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Elec t r ica l  st imulation of ra ts  for 3 h causes a sharp decrease  in the cateeholamine content in the 
l iver.  The liver glycogen content falls appreciably after  stimulation for 15 rain and even more  consid-  
e rab ly  af ter  s t imulat ion for  3 h .  

Degeneration of the l iver developing in rats  as a resul t  of e lect r ical  stimulation for  3 h is reflex in 
Character ,  the efferent part  of the reflex evidently being formed by sympathetic nerves  [3]. Catecholamines 
a re  known to have an important  role in metabol ism of carbohydra tes ,  lipids, and proteins [4]. However, no 
attempt has yet been made to study the content of catecholamines in the l iver t issue of ra ts  during p ro -  
longed and s t rong stimulation. P rocedures  st imulating sympathetic nerves cause activation of the adenyl-  
c y c l a s e - p h o s p h o r y l a s e  enzyme sys tem and, consequently, cause glycogen breakdown [5]. The l iver glyco-  
gen level can thus be regarded  as an index of the influence of the sympathetic nervous sys tem and adrenalin 
on l iver t issue.  

The object of the present  investigation was to study the content of catecholamines (noradrenalin and 
adrenalin) and the glycogen level in the l iver t issue during prolonged e lect r ical  st imulation of animals.  

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

Experiments  were  ca r r i ed  out on adult male rats  weighing 190-250 g, after  p re l iminary  fasting for 
24 h. The ra t s  were  immobil ized and st imulated through electrodes implanted into the forel imbs,  using 
square pulses generated by an electronic s t imulator  (50 /sec ,  10 msec,  5-7 V) for 3 h [2]. Intact ra ts  
served  as controls .  Immediately  after  the experiment ended the animals were decapitated and the l iver was 
removed,  washed with physiological saline to remove blood, and placed in liquid oxygen. The organ was 
ground to powder, and a weighed sample (200 mg tissue) was t r ans fe r red  into 5% t r ichoroacet ic  acid and 
homogenized. Catecholamines were determined f luorometr ica l ly  by Eu le r ' s  method as modified by V. A. 
Govyrin [1]. The l iver glycogen content of ra ts  st imulated for 3 h or  1 or  15 min was determined by van 
der Kley ' s  method [6]. 

EXPERIMENTAL RESULTS 

The noradrenalin and adrenalin content in the liver of the intact animals agreed with data in the 

l i te ra ture  [7]. 

A sharp decrease  (by 80%) in the noradrenal in  content was observed in the l iver of rats  st imulated 
for 3 h compared  with the control  (Fig. 1). In some experimental  animals the noradrenal in level fell so 
low that it could not be determined by the method used. The adrenalin content in the l iver also fell sharply 
(Fig. 1). 

The glycogen content in the liver fell significantly in rats  st imulated for 15 min, and after  s t imula-  
tion for  3 h this index fell even more  sharply  (Fig. 2). 

Stimulation of the animals for 3 h thus led to a sharp decrease  in the level ofbothcatecholamines  and 
glycogen in the l iver t issue.  
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Fig. 1. Effect  of e l ec t r i ca l  
s t imula t ion  of r a t s  for  3 h 
on ea techolamine  content  (in 
~ g / g  f r e sh  t issue)  in l iver .  
Shaded columns r e p r e s e n t  
control ,  unshaded columns 
exper iment .  
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Fig. 2 

Fig. 2. Glycogen content  
(in g %) in l iver  of r a t s  s t i m u -  
lated for  different  per iods .  
Legend as in Fig. 1. 

The d e c r e a s e  in content  of noradrena l in  and adrenal in  can be r ega rded  as the r e su l t  of exhaustion of 
the i r  r e s e r v e s  in the l ive r  t i s sue .  The exhaustion evidently resu l t s  f r o m  inc reased  r e l ea se  of ca techo l -  
amines  f r o m  the t i s sue  depots under the influence of the s t rong  s t r e a m  of sympathe t ic  impulses  a r i s ing  
during intensive s t imula t ion  of the an imals .  This  suggest ion is conf i rmed  by the obse rved  changes  in the 
l ive r  glycogen level  a f t e r  s t imula t ion  fo r  only 15 min.  
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