e u r o -  
pneumonia;  1-7) on the 3rd, 7th, 12th, 
16th, 21st,  28th, and 33rd d a y s , r e -  
spectively,  a f t e r  onset  of d i sease .  T ime  
m a r k e r  2 min.  

E X P E R I M E N T A L  R E S U L T S  

During the f i r s t  few days of the d i sease  the latent  per iod 
of gas t r i c  sec re t ion  was inc reased ,  while that  of intest inal  s e -  
c re t ion  was s o m e t i m e s  inc reased  and s o m e t i m e s  dec reased .  
Secre t ion  :itself was cons iderab ly  dis turbed.  The c h a r a c t e r  of 
these  d i s tu rbances  var ied .  Whereas  the gas t r i c  s e c r e t o r y  a c -  
t ivi ty of m o s t  an imals  showed definite f luctuations,  and hypose -  
c re t ion  a l t e rna ted  with hype r sec re t ion ,  hyposecre t ion  was m o r e  
c h a r a c t e r i s t i c  of the intest ine.  In control  expe r imen t s  on the 
dogs P a n t e r a  and Zor ' ka ,  for  ins tance ,  during a 3-h per iod the 
m e a n  volume of gas t r i c  juice s ec r e t ed  was 110• ml.  Dur ing 
the d i sease ,  the volume of gas t r i c  juice was 80•  ml  on the 
2nd-5th day (P< 0.01), 153• 15.8 ml  on the 6th-16th d a y ( P  < 0.02), 
47-~ 12.3 ml  on the 17th-23rd day (P < 0.001), and 169 • 28.6 ml  on 
the 24th-36th day (P < 0 .05) , respect ively .  

The composi t ion  of the ga s t r i c  juice a lso  was changed. 
The content of f r ee  hydrochlor ic  acid was reduced on some days  
of the expe r imen t  and inc reased  on o thers .  The pepsin  content 
and digest ive  power  of the juice l ikewise fluctuated, but the i r  
p redominant  change was a d e c r e a s e .  In control  expe r imen t s ,  
during the 1st hour of s ec re t ion  the pepsin  output was between 
1990 and 2500 units ,  and the digest ive power of the juice between 
5 and 6.5 m m .  In pleuropneumonia  the pepsin  output was r e -  
duced to 360-400 units,  and the digest ive power  to 3-4 ram. 

The s e c r e t o r y  act ivi ty  of the intest ine was cons iderab ly  
reduced  in these  dogs. Between the 2nd and 23rd days a f t e r  the 
onset  of the d i s ea se ,  in an expe r imen t  las t ing  2 h only 3•  ml  
of intes t inal  juice was s ec re t ed ,  compa red  with 4.6 • 0.2 ml  in 
the control  (P< 0.001). Intes t inal  sec re t ion  was r e s t o r e d  in one 
dog on the 31st and in the other on the 39th day, and gas t r i c  s e -  
c re t ion  on the 34th-40th day a f te r  the onset  of the d i s ea se ,  
c l inical  r e c o v e r y  having occu r r ed  on the 8th-10th day (Fig. 1). 

The re la t ionship  between d i s tu rbances  of sec re t ion  in the 
s tomach  and intest ine was sl ightly d i f ferent  in another  two dogs. 
Hype r sec re t i on  of the intest inal  glands was predominant ,  and the 
d i s tu rbances  of in tes t inal  s ec re t ion  las ted  3-5 days longer  than 
the d i s tu rbances  of gas t r i c  secre t ion .  

The absorp t ive  power of the two organs  also was affected. 
In the dogs Sigma and Zhulik for example ,  glucose absorp t ion  
in the s tomach  and intest ine was cons iderab ly  impa i r ed  during 
the d i sease .  The mean  level  of glucose absorp t ion  in the s t o m -  
ach of these  an imals  in the control  expe r imen t s  was 18 • 1.8%. 
In the per iod f rom the 2nd to the 23rd day a f te r  the beginning of 
the d i sease  absorp t ion  fell  to 11.7•  (P< 0.001). Glucose 

absorp t ion  in the intest ine fell  f rom 60.8 • to 42.2•  (P< 0.001). In a third dog, absorpt ion  in the 
s tomach  and also in the intest ine was lowered on some  days of the expe r imen t  and r a i sed  on others .  Normal  
in tes t inal  absorp t ion  was r e s t o r e d  a few days  l a t e r  than no rma l  gas t r ic  absorpt ion.  In the dog Zhulik, for  
example ,  absorp t ion  in the s tomach  reached  its  init ial  level  on the 26th day, and in the intest ine not until 
the 33rd day. 

Pa r a l l e l  inves t iga t ion  of the gas t r i c  and intest inal  m o v e m e n t s  showed that  during pleuropneumonia  in 
the s a m e  an imal  m o t o r  d i s tu rbances  developed concur ren t ly  but followed ad i f f e ren t  course .  The d i s t u r -  
bances  of per iodic  gas t r i c  m o v e m e n t s  cons is ted  of changes in the re la t ionship  between per iods  of r e s t  and 
of cont rac t ion ,  changes in the i r  durat ions  and in the durat ion of the total  per iod (" res t ing"  + "hunger"  
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contract ions)  (Fig. 2), and weakening of the s t rength  of contrac t ions .  The d i s tu rbances  of intest inal  m o v e -  
men t s  were  c h a r a c t e r i z e d  chiefly by d i s tu rbances  of smooth  musc le  contract ion,  but a lso  by changes in the 
s t rength  and f requency  of the rhy thmic  intes t inal  cont rac t ions  (Fig. 3). As a rule the gas t r i c  m o v e m e n t s  
were  m o r e  s eve r e l y  d is turbed than the intest inal  movemen t s .  

Or~ some days  of the d i sease  a d e c r e a s e  in the intensi ty of a pa r t i cu l a r  a spec t  of function of e i ther  
the s tomach  o r  intest ine was accompanied  by an i n c r e a s e  in intensi ty of the co r respond ing  act ivi ty  of the 
other  organ.  Fo r  example ,  a d e c r e a s e  in intes t inal  s ec re t ion  was accompanied ,  in s e v e r a l  expe r imen t s ,  by 
an i nc rea se  in gas t r i c  sec re t ion ,  and vice v e r s a .  

These  e x p e r i m e n t s  thus showed that in expe r imen ta l  pleuropneu_monia in an imals  both gas t r ic  and 
intes t inal  functions a re  s imul taneous ly  dis turbed.  Recove ry  f rom the d i s tu rbances  of act iv i ty  of these 
organs  occurs  long a f t e r  the apparen t  cl inical  r e c o v e r y  of the animal.  As a rule the mo to r  d i s turbances  
of the s tomach  and intest ine d i sappea r  f i r s t  and the s e c r e t o r y  d i s tu rbances  last .  
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