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Exper imen t s  on an ima l s  with a f is tula of the gall b ladder  and with or  ~ t h o u t  ligation of the bile duct  
show that  white bile a p p e a r s  in r e sponse  to feeding the dog with egg yolk mi)~d  with milk  and wate r .  Such 
bi le  contains no bl l i rabin  and a reduced content of ce r t a in  o ther  bile components ,  notably phospholiplds and 
stilfur-contalning substances. 

$ $ $ $  

In e a r l i e r  invest igat ions [2-4] I showed that a dis t inct  pa ra l l e l  is  found between the concentra t ions  of 
individual components  of bi le .  Concentra t ions  of these components  may  be e i ther  inc reased  or  d e c r e a s e d  
by means  of foods or  pha rmaco log ica l  agents .  Fo r  instance,  if an exces s  of glucose or adrenal in  is  given, 
the concentrat ion of phospholipids  and bi l i rubin in the bile of dogs i n c r e a s e s .  Converse ly ,  admin is t ra t ion  
of ins~d~'n sharp ly  r educes  the content of phospholipids and bi l i rubin  is  the bileo 

Very  demons t ra t ive  changes in the bi le  c h e m i s t r y  follow feeding of dogs with peptone, mea t ,  m e a t  
broth,  o r  egg yolks .  In a s e r i e s  of ex])er iments  along these  l ines  a f t e r  2-3 h of s ec re  :on an a lmos t  c o l o r -  
l e s s  bile was formed,  with a negligible content of bil irubin,  phosphorus,  and sol ids.  These  changes were  
r e v e r s i b l e .  The re  a r e  indications in the l i t e ra tu re  that  c o l o r l e s s  bile is prc<luced by dogs in r e spvnse  to 
cer ta in  food st imuli  [1]. It follows that,  in con t r a s t  to the phenomenon of white bile observed by cl inicians 
in d i seases  of the b i l i a ry  t rac t ,  bi le of unusual composi t ion  may  a lso  be found in physiological  s ta tes  if the 
ac t iv i ty  of the l i ve r  ce l l s  i s  modified.  

It was the re fo re  decided to make  a detai led study of the white bile phenomenon in an a t tempt  to d i s -  
cove r  the mechan i sm of i ts  appea rance .  An isotope method was  used.  

E X g E R I M E N T A L  M E T H O D  A N D  R E S U L T S  

Exper imen t s  w e r e  c a r r i e d  out on dogs with a Ttl l  b ladder  fistula,  and with or  without ligution of the 
common bile duct. On the day before  the e.xperiment the dogs were  given methionine-S ~s mixed with mi lk  
and wate r .  On the day of the expe r imen t  bile was col lected f rom the fast ing snfma!s  for  3-4 h. The dogs 
w e r e  then given the yolks  of 5-10 eggs mixed with milk  (100 ml) and wa te r  (50 ml) and the collection of bile 
continued for  the next 5 h. The volume of  bile and i ts  radioact iv i ty  were  m e a s u r e d .  The level  of r a d i o a c -  
t ivi ty of the fast ing bile 24 h a f t e r  admin is t ra t ion  of methionine--S ~5 var ied  within nar row l imi t s .  Oa the 
subsequent  days  the radioac t iv i ty  of the bile gradual ly  d iminished.  

In some expe r imen ta l  dogs feeding with egg yolks caused  cons iderable  changes in the composi t ion of 
the bi le .  The co lor  of the bile b e c a m e  weake r  or  comple te ly  d isappeared ,  and the bi l i rubin concentra t ion 
fel l  a lmos t  to 0. Secre t ion of co lo r l e s s  bile continued for  1.5-2.5 h, a f t e r  which i ts  color  was gra&~r~lly r e -  
s tored ,  although at  the end of the expe r imen t  {5-6 h la ter ) ,  the bile was st i l l  weaker  in color  than before  
admin is t ra t ion  of egg yolks  ~ the an imals .  The radioac t iv i ty  of the bile resul t ing f rom adminis t ra t ion  of 
methionine-S ~5 the p rev ious  day was  absent  in the per iod  of sec re t ion  of co lo r l e s s  bile and re turned when 
the bile again beca m e  colored (Fig. 1). The volume of bile var ied  within the l imi ts  observed  in control  e x -  
pe r imen t s ,  o r  was v e r y  sl ightly inc reased .  This  inc rease  p rec ludes  any explanation of tim d isappearanc~  
of color  and labeled compounds f r o m  the bile by i ts  dilution, 

During the period of secretion of colorless, nonradioactive bile the level of radioactivity of the blood 
s e r u m  and of the serum proteins remained unchanged. 
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Fig. 1. Radioacti~dty of 1 ml bile (in % of administered dose/'g body weight). Determination 24 h after  ~,~d- 
ministration of methionine-S 3s to fasting animals and feeding with egg yolks. 1) Dog Zhuk; 2) dog Tobik; 
3) dog Tikhii. During operations on the dogs Zhuk and Tikhii the bile duct was not ligated, while the duct 
o f  the dog Tobik was ligated. 

