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Exper imen t s  on dogs showed that s t imulat ion of the an t e r io r  hypothalamus inhibits cho le res i s  
and reduces  the synthetic capaci ty  of the hepatocytes .  Stimulation of the p o s t e r i o r  hypotha-  
lamic  nuclei i n c r e a s e s  ch lo res i s  and the synthetic capaci ty  of the hepatocytes .  The response  
of the liquid f rac t ion  of the bile is de te rmined  by the pe rmeab i l i t y  of the connec t ive - t i s sue  
s t r o m a  and of the in t e rce l lu l a r  spaces  of the l iver .  
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Stimulation of var ious  hypothalamic s t ruc tu r e s  modif ies  the b i l e - fo rming  function of the l i ve r  [7, 8]. 
However ,  the avai lable  data a re  not sufficient to identify the local izat ion of hypothalamic influences on bile 
format ion .  

This  p rob l em  was examined in the p r e sen t  invest igat ion.  

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

Acute expe r imen t s  were  c a r r i e d  out on 20 male  dogs weighing 6.5-11 kg, anesthet ized with ch lora lose ,  
and with pla t inum e lec t rodes  implanted into the hypothalamus [3, 6]. The hypothalamus was s t imulated with 
square  pulses  (40 Hz, 7.5 V, 0.2 mA, 0.5 msec)  for  10 min f rom a type UES-1 e lec t ronic  s t imula tor .  The 
bile was col lected through a polyethylene ca the te r  introduced into the common bile duct, for  a per iod of 6 
h. To a s s e s s  the state of pe rmeab i l i t y  of the connec t ive - t i s sue  s t r o m a  and the cel l  m e m b r a n e s  of the l iver ,  
the po ta s s ium and sodium c l ea rance  with the bile was de te rmined  by f lame pho tomet ry  [5], alkaline phos-  
p h a t a s e  act ivi ty  in l ive r  homogenates  and s e r u m  was es t imated  [4, 9], and acid mucopo lysacchar ides  were  
de te rmined  h i s tochemica l ly  by the react ion  with toluidine blue at different  pH values (2o8-4o6). The i r  dif- 
fe rent ia l  analys is  was c a r r i e d  out a f t e r  methylat ion,  demethylat ion,  sulfatation,  and incubation in a solution 
of t e s t i cu la r  hyaluronidase  [2]~ Some control  sect ions were  t rea ted  before  the react ion  with 0.2 N NaOH 
solution. The resu l t s  of invest igat ion of the quali tat ive composi t ion  of the bile (cholates by  the S h i r e - C o o -  
ney method,  b i l i rubin  by the Van den Bergh method,  and choles te ro l  by the Levchenko method), de t e rmina -  
tion of cho l ines te rase  act ivi ty in l i ve r  homogenates  and blood s e rum [4, 8], and h i s tochemica l  detect ion of 
glycogen [10] in the l iver ,  and of RNA by B r a c h e t ' s  method and by luminescence  m i c r o s c o p y  gave evidence 
of the functional act ivi ty  of the hepatocyteso P ieces  of l ive r  for  h i s tochemica t  invest igat ion were  taken dur-  
ing and a f t e r  the end of the exper iments~  The numer i ca l  data were  subjected to s ta t i s t ica l  ana lys i s .  The 
signif icance of d i f fe rences  was de te rmined  by Student 's  c r i t e r ion .  The his tological  p r epa ra t ions  were  a s -  
ses sed  visual ly .  Ten  fields of vision were  examined in the sect ions and 200 hepatocytes  were  counted in 
ident ica lzones ;  the mean  content of the p a r t i c u l a r  subs t ra te  was then deduced with the aid of a f ive-point  
sys t em of g rada t ions ,  

EXPERIMENTAL RESULTS AND DISCUSSION 

Before s t imulat ion of the hypothalamus a high glycogen level  was detected in the cen t ra l  and pe r iphe ra l  
zones of the lobule i n t h e  l i ve r  of the intact  an imals .  Cytoplasmic  RNA was dis t r ibuted as sepa ra t e  granules  
in the pe r inuc l ea r  region and close to the cell  m e m b r a n e s .  Nucleo lar  RNA was c l ea r ly  defined. The RNA 
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Fig. 1. Topochemis t ry  of g lycogen-RNA and nonsulfated mucopolysacchar ides  in l iver  af ter  
stimulation of an te r ior  hypothalamic nuclei: a) glycogen utilization in hepatocytes.  PAS react ion 
by McManus' method, 630 x; b) distribution of RNA in hepatocytes.  Acridine orange (1:10,000) 
in R inge r ' s  solution pH = 5.0. Luminescence microscopy,  420 x Excitation f i l ter  2-SS-4; sup- 
press ion  fi l ter  T-1 N~ c) Depolymerizat ion of nonsulfated mucopolysacchar ides  in in tercel lular  
spaces of l iver.  Toluidine blue, pH 4.0 ,420 x; d) depolymerizat ion of nonsulfated mucopolysac-  
charides in connect ive-t issue s t roma of bile ducts. Staining and magnification the same.  

