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Exper imen t s  on intact  dogs using a roentgenologic  method showed that injection of hormonal ly  act ive  
f ac to r s  f rom urine (urocholecystokinin) or  blood s e r u m  (cholecystokinin) f rom a donor dog s t imula tes  p e r i -  
s ta l t ic  act iv i ty  of the s tomach  and duodenum in the r ec ip ien t  dog, modi f ies  the shape of the gall  b ladder ,  
and causes  cont rac t ion  of its neck and the per iodic  expulsion of bi le  into the intestine.  

Cholecystokinin,  d i scovered  in 1928 [8], causes  contract ion of the muscu la tu re  of the gall b ladder  and 
re laxa t ion  of the sphinc ter  of Oddi. The act ion of cholecystokinin of the b i l i a ry  sys t em has been  inves t igated 
exper imenta l ly  many  t imes  [2, 7, 8]. Data concerning the effect  of cholecystokinin onfunct ions  of other  di-  
ges t ive  o rgans  a r e  cont rad ic tory ,  poss ib ly  because  these  invest igat ions were  usually conducted as acute ex-  
p e r i m e n t s  [6]. 

It  was d i scovered  in 1957 that the ur ine  contains a fac tor ,  named urocholecystokinin,  pos se s s ing  chole-  
eystokinin act ivi ty  [9]~ Exper imenta l  invest igat ions [3-5, 10] showed that as the concentra t ion of ehole-  
cystokinin in the blood r i s e s ,  so also does the concentra t ion of urocholecystokinin  in the urine,  r each ing  a 
m a x i m u m  1.5-2 h a f t e r  the taking of food. The s ame  w o r k e r s  found that urocholecystokinin  i n c r e a s e s  the 
p r e s s u r e  within tile gall b ladder .  Gol ' tyakova  and Popova [1] found that r e f l ex  cont rac t ion  of the gall  b ladder  
is dependent on the uroeholeeystokinin  level .  These  a r e  the only data avai lable  concerning the act ion of u ro -  
choleeystokinin on the digest ive  organs .  Exper imen t s  to study the action of urocholecystokinin  have been 
c a r r i e d  out under acute conditions on anes thet ized animals .  

Fig. 1. Emptying of the s tomach  (dog Belyi) be fore  (A) and 5 rain 
(B) and 15 rain (C) af ter  injection of blood se rum.  
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Fig. 2. Changes in shape of the gall  b ladder  and expulsion of bile 
into the duodenum of dog Bek a f te r  injection of hormonal ly  act ive 
f ac to r s  of urine.  A) Before  injection; B) 1 min; C) 2min ;  D) 3 min; 
E) 4 rain; F) 5 rain; G) 6 rain, H) 7 min,  I) 10 min,  3) 13 min,  K) 15 
min, M) 20 rain a f t e r  injection of urine.  

Fig. 3. Inflow of bile into gall b ladder  of dog Belyi a f ter  
inject ion of hormonal ly  act ive  f ac to r s  of urine.  A) Before  
injection; B) 3 rain; C) 5 rain; D) 6 min; E) 10 rain; F) 30 
rain a f t e r  inject ion of urine.  

The  object  of the p r e sen t  invest igat ion was to study the ro le  of cholecystokinin and urocholecystokinin  
in the regula t ion  of coordinate  mo to r  act ivi ty  of the b i l i a ry  sys t em,  the s tomach,  and the duodenum. 