Fig. 2. Results of experiments on the dog Tikhii. 1) Number of pulsesimiaiml bile; 2) phosphor~as of blli-  
ary phospholipids; 3) number of pulses/min in phospholipids from 1 ml blood serum; 4) volume of bile. 

The radioactive sulfur of methlonine could exist in the bile in the composition of protein, taurochollc 
acid, or sulfate. The radioacti~e components disappeared from the bile secreted in response to adminis- 
tration of egg yolks into the alimentary tract. This suggests the possibility of a sudden but temporary 
change in the chemical composition of the bile under physiological conditions, and, moreover, under condi- 
tions when no changes took place in the chemical composition of the blood according to the indices chosen. 

Similar experiments were performed with radioactive phosphorus. On the day before the e xperlment 
the dogs with a gall bladder fistula were given a solution of radioactive phosphorus ~'a~IL~'v~O~) to drink. 
After 24 h and later the whole of the radioactivity of the bile was confined to phospholipids of lecithin type 
[4, 5]. On the day of the ex-periment bile was collected for 3-4 h from the fasting animals. Egg yolks mixed 
with milk were then given. If colorless bile subsequently appeared, no lecithin could be detected in it either 
chemically or radiometrically. With the appearance of colored bile, radioactive lecithin was again observed 
in it. llowever, at the endo[ the 6th hour of the experiment the bile-forming banction of the liver remained 
abnormal. The lecithin content and radioactivity of the bile were less than in tl-.e bile collected initially 
from the fasting animals. In one experiment, for example, the radioactivity of phospholipids was 500 
pulseslmin]ml, falling to 60 pulses./mir~ml soon after feeding with egg yolks, and 1.5 h after no r~,~dioactiv~ 
phospholipids whatever could be found in the bile. Subsequently the radioactivity gradually returned. 

Under these experimental conditions the secretion of white bile was a temporary process and noi~mal 
bile formation was soon restored. The blood plasma cc~ald not have been the immediate source of orlg2n of 
the white bile, for in contrast to bile the radioactivity level in the blood serum remained unchanged through- 
out the ex]~riment. The results of an experiment on the dog Tikhii are  given in Fig. 2. Similar results  
were obtained in experiments on various other dogs. 

The great importance of the physiological state of the Liver for the white bile phenomenon is also ap- 
parent from the results of ttm next ser ies  of exper iments .  In dogs with hepatitis caused by ascending in-  
fection from the biliary tract,  or  by poisoning with carbon tetrachloride, stephan, and other substances, the 
secretion of a faintly colored, or sometimes eolor!ess bile was often observed. If the dogs were given 
methlonine--SSSor P~ during this period, secretion of radloactive products in the bile was low. Syntheslo 



of the biliar'] components was apparenLly disturbed. This process  was i r revers ib le .  At necropsy of the 
animals c i r rhosis  of the liver was o~tcn observed, sometimes complicated with asci tes.  

These resul ts  show that white bile may be secreted in ~esp~nse to a s tr ict ly physiological stimulus 
such as food of a certain type. In this case the secretion of white bile could be the result  of fui~ctional 
changes in the liver,  for it was of short duration an~ the bile soon regained its character is t ic  features .  The 
origin of this physiological white bile is evidently inl,rahepatte. In the presence of severe liver diseas% 
white bile also appears,  but in this case the process  is i r revers ib le  and the animal usually dies soon after .  
However, in these circumstances also the white bile is intrahepatie in origin. 

As we know from the l i terature [6-9], clinicians more frequently encounter white bile during opera-  
tions on the biliary tract  for obstruction by tumor calculi. White bile of this type is a secret ion of the cells 
lining the biliary t rac t  and has nothing in common with true bile. tiowever, in clinical conditions from 
time to time white bile of intrahepatic origin is seen at operations, ann i~ z product of l iver  cells damaged 
by a pathological process  (paracholia). It may be that such cases  are  more  common than has been suspected. 
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