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Intraper i toneal  injection of hyaluronidase into rats  reduced bile secret ion and also reduced 
the excret ion of potass ium, sodium, and bile acids with the bile. After injection of nonspecific 
inhibitors of hyaluronidase,  bile formation was increased and the potassium concentration in 
the bile was ra ised.  

An important role in the reabsorption of water from the gall bladder is attributed to the hyaluronic 
acid-hyaluronidase system [2]. The writers have suggested that this system participates in the mecha- 
nisms of bile formation [i]. 

The results of an investigation into the role of the hyaluronic acid-hyaluronidase system in the mech- 
anisms of the bile-forming function of the liver are described below. 

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

The experimental animals were 25 rats of both sexes weighing 200-250 g. Under urethane anesthesia 
(i00 rag/100 g body weight) laparotomy was performed and a thin polyethylene catheter introduced into the 
common bile duct. The volume of bile formed was measured in hourly portions with an accuracy of up to 
0.i rag. After the first control hour of the experiment, the animals of the different series received intra- 
peritoneal injections of testicular hyaluronidase (Reanal, 2500 units/100 g body weight, in physiological 
saline), heparin (i00 units/100 g body weight), pipolphen (0.5 mg/100 g), and ascorbic acid (5.4 rag/100 g). 
Control animals received an injection of physiological saline. The content of bile acids in grams per liter 
was determined by the Scheer-Cooney method in hourly samples of bile, and the sodium and potassium 
concentrations (in meq/liter) were determined by flame photometry. The hyaluronidase activity of the bile 
was investigated bya viscosimetric method in the total volume of bile obtained during 5 h of the experiment. 

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

Fluctuations in the volume of bile formed during the 5 h of observat ion on the control  animals were 
negligible. Secretion of bile acids increased  with t ime to reach  a maximum at the 3rd hour of the exper i -  
ment (P < 0.02). The potass ium and sodium concentrat ions in the bile were not substantially changed 
throughout the experiment.  

The volume of bile formed fell during the 1st hour af ter  injection of hyaluronidase by 20.4% (P< 0.06), 
and the initial value was not r e s to red  before the end of the 4th hour of the experiment.  Excretion of cho-  
lares fell p rogress ive ly :  during the 3rd hour after  injection of hyaluronidase it was 42% below the initial 
level (P < 0.01). The excret ion of potass ium with the bile fell by 19.2% (P < 0.01) in the 1st hour after  in jec-  
tion of hyaturonidase and remained at this level until the end of the experiment.  No significant changes in 
sodium excret ion were observed (Fig. 1). 
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Fig. 1. Fig. 2. 

Changes in bile fo rmat ion  and in the sec re t ion  of bile acids ,  
po tass ium,  and sodium following in t raper i toneal  injection of hyalu-  
ronidase into r a t s .  Ar row denotes t ime of injection of solution a f t e r  
control  (C) hour of the exper iment .  Absc i s sa ,  t ime of exper iment  
(in h); ordinate ,  f r o m  top to bottom: excre t ion of po tass ium,  sodium, 
and bile acids ,  volume of bile f o rmed  (in % of control  hour of e x p e r i -  
ment).  

Fig. 2. Effect  of a sco rb ic  acid on b i l e - fo rming  function of ra t  l iver .  
Legend as in Fig. 1. 

Adminis t ra t ion  of the hyaluronidase  inhibitors (heparin,  a scorb ic  acid, and pipolphen) caused s i m i -  
l a r  changes in bile secre t ion .  The sec re t ion  of bile rose  to r each  a max imum at va r ious  t imes  a f t e r  in-  
jection depending on the type of inhibi tor  given. For  instance,  a f te r  injection of a scorb ic  acid (Fig. 2), 
bile sec re t ion  during the 3rd hour of the exper imen t  was 36.9% higher than initially (P< 0.01), while a f te r  
injection of pipolphen, the secre t ion  of bile during the 5th hour of the exper iment  was inc reased  by 52.2% 
(P < 0.01). Hepar in  inc reased  bile sec re t ion  by 7% (P <0.05) during the 2nd hour and by 20.5% during the 
3rd hour of the exper iment .  Bile sec re t ion  re tu rned  to no rma l  during the 4th hour a f te r  injection of hepar in  
and ascorb ic  acid,  and during the 6th hour of the exper imen t  a f t e r  injection of pipolphen. 

Hyaluronidase inhibitors d e p r e s s e d  the sec re t ion  of cholates .  F o r  instance,  a f t e r  injection of p ipol -  
phen the cor~centration of bile acids in the bile at the 3rd hour of the exper imen t  was 36.5% below, and at 
the 4th hour 46.8% below (P < 0.02) the initial level .  S imi la r  changes in sec re t ion  of cholates were  obse rved  
a f te r  injection of hepar in  and ascorb ic  acid. The excre t ion  of po tass ium with the bile a f t e r  injection of 
pipolphen rose  by 42.1~ (P<0.02) during the 4th hour of the exper iment ,  and by 39.4% (P<0.01) during the 
2nd hour, and a f t e r  injection of a scorb ic  acid by 26.5% (P < 0.05), a lso during the 2nd hour. Excre t ion  of 
sodium with the bile a f te r  injection of pipolphen was reduced by 9.1% (P< 0.05) during the 3rd hour,  
injection of hepar in  by 14.3% (P < 0.02) during the 3rd hour, and a f te r  injection of a sco rb ic  acid by 10.4% 
(P < 0.01), during the 2nd hour of the exper iment .  All the hyaluronidase  Inhibitors  thus caused an inc rease  
in the excre t ion  of po ta s s ium and a dec rea se  in the secre t ion  of sodium with the bile.  

The hyaluronidase  act ivi ty of the bile a f t e r  injection of hyaluronidase  was higher than a f t e r  injection 
of physiological  sal ine or  of hyaluronidase  inhibi tors .  The w r i t e r s  consider  that this demons t r a t e s  the 
possibi l i ty  of penetra t ion of exogenous hyaluronidase  into the b i l ia ry  t r ac t .  In this way hyaluronidase  in -  
hibits the  secre t ion  of bile and reduces  its po tass ium concentrat ion;  heparin,  pipolphen, and ascorb ic  acid, 
although different  in nature  and chemica l  s t r u c t u r e , p o s s e s s  the p rope r ty  of st imulating cho le res i s  and in-  
c reas ing  the excre t ion  of po tass ium.  It can be postulated that the action of the enzyme is connected with 
s t imulat ion of the reabsorp t ion  of wa te r  and po tass ium f r o m  the b i l ia ry  t r ac t ,  and that inhibitors dep re s s  
these  p r o c e s s e s .  The injected hyaluronidase  evidently pene t ra tes  into the b i l ia ry  t r ac t ,  increasIng  the 
hyaluronidase act ivi ty of the bi le,  and the reby  increas ing  the pe rmeab i l i ty  of the wall  of the bile ducts; 

1026 



this ultimately brings about more effective reabsorption. Hyaluronidase inhibitors in all probability exert 
their action by depressing the permeability of the biliary tract: and inhibiting the reabsorption of water and 
potassium. Processes of excretion of bile acids by hepatocytes are evidently depressed by the action of 
both hyaluronidase and its inhibitors, since the excretion of cholates was reduced during all hours of the 
experiment. 

lo 
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