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Investigations conducted ear l ier  in the Department of Pharmacology, Institute of Experimental Medicine,  

Academy of Medical  Sciences of the USSP, have shown that degenerat ive lesions arising in the gastric mucosa fol-  
lowing excessive s t imulat ion of animals are reflex in character  [2-4]. Pharmacological  analysis showed that b lock-  
ing the centra l  link of the reflex arc prevents the development  of degenerat ive lesions in the stomach wall. It was 
found that the max ima l  protect ive effect  was exhibi ted by centra l  neurotropic substances which interrupt the flow 
of impulses mainly  in the region of the subcort ical  structures - the central  cholinolytics arnizi l  (benactyzine hydro- 

chloride) and me tamiz i l ,  blocking the chol inergic  synapses in the ascending part of the re t icular  formation, and the 
bra in-s tem sedatives - the barbiturates. Meanwhile, drugs belonging to the group of the cor t ical  sedatives - chloral  

hydrate,  paraldehyde,  and urethane - do not prevent reflex degenerat ion of the s tomach wall  [4, g, 6, 7]. On the 
basis of these results the hypothesis was put forward that the switching of afferent impulses from the reflexogenic 
zones to the efferent part of the reflexes, disturbing the nutrition of the stomach, takes place at the level  of the sub- 
cor t ica l  structures [1], 

This undoubted par t ic ipat ion of the cholinergic structures of the central  nervous system in the development  of 
the reflex degenerat ive  lesions in the stomach wall  was the reason for the present invest igat ion of the changes in 
the ace ty lchol ine  balance ,  in both the region of the subcort ical  structures and the cerebral  hemispheres, in the pres- 
ence of reflex degenerat ive  lesions of this type. 

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

Degenerative lesions in the wall  of the s tomach were produced by O. N. Zabrodin's  method: rats were ex-  
posed for 3 h to the act ion of an e lec t r ic  current while immobi l i zed .  The st imuli  consisted of rectangular  pulses of 
al ternat ing current, generated by an electronic  stimulator,  with a frequency of 50 cps and an output vol tage of 8- 
10 V. The animals took part in the experiments after fasting for 24 h. Electrodes were inserted into the muscles of 

the forelimbs. Intact fasting animals were used as controls. 

Immedia t e ly  after the cessation of s t imulat ion,  the rats were decapi ta ted  and their heads were immersed in a 
cool ing mixture consisting of acetone and dry carbon dioxide. After a few minutes the brain was removed and 
homogenized in cooled mortars. Pieces of the cerebral  hemispheres and the region including the subcortical  forma- 

tions were taken for investigation. The free and bound ace ty lchol ine  were determined on a b io logica l  test o b j e c t -  
the rectus abdominis muscle of a frog, t reated with neost igmine - by the method recommended by N. A. Verzhbin- 
skaya. The isolated muscle was kept in a refrigerator in Ringer's solution for 24 h. During testing the bath with the 
muscle and al l  the solutions were placed on ice. The acetylchol ine  was extracted with Ringer's solution containing 
neostigmine (2 �9 10-s). For the determinat ion of free ace ty lchol ine  the extract ion was carried out on ice; for the 

determinat ion  of bound acetylchol ine  the brain tissue was t reated by repeated homogenizat ion at pH 2.0, after 
which the homogenate was placed on a boi l ing water bath for 1 rain. Immedia te ly  before testing, all  the extracts 
were a lka l i f ied  to pH 7. 0, after which a known volume of extract  was added to the bath containing the muscle. The 
ampl i tude  of the muscular contract ion produced by the test extract  was compared with the ampli tude of the contrac-  

tion caused by a known concentrat ion of acetylcholine.  

The s tomach of the rats s t imulated as described above was opened and examined macroscopical ly.  In 85% 
of the exper imenta l  rats marked macroscopic changes were found: the stomach was f i l led with blood-s ta ined con- 
tents, the epi the l ium of the mucous membrane had desquamated,  and mult ip le  hemorrhagic lesions of the mucous 
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Fig. 1. Acetylchol ine  con-  
tent of the brain of normal 
rats (in t~g/g fresh tissue). 
Here and in Fig. 2: unshaded 
columns) free acetylchol ine.  
shaded) bound. Each column 
reflects the results of 12 
experiments.  
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Fig. 2. Effect of prolonged s t imula-  
tion on the acety lchol ine  content of 
the brain in rats exposed to an e l e c -  
tric current (in g g / g  fresh tissue), I) 
Control; II) experiment.  
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membrane were present. The content of y-aminobutyr ic  acid (GABA) in the 

cerebral  hemispheres of the rats was determined by the method of the descend- 
ing paper chromatography followed by spectrophotometry of the e luate  [8]. 
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Fig. 3. Content of GABA in the 
rats'  brain (in rag%). I and IV) 

control  (25 animals in each); It) 
i m m e d i a t e l y  after s t imulat ion 
for 3 h with an e lec t r ic  current 
(16 animals); III) 15 rain after 
s t imulat ion ceased (13 animals); 
V) s t imulat ion for 3 h against 
the background of amiz i t  (3-5 
mg/kg.  15 animals); VI) s t im-  

ulation for 3 h against the back-  
ground of phenobarbital  (100 
mg/kg,  10 animals). 

