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Intravenous injection of hyaluronidase  inhibi tors  (heparin, pipolphen, and a sco rb i c  acid) into 
dogs as a rule  led to an i nc rea se  in bile s ec re t ion  and a dec rease  in the percen tage  of solid 
res idue .  The concentra t ion of bile acids  in the bile was lowered.  No definite pa t te rn  could 
be detected with r e s p e c t  to the sec re t ion  of bi l i rubin and choles tero l .  

The m e c h a n i s m s  of the int imate p r o c e s s e s  of bile fo rmat ion  have so fa r  rece ived  little study. In the 
modern  view bile fo rmat ion  includes the act ive  sec re t ion  of the var ious  components  of bile by the l iver  
cells (bilirubin, bile ac ids ,  bile p igments) ,  the t r a n s -  and in te rce l lu la r  f i l t ra t ion of subs tances  f rom the 
blood and bile through the cap i l l a ry  m e m b r a n e s  (water, glucose,  sodium, po tass ium,  and chloride ions),  
and a l so  the r eabso rp t ion  of w a t e r  and other  subs tances  f r o m  the bile cap i l la r ies  and ducts and the gall  
b ladder  [3,5,6]. 

On the assumpt ion  that  the hyaluronic  a c i d - h y a l u r o n i d a s e  s y s t e m  is concerned in the in t imate  mech -  
an i sms  of bile format ion ,  the effect  of hya luronidase  inhibi tors  (heparin,  pipoiphen, and a sco rb ic  acid) on 
the b i l e - s e c r e t i n g  function of the l iver  was studied. The only p rope r ty  which these subs tances  have in com-  
mon is the i r  abi l i ty  to inhibit hyaluronidase  [1 ] .  

EXPERIMENTAL METHOD 

The act ion of hepar in ,  pipolphen, and a sco rb i c  acid on spontaneous (fasting) bile fo rmat ion  was studied 
in l o n g - t e r m  expe r imen t s  on four dogs with Schwann f is tulas  of the gall  bladder .  Af ter  de terminat ion of the 
background level  of bile sec re t ion ,  the following subs tances  were  injected in t ravenously:  in the expe r imen t s  
of s e r i e s  I hepar in  (500-1000 u n i t s / k g  body weight), in s e r i e s  II pipolphen (2.5-5 m g / k g  body weight), and 
in s e r i e s  III a sco rb i e  acid (9-18 m g / k g  body weight ). The volume of bile was m e a s u r e d  in hourly s ample s ;  
b i l i rubin  in the bile thus obtained was de te rmined  by the Van den Bergh method,  bile acids by the S h i r e -  
Cooney method,  and choles te ro l  by the method of Enge l ' ga rd t  and Smirnova.  Each exper imen t  las ted 6 h. 

EXPERIMENTAL RESULTS 

Intravenous injection of heparin in a dose of 500 units/kg body weight into the dog Chernyi led to a 
very slight decrease in bile formation during the first hour after injection of the inhibitor, on the average 
from 9.4 to 8.7 ml. The volume of bile secreted during the 5 h of the experiment fell by 13.1%, on the 

average from 37.6 to 32.3 ml (P < 0.05). 

Intravenous injection of heparin in a dose of i000 units/kg body weight into the dog Lisenok caused an 
increase In bile formation by 24.2% in the first hour of the experiment, on the average from 9.5 to 11.8 ml 
(P < 0.01), and during the 5 h of the experiment an increase of 7.7%, on the average from 49 to 53 ml. The 
solid residue in the dog Lisenok was increased by 39% compared with control days (P < 0.01), and in the 
dog Chernyi it was increased by 15%. Secretion of bile acids by the dog Lisenok snowed a mean decrease 
of 25%. Excretion of bilirubin and cholesterol with the bile was unchanged. 

In response to injection of pipolphen (2.5 mg/kg body weight) into the dog Lisenok, fluctuations in the 
volume of bile compared with control dogs'were very slight. In the dog Volk, after injection of the same 
doses of pipolphen, the mean volume of bile excreted was increased by 34.8%. Much larger doses of pipol- 
phen were given to the dog Chernyi. Injection of this inhibitor in a dose of 5 mg/kg body weight caused an 
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increase of 30% in bile secretion during the 5 h of the experiment compared with control days, on the aver- 

age from 37.6 to 49 ml (P < 0.01). In all three dogs, the intensity of bile secretion was increased in the 
first hour after injection of pipolphen, in the dog Volk, for example, by 92% and in the dog Lisenok by 56.8% 
(P < 0.01). The solid residue in bile from the dog Lisenok fell by 17% (P < 0.Ol), in the dog Volk by 20% 
(P < 0.05), and in the dog Chernyi on the average by 31%. Excretion of bilirubin, bile acids, and cholesterol 
fluctuated slightly in all the experimental animals after administration of pipolphen. 

No definite changes in the bile-secretory function of the liver could be detected in the three dogs after 
administration of ascorbic acid. The volume of bile excreted increased slightly both during the first hour 
after injection and during the 5 h of the experiment. These results are in agreement with those obtained by 
other workers [2,4]. An increase in bile secretion under the influence of ascorbic acid was found only in 
the dog Ral'f, amounting to 44.1%, on the average from 11.2 to 16.2 ml (P < 0.01), and during the 5 h of the 
experiment by 33.1%, on the average from 49.5 to 65.9 ml (P < 0.01). The excretion of bilirubin, bile acids, 
and cholesterol was not substantially changed after administration of ascorbic acid. 

It can be concluded from these experiments with administration of hyaluronidase inhibitors that the 
hyaluronic acid-hyaluronidase system plays a definite role in the processes of filtration and reabsorption 
in the intimate mechanism of bile formation. 
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