EXPERIMENTAL METHOD 

Chronic exper imen t s  were  c a r r i e d  out on four noninbred dogs (males) .  No purif ied hormones  were  
avai lable ,  and the method of Svatos [10] was the re fo re  u s e d - s e r u m  and urine of an ima l s  fed on egg yolks 
were  injected. Two se r i e s  of observa t ions  were  made: injection of the hormona l ly  ac t ive  f ac to r  f rom urine 
(urocholecystokinin) into sa t ia ted  an imals  and injection of s e rum (containing cholecystokinin) into a sa t ia ted 
animal .  Exper imen t s  in which urine and blood of fast ing animals  were  injected acted as controls .  Salts 
were  r e m o v e d  f r o m  the urine by dia lys is .  The exper imen t s  were  c a r r i e d  out as follows. The  radioopaque 
con t ras t  m a t e r i a l  bi l ignost  (0.2 m l / k g  body weight) was injected into a fast ing rec ip ien t  dog. As soon as the 
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gall bladder shadow became homogeneous (on the average  180 min after  injection of the cont ras t  material)  
a control film was taken and 10 g of a suspension of bar ium sulfate in water  was given, af ter  which a second 
film was taken. The dog then received an intravenous injection of 10-15 ml of urine or  se rum from ~he 
donor dog 10-15 rain after  feeding on egg yolks (according to data in the l i terature ,  this is the t ime when the 
cholecystokinin concentrat ion in the blood reaches  a maximum). Urine was collected 1.5 h after  feeding on 
egg yolks (maximum concentrat ions of urocholecystokinin in the urine). After intravenous injection of urine 
of serum,  ser ia l  roentgenograms or  combined motion pic ture-roentgenographic  investigation was ca r r i ed  
out for 15 rain, and after  20, 30, 45, and 60 rain. The roentgenograms were taken with the TUR-1000 ap- 
paratus at a voltage of 60-62 kV, cur ren t  10(}-120 mA, and exposure 0.05 sec. For  the combined motion pie-  
ture- roentgenologic  investigation, a Philips EOP x - r a y  image intensifier  was used. 

EXPERIMENTAL RESULTS 

Intravenous injection of urocholecystokinin or choleeystokinin simultaneously modified the motor acti- 
vity of the stomach, duodenum, and biliary system~ 

In all experiments, after the first 1-3 rain, peristalsis of the stomach and duodenum began or increased. 
After injection of the hormonally active factors  f rom the urine or blood serum, the combined roentgenologic 
investigation r evea l eda  shortening of ~he duration of the peris tal t ic  wave to 3-5 sec (compared with 12-14 
sec in control  experiments).  Meanwhile their  number increased  to 10/rain (compared with 5/rain in the 
control  experiments) .  The t ime of opening of the pyloric canal 3-4 min after  injection of urine or  se rum 
was lengthened to 3-4 sec (compared with 1-2 sec in the controls) .  Increased  per is ta ls i s  was accompanied 
by a rapid emptying of the s tomach contents. Usually the s tomach was empty after  6-10 min (Fig. 1). 

Simultaneously with changes in gas t r ic  and duodenal motor  activity, changes were  also observed in the bi l-  
ia ry  system,  Charac ter i s t ica l ly ,  bile was expelled into the duodenum. Usually this expulsion was periodic in 
charac te r ,  s tar t ing 1-3 min after  injection of the hormonal ly  active fac tors  of urine or blood, and continued on the 
average  for 15- 20 min. Expulsion of bile into the duodenum 20 rain after  inj ection was reduced or  stopped al together.  

Simultaneously with expulsion of bile into the duodenum, in many experiments  the shape and size of 
the gall bladder underwent changes (Fig. 2). Rapidly al ternating periods of reduct ion in size and broadening 
of the gall bladder shadow, changes in its length, and inward bulging of its wall were observed.  After in t ra -  
venous injection of the hormonally active factors  of urine and serum,  changes were near ly  always observed 
in the region of the gall bladder neck: contract ions or  a decrease  in the intensity of its shadow. Usually 
changes in the shape of the neck and expulsion of bile into the intestine occur red  at the same time as the 
expulsion of the gas t r ic  contents. 

In some experiments ,  an inflow of hepatic bile into the gall bladder was observed after  injection of 
urine or  se rum (Fig. 3). The inflow of bile began after  a short  latent period (1-3 rain) and it somet imes  
continued up to 30 rain. In some cases  it was so considerable  that it was not compensated by expulsion of 
bile into the duodenum. 

In control experiments  no changes were  observed in the functions of the bi l iary system or of the s tom- 
ach and duodenum. 

The resu l t s  indicate that injection of hormonally active factors  of the urine or  blood serum have com-  
plex and simultaneous action on motor  functions of the digestive organs.  Initial changes in shape and size 
of the gall bladder and the expulsion of bile into the duodenum may be due not only to reflex,  but also to 
hormonal  fac tors .  
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