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Incorporat ion of methionine-S 35 into total proteins isolated f rom various par ts  of the brain 
af ter  a single injection of chlorpromazine ,  majeptil,  and t r i sed i l  was investigated in exper i -  
ments on ra ts .  General ized depress ion  of protein synthesis  in all s t ruc tu res  except the m e -  
dulla was observed 1 and 3 h af ter  injection of chlorpromazine .  In most  experiments majeptil 
gave a stimulant effect. The action of t r isedi l  was accompanied by reduced incorporat ion of 
methionine-S 35 into proteins  of most  brain s t ruc tures  and increased incorporat ion in the olfac-  
tory lobes. It is postulated that changes in protein synthesis  in individual brain s t ruc tures  
a re  an important  step in the mechanism of action of psychotropic drugs.  
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Most investigations, both in vitro [13, 15, 18] and in vivo [7, 9, 16, 17], point to inhibition of protein 
synthesis in brain t issue under the influence of chlorpromazine.  However, some worke r s  have descr ibed 
no change [2] o r  even stimulation of incorporat ion of labeled amino acids into brain prote ins  by c h l o r p r o m a -  
zinc [12, 19]. The effect of other psychotropic drugs and, in par t icular ,  of majeptil  and tr isedil ,  widely 
used in clinical pract ice ,  on protein synthesis  in the CNS has received very little study. 

In the investigation descr ibed below the effect of three neuroleptics - chlorpromazine ,  majeptil,  and 
tr isedil  - on incorporat ion of methionine-S 35 into proteins  of var ious par t s  of the ra t  brain was studied. 

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

Male ra t s  weighing 180-250 g received a single in t ramuscula r  injection of eh lorpromazine  (10 mg/kg),  
majeptil (2.5 mg/kg),  and t r isedi l  (0.09 mg/kg),  followed by intraperi toneal  injection of a solution of methi -  
onine - S  35 with a total activity of 12 pCi. The animals were  decapitated 3 h later ,  when the action of the 
drugs was at its height, and in the experiments with ch lorpromazine  some animals also were  decapitated i h 
af ter  the injection. P ieces  of t i ssue f rom various par t s  of the brain were  homogenized at 0-4 ~ C with 10% 
TCA. Subsequent t reatment  of the t issue (precipitation of proteins  with 5% TCA, extraction of lipids with 
ethanol and ether) was ca r r i ed  out in the usual manner.  The radioactivity of dried preparat ions  of the dry 
protein was measured  on P P - 8  and DP-100 rad iometers  with the aid of a T25-BFL end-type counter  with a 
thin mica window (1.5 mg/cm~). The specific activity was determined in counts per  minute per  gram p r o -  
tein, expressed as a ratio of the injected radioactivity per  gram body weight, and the relat ive specific ac -  
tivity was calculated allowing for the radioactivity of the TCA-supernatant .  The resul ts  of each se r ies  of 
experiments were  subjected to s tat is t ical  analysis  by Student 's method. Altogether  80 ra t s  were  used. 

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

After  injection of ch lorpromazine  the sharp dec rease  in motor  activity, muscle  relaxation, and ca ta -  
lepsy was accompanied by a dec rease  in the incorporat ion of methionine-S 3~ into proteins  in aH brain 
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Fig.  1. Changes in incorpora t ion  (in %) of methionine-S 35 
into p ro te ins  of va r ious  p a r t s  of r a t  b ra in  following a d -  
min i s t r a t ion  of eh lo rp romaz ine :  1) c e r e b r a l  cor tex ;  2) 
o l fac tory  lobes;  3) h ippocampus;  4) basa l  ganglia;  5) c e -  
rebe l lum;  6) c o r p o r a  quadr igemina;  7) pons; 8) medulla;  
9) spinal  cord;  10) hypothalamus.  Shaded columns a f t e r  
1 h; unshaded columns a f t e r  3 h. 
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Fig. 2. Changes in incorpora t ion  of methionine-S 35 into p ro te ins  of 
var ious  p a r t s  of ra t  b ra in  3 h a f t e r  admin i s t r a t ion  of majept i l .  L e -  
gend as  in Fig. 1. 

Fig.  3. Changes in incorpora t ion  of methionine-S 35 into pro te ins  of 
va r ious  pa r t s  of ra t  b ra in  3 h a f t e r  injection of t r i sed i l :  5) tha lamus;  
6) c e r ebe l l um;  7) c o r p o r a  quadr igemina;  8) pons; 9) medulla;  10) sp i -  
nal cord;  11) hypothalamus.  R e m a i n d e r  of legend as  in Fig. 1. 

s t r u c t u r e s  studied (Fig. 1). A signif icant  inhibition of p ro te in  synthes is  was obse rved  a f t e r  1 h in the basa l  
ganglia,  c e r e b r a l  cor tex ,  and hippocampus (P < 0.05). A tendency towards  s i m i l a r  changes  was found in all  
s t r u c t u r e s  except  the medul la .  The d e c r e a s e  in methionine-S 35 incorpora t ion  into bra in  p ro te ins  p e r s i s t e d  
3 h a f t e r  the injection of ch lo rp romaz ine .  However ,  the changes  w e r e  l e s s  marked  and they w e r e  s t a t i s -  
t ical ly significant  (P < 0.05) only in the h ippocampus.  

