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The synthes is  of acetylchol ine,  i ts  l iberat ion,  and i ts  level  in the c e r e b r a l  cor tex  and the con- 
tent of m e d i a t o r s  in the mesencepha lon  were  studied in intact  ca t s  and in ca ts  r ece iv ing  ben-  
actyzine,  ch lo rp romaz ine ,  and t r i f luoroperaz ineo  Benactyzine i nc rea sed  the l ibera t ion  of 
acetylchol ine by the cor tex and reduced  the content of the bound f rac t ion  of the med ia to r  in 
the c e r e b r a l  cor tex  and mesencephalon .  Ch lo rp romaz ine  inc reased  the l ibera t ion  and the 
content of f ree  acetylchol ine in the t i s sues  of the cor tex  and mesencephalon .  Under  the in- 
fluence of t r i f luoroperaz ine  the intensi ty  of l iberat ion of med ia to r  by the cor tex  was reduced,  
while the level  of its f ree  f rac t ion  in the cor tex  rose .  The cho l i ne - ace ty l t r an s f e r a se  ac t iv i -  
ty was unchanged under  these  expe r imen ta l  conditions. 

Many psychot ropic  drugs belonging to different  c l a s s e s  of chemica l  compounds and producing di f fer -  
ent pha rmaco log ica l  e f fec ts  in te r fe re  d i rec t ly  or  indirect ly  with the me tabo l i sm of acetylchol ine (AC) in 
the CNS. Details a re  given in the l i t e ra tu re  of the effect  of some cen t ra l  cholinolyt ics  on the content and 
l ibera t ion of AC in the bra in  [1-6]. Informat ion is given on the abil i ty of neurolept ics  to modify the syn the-  
s is  and l ibera t ion of AC in the bra in  t i s sues  of expe r imen ta l  an imals  [8, 9, 111. However,  the avai lable in-  
fo rmat ion  is not suff icient  to allow the role  of changes in AC me tabo l i sm  in the pha rmaco log ica l  act ion of 
psychot ropic  drugs  to be a s s e s s e d .  

This  paper  gives detai ls  of the effect  of the t r anqu i l i ze r  benactyzine and the neuro lep t ics  c h l o r p r o m -  
azine and t r i f luoroperaz ine  on p r o c e s s e s  connected with the synthes is ,  s to rage ,  and l ibera t ion of AC in the 
b ra in  of an imals .  

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

E x p e r i m e n t s  were  c a r r i e d  out on cats  weighing 3-4  kg. The an imals  were  divided into two groups.  
Group 1 cons is ted  of cats  decapi ta ted 1 h a f t e r  r ece iv ing  t e s t  drugs  or  physiological  sal ine.  The content of 
f ree  and bound AC in the i r  c e r e b r a l  cor tex  and mesencepha lon  was studied by the method of Cross l and  and 
Slater  [5]. The AC content was e x p r e s s e d  in /~g /g  wet t i ssue .  Act ivi ty  of c h o l i n e - a c e t y l t r a n s f e r a s e  
(2.3.1.6) in the c e r e b r a l  cor tex  was studied by Hebb~s method [7]. Activi ty of this enzyme was e s t ima ted  
f rom the amount  of AC synthes ized  by 1 g dr ied t i ssue  of the c e r e b r a l  h e m i s p h e r e s  and ca lcula ted  as a 
pe rcen tage  of the control .  L ibera t ion  of AC by the cor tex  was studied in the an imals  of group 2 by a mod-  
ified [3] method of Macintosh and Oborin [10]o In the modif ied method it was poss ib le  to e s t ima te  the inten- 
s i ty of AC l ibera t ion  in an ima l s  behaving f ree ly .  A hollow cyl indr ica l  c h a m b e r  of t r a n s p a r e n t  p las t ic ,  with 
an in ternal  d i ame te r  of 7 m m  and a height of 8 m m ,  was implanted into the skull  of the cats .  The c h a m b e r  
was  placed d i rec t ly  on the pia m a t e r  in the pa r i e ta l  region.  A plas t ic  rod  was s c rewed  into the hollow in- 
t e r i o r  of the chamber  to a dis tance of 1-'1.5 m m  f rom the bra in  sur face .  Nichrome cor t ica l  e l ec t rodes  
were  inser ted  con t r a l a t e ra l ly  to r e c o r d  the EEG. On the th i rd  day a f t e r  the opera t ion  the rod  was r emo v ed  
and the chamber  filled with physiological  sal ine containing ese r ine  (1 x 10 -4 g /ml )  w a r m e d  to 38~ After 
30 min  the e se r ine  concentra t ion  was reduced to 5 • 10 -6 g /ml ,  and throughout the expe r imen t  the solution 
in the chamber  was changed eve ry  qua r t e r  of an hour.  The AC content was de te rmined  in the s amples  and 
e x p r e s s e d  in ng /cm 2 cor t i ca l  sur face  in 15 min. 
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TABLE 1. Liberation of AC by Cerebra l  Cortex af ter  Injection of 
Benactyzine,  Chlorpromazine,  and Tr i f luoroperazine  into Cats 

No. of [ Content of acetylcholia-e(inng/cmzin 15 rain 

Drug and dose lexperl - [ ject ion of  ~ 

l Irugs~b~ack, a0 rain s0min oo min (in mg/kg) Iments 

I [ ;rouna) 

Benacty~.ine(0.2) . . . .  
P 
Chlorpromazine (1) . . . .  
P 
Trifluoroperaztne (0.05). 