Fig. 2. Topochemis t ry  of nonsulfated 
mucopolysacchar ides  in l iver  af ter  
stimulation of pos te r io r  hypothalamic 
nuclei: a) distribution of RNA in hepa- 
tocytes.  Staining and magnification as 
in Fig. lb; b) nonsulfated mucopolysac-  
charides in connect ive- t issue s t roma 
and lumen of bile duct. Toluidine blue, 
pH 4.0,630 x. 

content was inversely proport ional  to the glycogen content. 
7 -Me tach romas i a  of the connect ive- t issue s t roma of the l iver  
was m o s t m a r k e d  at pH 4.0. The Y-metachromat ic  sub- 
s t rate  in the hepatocyte cytoplasm formed single granules 
and small  clumps. The intercel lular  spaces were closed and 
filled with Y-metachromat ic  substrate .  In the connective- 
t issue surrounding the ducts 7 - m e t a c h r o m a s i a  increased 
toward the basement  membrane.  Acid mucopolysacchar ides  
were present  in small quantities in the bile ducts in the com- 
position of the secret ion and in the apical par ts  of the epithe- 
lium. Histochemical  analysis of the Y-metachromat ic  sub- 
strate showed that it consisted of nonsulfated forms of acid 
mucopolysacchar ides  of the hyaluronate type. 

After stimulation of the nuclei (supraoptic, anter ior  
and lateral  hypothalamic) of the an te r ior  hypothalamus the 
glycogen content in the l iver  tissue fell or  disappeared com- 
pletely (Fig. la) and the intensity of the PAS reaction of the 
collagen fibers in the connect ive- t issue s t ruc tures  increased.  
Meanwhile a high content of homogeneous cytoplasmic RNA 
was c lear ly  seen in the hepatocytes and Kupffer cells (FAg. lb)o 

The metachromat ic  substrate of the connective~tissue s t roma and in tercel lu lar  spaces showed general ized 
depolymerizat ion (Fig. l c ,  d). The content of acid groups of mucopotysacchar ides  in the connect ive- t issue 
s t ructures  was reduced. These changes took place in the direct ion from the per iphery  toward the center  of 
the lobuie and were connected with the adventitia of the blood vesse ls .  Para l le l  with depolymerizat ion of the 
acid mucopolysacchar ides ,  the choleres is  was reduced by 50% (P < 0.01) compared with the control,  the con- 
centration of potassium ions in the bile was reduced by 30.8% (P < 0.01), and the alkaline phosphatase ac-  
t ivi ty in the blood serum was increased by 43.4% (P < 0.05). The associated changes between all these in- 
dices reflect  increased permeabil i ty  of the bile ducts, the possible cause of the increased reabsorpt ion of 
water  and salts,  leading to concentration of the bile and a decrease  in choleres is .  As a resul t  of the de- 
c rease  in the liquid fraction, the concentration of cholates was considerably increased (by 58.5%; P < 0.01). 

After stimulation of the nuclei of the pos te r io r  hypothalamus (lateral and medial  mammil la ry ,  pos te r -  
ior  hypothalamic) not only was the glycogen content reduced but the intensity of the PAS reaction of the 
hepatocytes also was weakened. The RNA content in the hepatocytes,  Kupffer cells,  and epithelium of the 
bile ducts was much higher than in the l iver  of the animals af ter  stimulation of the an ter ior  hypothalamic 
nuclei (Fig. 2a). The chief his tochemical  difference between the l iver  t issue during stimulation of the pos-  
t e r io r  hypothalamic nuclei compared with stimulation of the an ter ior  was the different react ion of the Y- 
metachromat ic  substance. After  stimulation of the pos te r io r  hypothalamus the degree of 7 - m e t a c h r o m a s i a  
increased sharply (Fig. 2b). Meanwhile the choleres is  was increased by 17.6% (P < 0.01) and the concen- 
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tration of potassium ions in the bile was increased by 24.1% (P < 0o01). 

The permeabili ty gradient of the connective-tissue stroma and intercellular  spaces of the liver, the 
potassium and sodium clearance with the bile, and the alkaline phosphatase activity evidently determine the 
charac te r  of the reaction of the liquid fraction of the bile to stimulation of the anterior  or poster ior  hypo- 
thalamus. 

Differences between the results described above and data in the l i terature [1] can be explained by 
differences in the scope of the methods used. 
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