T h e  action of majep t i l  d i f fered signif icantly f rom that of ch lo rp romaz ine .  Against  the background of 
ma rked  ca ta lepsy ,  the incorpora t ion  of methionine-S 35 into p ro te ins  of mos t  b ra in  s t r u c t u r e s  was inc reased  
at the t ime  Of m ax i m a l  effect  of majept i l  (3 h). The g r e a t e s t  d i f fe rences  (by 35-50% c o m p a r e d  with the 
contro l  exper iments )  w e r e  obse rved  in the hippocampus,  hypothalamus,  and ol fac tory  lobes (P < 0.05). The 
f igures  for  prote in  synthes is  w e r e  not s ignif icantly di f ferent  f rom normal  in the c e r e b r a l  cor tex ,  spinal  
cord ,  and medul la ,  and only in the c e r e b e l l u m  was a sma l l  d e c r e a s e  in the incorpora t ion  of the label  ob-  
se rved  (Fig. 2). 

In the expe r imen t s  in which a compound belonging to the butyrophenone group (tr isedil)  was used,  
a s ignif icant  dec r ea s e  in p ro te in  synthes is  in  the h ippocampus and tha lamus  and an i n c r e a s e  in the o l fac tory  
lobes was o b s e r v e d  3 h a f t e r  injection (Fig. 3). A tendency main ly  for  the incorpora t ion  of methionine-S 35 
into prote in  to fal l  was found in the  r emain ing  b ra in  s t r u c t u r e s .  

The r e su l t s  o f  these  expe r imen t s  show that each of the psychot ropie  drugs  studied has a definite ef-  
fect  on pro te in  synthes is ,  but not a lways the s a m e  effect  in different  pa r t s  of the b ra in .  Ch lo rp romaz ine  
and t r i s ed i l  had a mainly  inhibitory effect,  w h e r e a s  majep t i l  had a s t imulant  effect.  Opposi te  changes  in 
p ro te in  synthes is  w e r e  produced in bra in  s t r u c t u r e s  by these  two m e m b e r s  of the phenothiazine s e r i e s  - 
e h l o r p r o m a z i n e  and majept i l  - when given as  a s ingle injection. Examinat ion of the mechan i sm of the 
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changes observed must  take into account data on the inhibition of ATP formation and of oxidative phosphory-  
lation in brain t issue by ch lorpromazine  [4, 5], which may give r i se  to a deficiency of the energy necessa ry  
for  protein synthesis .  Tr isedi l  is also charac te r i zed  by a reduced 0 2 consumption in brain t issue [14], 
whereas  majeptil  may cause the development of t i ssue hypoxia [3]. Considering the data on a change in the 
RNA content in different par t s  of the brain [11] and inhibition of the incorporat ion of labeled p r e c u r s o r s  
into RNA of the r ibosomes  [6, 8, 10, 11] by the action of chlorpromazine,  the effect of the drug on protein 
synthesis in the brain  may be considered to be exerted at the level of RNA synthesis .  

The resul t s  suggest  that changes in protein synthesis  in individual brain s t ruc tu res  under the influ- 
ence of the three psychotropic drugs studied a re  an important  step in the mechanism of their  action on the 
body. 

LITERATURE CITED 

1. V.A. Korzhov, in: Problems in Experimental Pathology [in Russian], Moscow (1959), p. 253. 
2. L.V. Mitina, Farmakol. i Toksikol., No. 6, 75 (1957). 
3, V.K. Fedorishcheva, On Some Features Distinguishing the Psychopharmacological Action of Majeptil. 

Author's Abstract of Candidate's Dissertation, Novosibirsk (1971). 
4. L. Abood, Proc. Soc. Exp. Biol. (New York), 88__., 688 (1955). 
5. H. Albaum and L. Milch, Ann. New York Acad. Sei,, 96_, 190 (1962). 
6. H. Breitbart, M. Perl, A. Mayevsky, et al., Proc. Soc. Exp. Biol. (New York), 143, 204 (1973). 
7. J. Carneiro and A. Cardoso, Experientia, 18, 220 (1962). 
8. C. Crifo, A. Bozzi, B. Mondovi, et al., Biochem. Pharmacol., 22, 2511 (1973). 
9. B. Goertz, B. Emmerich, and W. Kersten, Hoppe~-Seylers Z. physiol. Chem., 353, 793 (1972). 

10. A. Glasky, Fed. Proc., 22._, 272 (1963). 
11. J. Komender, Psychiat. Pol., 3_, 355 (1968). 
12. P. Kraus, Europ. J. Pharmacol., 3, 355 (1968). 
13. O. Lindan, J. Quastel, and S. Sved, Canad. J. Biochem., 35_., 1145 (1957). 
14. H. Michalek, G. Gatti, and F. Pocciari, Biochem. J., 110, 237 (1968). 
15. N.A. Peterson, C. McKean, and E. Ragh~pathy, Biochem. Pharmacol., 2_~1, 1275 (1972). 
16. R. Piha, R. Bergstr~im, L. BergstrSm, et al., Ann. Med. Exp. Fenn., 4__1,498 (1963). 
17. L. Safta, B. Cuparencu, and T. Holan, Acta Biol. Med. Germ., 25___, 363 (1970). 
18. Y. Takahasi and Y. Akabane, Canad. J. Biochem., 38_ 1149 (1960). 
19. Z. Votava and P. Kraus, in: Third International Meeting of the International Society for Neurochem- 

istry, Budapest (1971), p. 268. 
20. J. Yamamoto, A. Tsujimoto, Y. Tsujimura, et al., Jap. J. Pharmacol., 6_, 138 (1957). 

538 