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

In the normal rats the content of free acety lchol ine  in the cerebral  hem-  

ispheres was sl ightly higher than in the region of the subcort ical  formations, 
whereas the content of bound acetylchol ine  in the two regions invest igated was 

the same (Fig. 1). 

St imulat ion of the immobi l i zed  fasting rats for 3 h with an e lec t r ic  cur-  
rent was accompanied  by a considerable fall  in the level  of the bound ace ty l -  
choline,  mainly  in the subcort ical  region where its content was more than 
halved - f r o m  1.2 to 0.58 / lg /g  fresh tissue; in the cerebral  hemispheres the level  
of the bound ace ty lchol ine  showed a less marked change, fal l ing from 1.0 to 
0.7 ~g /g  (Fig. 2). The content of free acetylchol ine,  on the other hand, fel l  by 
a greater  degree in the cerebral  hemispheres - from 2.1 to 1.3 #g /g  fresh tissue; 
in the region of the subcort ical  formations the difference in the content of free 
acety lchol ine  was smal l  (P > 0.05). 

Hence, s t imulat ion of the immobi l i zed  rats for 3 h with an e lec t r ic  cur-  
rent, causing the development  of degenerat ive lesions of the s tomach wall, was 
accompanied  by a fal l  in the ace ty lchol ine  content in the brain. It was note-  
worthy that the decrease in the content of bound ace ty lchol ine  was more marked 
in the subcort ical  region, This demonstrates that in the conditions of these ex-  
periments the chol inergic  processes in the hypothalamus had undergone more pro- 
found changes than those in the cerebral  hemispheres. 

Since the exc i tab i l i ty  of the neurons of the central  nervous system is in -  
f luenced by GABA, which disturbs the transmission of impulses in some of the 
central  synapses, it  was interesting to study the changes in the GABA level  in the 

brain in conditions causing the development  of reflex degenerat ive lesions of 
the s tomach wall. 

Immedia t e ly  after prolonged s t imulat ion of the rats with an e lec t r ic  current, the GABA content of the brain 
tissue was appreciably l o w e r e d -  from 18,9 to 10.2 rag% (Fig. 8). These changes were readi ly reversible,  for 15 
rain after cessation of s t imulai ion (the ear l ier  periods were not investigated) the GABA level  returned to normal,  

It may be concluded from these results that a factor possibly having a bearing on the protect ive effect of cer -  
taih central  neurotropic agents which prevent the development  of reflex degenerat ive  changes in the s tomach is a 

773 



change in the GABA content of the brain tissue. For this reason the effect of drugs of this type on the GABA level  
was invest igated in rats subjected to prolonged s t imulat ion with an e lec t r ic  current. According to findings obtained 

by I. S. Zavodskaya and O. N. Zabrodin (1963), the strongest protect ive action was shown by amiz i l  (3 mg/kg)  and 
phenobarbi tal  (100 mg/kg),  administered 15-80 rain before the beginning of st imulation.  Neither amiz i l  nor pheno- 
barbi ta l  was found to prevent the fal l  in the GABA level  in the cerebral  hemispheres of the exper imenta l  animals. 

Final ly,  an a t tempt  was made to discover whether the GABA content was changed by the act ion of substances 

s t imulat ing and depressing the chol inergic  processes in the eentrat  nervous system. For this purpose central  mus-  

car ine l ike  and n icot ine l ike  cho t inomimet ic  drugs (arecoline,  nicotine) were used in doses causing hyperkinesias, 

and central muscarinelike and nicotinelike cholinolyties [amizil, diphacil (adiphenine hydroehloride)] in doses pre- 

venting them. 

Not one of the substances mentioned had any significant effect on the GABA content in the brain tissue of the 

experimental animals (see Fig. 3). 

A combinat ion  of e l ec t r i ca l  s t imulat ion with immobi l i za t ion  of fasting rats for 3 h, causing degenerat ive 

lesions of the s tomach wall, was accompanied  by obvious disturbances of the ace ty lchol ine  ba lance  in the brain. 
These disturbances were expressed most c lear ly  by a decrease in the content of bound ace ty lchol ine  in the region 

of the subconica l  formations and by a decrease in the content  of free acety tchol ine  in the cerebral  hemispheres. 

S U M M A R Y  

Degenerat ive  lesions of the gastric mucosa were induced in starving rats by exposing them for 3 h to a n e l e c -  
tric current while being inmobi l ized .  I t  was shown that the development  of reflex degenerat ion of the gastric wall  
was accompanied  by disturbances of the ace ty lchol ine  ba lance  in the brain. These disorders were manifested by a 

reduction in the leve l  of bound ace ty lehol ine  mainly  in the hypotha lamic  region and by a decrease in the amount 

of free aee ty lchol ine  mainly  in the cerebral  hemisphere.  

Experiments made  under analogous conditions revealed also a reduction in the leve l  of }, , aminobut i r ic  acid  

in the brain of exper imen ta l  rats. 
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