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Dis turbance  of the per iodic  motor  and s e c r e t o r y  act ivi ty  of  the gas t ro in tes t ina l  t r ac t  a f ter  
loss of the sec re t ions  of the digest ive glands is accompanied  by hype rg lycemia ,  lowering of 
the glucose to le rance ,  the development  of insulin r e s i s t ance ,  an inc rease  in the blood prote in  
level ,  dyspro te inemia ,  an inc rease  in the concentra t ions  of e l ec t ro ly tes  and cor t i cos te ro ids  
in the blood p l a s m a ,  and degenera t ive  changes in the insular  s y s t e m  of the panc reas .  
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Fig. I .  B lood-sugar  curves  a f te r  
adminis t ra t ion  of a double sugar  
load to dogs under no rm a l  condi-  
t ions  and a f te r  loss of  a mix tu re  
of duodenal sec re t ions  for 24 h 
and 48 h. Absc i s sa ,  t ime of t ak-  
ing blood samples  a f te r  g lucose 
loading (in rain) ; ordinate ,  blood 
sugar  concentrat ion (in mg~) .  

P rev ious  invest igat ions have shown that t e m p o r a r y  loss  of 
the mix tu re  of duodenal sec re t ions  f rom fast ing an imals  is a c c o m -  
panied by d is turbance  of the per iodic  motor  and s e c r e t o r y  act ivi ty 
of the digest ive organs ,  d is turbance of their  b ioe lec t r i ca l  act ivi ty,  
by changes in the prote in  and enzyme composi t ion of the blood, and 
changes in r e f l ex  act ivi ty  of the brain  [1, 2, 4 -6 ,7 -9 ] .  

Adminis t ra t ion  of sugar  to such animals  gives r i s e  to dysp-  
nea, convuls ions,  and s o m e t i m e s  to death [8]. 

The need has there fore  a r i s en  for a study of the changes in 
glucose to le rance  of an imals  af ter  loss of the i r  duodenal secre t ion .  

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

Exper imen t s  were  c a r r i e d  out on 11 dogs with meta l l i c  f is tu-  
lae into the s tomach  and duodenum. To r e m o v e  sec re t ions  f rom 
the intes t ine,  f is tulas  we re  formed 1-2 cm dis tal ly  to the point of  
en t ry  of the pancrea t i c  duct. In four an imals ,  t e rmina l  port ions 
of the duodenum (30-35 cm) were  isola ted below the f is tulas  by the 
H e r m a n n - P a v l o v  or Th i ry -Ve l l a  methods.  In addition, in one ani-  
m a l  the duodenum was divided between the bile duct and p a n c r e a -  
tic duct. The e f fe ren t  ends of the duodenum were  c losedby  su tu res ,  
and the a f fe ren t  end was connected to the je junum. To obtain pan-  
c rea t i c  juice alone and a mix ture  of  the sec re t ions  of the initial  
s egment  of the duodenum, meta l l i c  f is tulas  were  fo rmed  opposite 
the bile duct and pancrea t i c  duct. 

Per iodic  act ivi ty  of the gas t ro - in t e s t ina l  t r a c t  was studied 
by a ba l loon-graphic  method.  The output of sec re t ions  was r e -  
corded in m i l l i m e t e r s  at 10-rain in te rva l s .  In bas ic  expe r imen t s  
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and a f te r  loss  of a mix tu re  of sa l iva  and ga s t r i c  juice,  p a n c r e -  
at ic sec re t ion  or a mix tu re  of duodenal juices  for 24, 48, and 
72 h the blood sugar  was de te rmined  [3] in a fast ing s ta te ,  a f te r  
a double glucose load (1.85 g/kg) ,  and also af ter  injection of 
insulin (0.3 unit/kg) and adrenal in  (0.0005 m g / k g  body weight). 
The concentra t ions  of Na and K in the p l a s m a  were  de te rmined  
by f lame photomet ry ;  11-hydroxyeor t i eos te ro ids  were  e s t i m a -  
ted f luorometr iea l ly~ In seven dogs, a f te r  repea ted  loss  of a 
mix ture  of duodenal ju ices ,  su rvey  his to logical  studies were  
made of the s tomach,  duodenum, l ive r ,  p a n c r e a s ,  and adrena l s .  

Fig. 2~ Insular system of dog's pan- 
EXPERIMENTAL RESULTS 

creas after repeated loss of mixture 
of duodenal secretions: hydropie de- Removal of a mixture of duodenal secretions from the 
generation of c~- and/3-cells with intestine for 12 h and more disturbed periodic motor and sec- 
sharp decrease in number of ~-eells. retory activity at the digestive organs: low-amplitude eontrac- 
Forsgren's method, 600x. tions of the smooth muscle and continuous production of small 

volumes of a mixture of duodenal juices appeared. Under these 
conditions the fasting blood sugar rose to 150-210 rag% ; the total protein in the blood also increased (to 12%), 
dysproteinemia developed, and the concentrations of electrolytes and ll-hydroxycorticosteroids in the plas- 
ma increased~ The longer the animals lost their secretions, the more marked these changes became. Pro- 
longed fasting of the animals without loss of secretions did not give rise to changes such as these. Double 
loading of the animals with sugar by intravenous or enteral administration of 40% glucose solution after loss 
of duodenal secretions led to considerable changes in the configuration of the blood-sugar curves. This took 
the form of a sharp elevation of the blood-sugar curves with the appearance of a negative Staub-Traugott 
effect, indicating insulin insufficiency. Similar changes in the blood-sugar curves were observed in animals 
after the repeated loss of a mixture of duodenal juices, and also in dogs during the first few months after 
isolation of the terminal segment of the duodenum. 

If the loss of secretions lasted for more than 24 h, the blood-sugar curves became "diabetic" in 
character (Fig. 1). In animals with isolated segments of the proximal division of the small intestine, 
changes in the blood-sugar curves after loss of secretions were more marked. 

The insulin test against the background of developing hyperglycemia revealed insulin resistance, 
which was intensified as the duration of loss of secretions was lengthened. The adrenalin test revealed 
increased glycogenolysis. The high diabetogenic activity of ll-hydroxcorticosteroids [10] evidently led to 
loss of the dogs' normal resistance to steroid diabetes. The appearance of hyperglycemia was evidently 
due not only to disturbance of the utilization of carbohydrates, but also to the excessive formation of glu- 
cose from nonearbohydrate sources. 

To assess the role of individual secretions in the genesis of these disturbances,experiments were 
carried out with loss of pancreatic secretion and of a mixture of saliva and gastric juice separately. These 
showed that loss of any of these secretions produced disturbances, uniform in direction although varied in 
degree, in the alimentary tract and also in protein, carbohydrate, and electrolyte metabolism. 

In dogs which had repeatedly lost a mixture of secretions of the digestive glands, morphological 
changes were found in the stomach, intestine, and liver~ Hydropie degeneration was found in the insular 
system of the pancreas, with a low content of p-cells and predominance of (~-cells, (Fig~ 2). Hyperplasia 
of the zona glomerulosa of the cortex was found in the adrenals. 

The results of these experiments demonstrate the important role of secretions of the digestive 
glands in the hormonal regulation of the digestive organs and the internal medium of the body. 
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