5,5-'-0,3 

6,0"-0,7 

6,1--0,6 

8,3-----0,3 
<0,01 

6,2-----0,4 

3,3-----0,6 
<0,05 

H,4---i,1 
<0,01 
8,8~0,4 
<0,05 
3,3-----0,6 
<0,05 

7,0--+-0,3 
<0,05 

7,2-----0,5 
>0,05 

TABLE 2, AC Content in Cerebra l  Cortex andMesencephalonof  
Cats under Influence of Beuactyzine,  Chlorpromazine,  and 
Tr i f luoroperaz iue  

Drag and dose (in 
mg/kg) 

Intact animals . . . . .  
Beonactyzine (0.2) . . . .  

Chlorpromazine '(1). 
P 

Trifluotoperazi he(0.05) 
P 

,~C content (in ~g/g wet  ttssur 

cerebral  cortex  mesencephalon 

n n free bound 

30 
6 

9 

6 

free bound 

0,44-~0,03 0,38"~0,02 
0,44+0,03 0,24--0,02 

<O,Ol 
0,64-4-0,06 0,46--0,04 

<o,0ol 
0,59--*-0,03 0,52--'-0,11 

<0,05 

6 
6 

9 

6 

1,63~0,02 
1,80--0,13 

2,10--0,13 
<0,05 

1,54"+-0,07 

1,49"~0,13 
�9 1,13--0,07 

<0,05 
1,48--0,10 

1,26---0,10 

The EEG was recorded  with a Nihon-Kohden electroencephalograph.  In all the methods used AC was 
determined by a biological  method on the eser in ized dorsal  muscle  of the leech. 

Drugs were injected in t ramuscular ly  in the following doses:  benactyzine 0.2 mg/kg,  chlorpromazine 
1 mg/kg,  and t r i f luoroperazine  0.05 mg/kg.  

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

Under the influence of benactyzine the chol ine-acetyl  t r ans fe rase  activity was vir tual ly unchanged and 
amounted to 9070 of the control  level. Liberation of AC by the cortex rose  sharply,  while the bound fract ion 
of the mediator  in the cor tex  and mesencephalon decreased  at the same time (Tables 1 and 2). Slow high- 
amplitude waves were r ecorded  in the EEG. Chlorpromazine likewise did not change the chol ine-acetyl-  
t r ans fe rase  act ivi ty (917o of the control). A very  slight increase  in l iberat ion of AC by the cortex was ob- 
served  1 h after  injection of the neuroleptic.  The content of free AC in the cortex and meseneephalon rose .  
Synchronized activi ty predominated in the EEG during the period of increased AC liberation. No change in 
cho l ine-ace ty l t rans fe rase  activity was found after  administrat ion of t r i f luoroperazine to the cats (9470 of 
the control). Tr i f luoroperaz ine  reduced the intensity of AC liberation by the cortex,  but at the same time 
the concentrat ion of the free form of mediator  in the cortex rose.  The content of both fract ions of AC in 
the mesencephalon was unchanged compared  with the control.  In the dose used, t r i f luoroperazine did n o t  

affect the EEG. 

It follows f rom the resu l t s  of these experiments  that, unlike t r i f luoroperazine,  benactyzine and 
chlorpromazine  increased  the l iberation of the mediator .  This effect can evidently be connected with the 
cent ra l  muscar ine - l ike  cholinolytic proper t ies  of benactyzine and chlorpromazine ,  for it was observed when 
they were used indoses  leading to the appearance of slow activity in the EEG, whereas  t r i f luoroperazine 
did not change the e lec t r ica l  activity of the brain, 

Elevation of the free AC level by chlorpromazine and t r i f luoroperazine was evidently attributable 
neither to a change in the synthesis of the mediator  (since the chol ine-acetyl t ransferase  activity was un- 
changed under these exper imental  conditions, nor to a change in its l iberation (which was increased by the 
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action of chlorpromazine but reduced by trifluoroperazine).  The similar effects of chlorpromazine and 
trifluoroperazine on the accumulation of free AC suggest a possible connection with the neuroleptic action 
of both these drugs, although this problem requires  further study. 

The considerable and prolonged increase in the liberation of AC under the influence of benaetyzine, 
while its synthesis is unchanged, is evidently responsible for the lowered level of the bound form of the 
mediator in the brain tissues. 
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