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Intravenous injection of pituitrin into ra ts  causes a decrease  in the membrane  potential of 
the hepatocytes and in the intensity of bile secret ion.  Depression of the secre t ion of neuro-  
hypophyseal hormones  by loading animals with a w a t e r - e t h a n o l  mixture is accompanied 
by an increase  in the level of bile secret ion and in the membrane potential of the ceils.  A 
direct  corre la t ion  exists  between these values.  

Investigations [1, 2, 4] have shown that neurohypophyseal  extract  (pituitrin) has a marked effect on 
the intensity of bile formation.  The mechanism of this action of pituitr in is not yet c lear .  In par t icular ,  
the place where the hormone acts  has not yet been identified: it is not known whether it affects the bi le-  
secret ing function of the parenchymatous cells of the liver,  which part icipate in the formation of p r ima ry  
bile, or  whether it acts  on the exchange of water  and electrolytes  taking place in the sys tem of the bile 
ducts.  

The react ion of the l iver  cells to pituitrin was studied in this investigation by measur ing their  mem-  
brane potential (MP) and the rate  of secret ion of bile before and after  adminis t rat ion of pituitr in to the ra t s .  

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

Experiments  were car r ied  out on 36 female albino ra ts  weighing about 200 g and anesthetized with 
pentobarbital .  The l iver was exposed through an abdominal incision along the linea alba, the common bile 
duct was incised nea re r  to the duodenum, and a thin polyethylene catheter  was fixed into it to collect the 
bile. The secret ion was collected by micropipets  every  1, 2, or  5 min. Resp i ra to ry  movements  of the 
l iver  were a lmost  completely abolished by fixing the organ with t ransparent  plast ic  slabs which surrounded 
the organ on the side of the diaphragm and por ta l  vein. Glass microe lec t rodes  filled with 3.5-M KC1 solu- 
tion, with a res is tance  of 20-35 M~, were used to measure  MP. The recording ins t rument  was a vec to r -  
e lec t rocardioscope (V]~KS-01M) with cathode follower at the input. When the tip of the microelec t rode  
entered a cell an instantaneous deflection (lump) of the osci l loscope beam f rom the zero  line was observed.  
The microe lec t rode  was inser ted for  only 1-2 mm into the l iver  t issue to prevent  the possibil i ty of its entry 
into the epithelium lining the wails of the bile ducts.  MP was recorded  f rom the surface layer  of parenchy-  
marcus ceUs. At the beginning of the experiment  the rate  of bile secret ion and the magnitude of MP of 
several  cells were determined,  af ter  which the animal was given an intravenous injection of 0.1 ml isotonic 
sodium chloride solution containing pi tu i t r in-P in a dose of 0.1 unit/100 g body weight. In another ser ies  
of experiments ,  1 h before the experiment the animal received 3 ml, and 30 min la ter  another 3 ml/100 g 
body weight of 12% ethanol solution, which blocks neurohypophyseal  secret ion,  through a gas t r i c  tube. 
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T A B L E  1. Effect  of P i tu i t r in  on Rate  of Bile Secre t ion  and on MP 
of L i v e r  Cel ls  a f t e r  AdmIn i s t r a t i on  of a W a t e r - E t h a n o l  Mixture  
(M 4- m) 

Index 
studied l Initial n level n 30 rain 

After injection of pituitrin 

n 60 m/n n 90 min n 120 min 

Rate of I[ 
secretion I I 
(in p l .  ] t 
g-1. rain_l) 11 ] 

I 
MP (in mV) 47 

1,46+0,03 

47,8___0,8 I 
l 

1,29~0,05 I 81 1,32__.0,03 311,51___0,04 
<O,Oli I <o,oll i >0,5 

43,1~i,i 1541 43,9• 28145,1__+1,2 
<(0,001 ~0,001 ~0,1 

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

The r e s u l t s  of the con t ro l  m e a s u r e m e n t s  showed that  MP of the supe r f i c i a l  p a r e n c h y m a t o u s  ce l l s  of 
the l ive r  in r a t s  a ne s t he t i z e d  with pen tobarb i t a l  has  a mean  value of 35.8 4- 1.2 mV, in a g r e e m e n t  with data  
in the l i t e r a t u r e  [3]. 

In jec t ion of p i tu i t r in  into the an ima l s  caused  a d e c r e a s e  in MP of the l iver  ce l l s  and in the ra te  of 
bile s e c r e t i o n  dur ing  the next  5 rain.  The max ima l  d e c r e a s e  in these  indices  took place  within the 30 mill 
fol lowing the in jec t ion  of p i tu i t r in .  F o r  ins tance ,  the r a t e  of bi le  s e c r e t i o n  at this  p e r i o d  fel l  f r o m  1.30 4- 
0.07 (initial  level) to 0.85 4- 0.17 p l  �9 g-~ �9 rain -1 (P < 0.05), while MP fell  c o r r e s p o n d i n g l y  f r o m  35.8 4- 
1.2 to 31.9 4- 0.9 mV (P < 0.02). These  indices  w e r e  r e s t o r e d  to the i r  ini t ial  level  dur ing  the next  hour .  

A d m i n i s t r a t i o n  of the w a t e r - e t h a n o l  m ix tu r e  to the an ima l s  i n c r e a s e d  the cel l  MP to 47.8 4- 0.8 mV 
and the r a t e  of bi le  s e c r e t i o n  to 1.46 4- 0.03 #1 �9 g-1 �9 rain -1. In jec t ion  of p i tu i t r in  into an ima l s  a f te r  admin -  
i s t r a t ion  of the w a t e r - e t h a n o l  mix tu re  d is t inc t ly  l owered  both the cel l  MP and the r a t e  of bile s e c r e t i o n  
(Table i). 

The results of theseinvestigationsshow that as the intensity of bile secretion rises and falls, the MP 
of the hepatocytes undergoes parallel changes. A significantly high degree of correlation was found be- 
tween these values (r = 0.78; P < 0~ 
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