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Under the influence of chlorpromazine only transient changes take place in the content of various 
amino acids, RNA, and DNA in the rat brain. 

$ * * 

As a resul t  of his experiments  Decourt  [4] found that chlorpromazine posses ses  a ' na rcob io t i c"  a c -  
tion and lowers the intensity of metabolic p roces se s  in the central  nervous sys tem.  In this connection the. 
quantitative determinat ion of free amino acids in the brain t issue during prolonged adminis t rat ion of ch lor -  
promazine  is of considerable interest .  This is especial ly true because some amino acids influence the 
conduction of nervous impulses and are  the source of format ion of biologically active substances [1, 5]. The 
study of the RNA and DNA levels in the brain  during administrat ion of substances lowering the intensity of 
metabolic p roces se s  in nerve t issue is also of theoret ical  and prac t ica l  in teres t  because nucleic acids are  
important  fac tors  in the regulation of protein synthesis .  

The object of this investigation was to determine the content of f ree  amino acids, RNA, and DNA in 
brain t issue during prolonged adminis t rat ion of chlorpromazine .  

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

Exper iments  were ca r r i ed  out on albino ra ts  of both sexes weighing 180-200 g. The animals were 
kept on the usual diet. Three se r ies  of investigations were  made: in ser ies  I free amino acids, RNA, and 
DNA were determined in the bra in  t issue of healthy ra ts  (control), in se r ies  1I they were determined 2, 4, 6, 
and 24 h af ter  adminis t rat ion of chlorpromazine ,  and in se r ies  III at intervals  of 5, 10, 20, and 30 days af ter  
daily adminis t ra t ion of ch lorpromazine .  The drug was injected subcutaneously in a dose of 5 mg/~g. 

F ree  amino acids were determined quantitatively by the method of unidimensional descending ch rom-  
atography on paper  [2], and the RNA and DNA levels by the method of Schmidt and Thannhauser  [6] as modi -  
fied by Tsanev and Markov [3]. 

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

As Table 1 shows, the brain of healthy ra t s  has a high content of free amino acids, especial ly a s p a r -  
tic and glutamic acids, and also of threonine.  During the 6 h af ter  injection of chlorpromazine  a significant 
increase  was observed in the content of glycocol, alanine, serine,  threonine, and aspar t ic  acid and a decrease  
in that of leucine, arginine, histidine, tyrosine,  and glutamic acid. During daily adminis t ra t ion of ch lor -  
promazine,  on the 5th day the content of glycocol, alanine, leucine, and glutamic acid fell while the level of 
phenylalanine, tyrosine,  histidine, and aspar t ic  acid rose,  although on the following days (until the 30thday) 
no appreciable changes were found in the concentrat ion of free amino acids. However, a decrease  in the 
content of glutamic acid and an increase in that of aspartie acid were observed during daily administration 
of chlorpromazine throughout the period of the experiment. 

Table 2 shows that the rat brain contains more RNA than DNA. During the action of chlorpromazine 
the RNA content rose after 2 h and returned to its initial level after 4 h. In the course of administration 
of this drug for a long period the RNA level remained unchanged. So far as DNA is concerned, during 
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TABLE 1. Content of Free  Amino Acids in Brain Tissue at Various Times after  Administrat ion of Chlor -  
promazine  (in rag%) 

Amino Time after administration of chlorpromazine 

acid 

Control 
healthy 
animals 2h  

Glycoeol 5.28• 7.52• 
A lanine 4.60• 5.19• 
Serine 5.07~0.15 6.52• 
Threonine 7.20~0.18 9.50~0.142 
Leucine 2.08~:0.04 : 1.39• 
A rginine 3.0• 2.42• 
Aspartic acid 26.89• i28.11• 
Glutamic acid 44.98~0.45 35.75• 
Phenylalanine 1.01• 1.03• 
Tyrosine 2.21• 2.82• 
Histidine 2.03• 1.70=~0.092 

Note._..__= Number of animals g~ven in parentheses. 

4h  

8.83• 
5.23• 

10.51• 
6.98-~0.063 
1.48=~0.092 
1.87=~0.102 

28.08~0.062 
35.89~0.552 

1.02~0.023 

6h  

7.40• z 
5.02• 

11.85~:0.112 
8.30:~0.102 
1.35• 
1.63• 

31.15• 
37.04• 

1.09• 
Tr~ ces 

2.93 :~0.032 2.61• 

2 p < 0.01; 3 p 

5 days 

4.59~:0.082 
4.21=~0.083 
6.05~0.132 
7.24• 
1.45• 
2.92=~0.163 

33.90• 
40.02~0.41 ~ 
1.69• ~ 
2.58• 
2.86~ 0.14: 

10 days 

5.06~:0.08 
4.48• ~ 
4.46• ~ 
5.65~0.112 
1.29• ~ 

31.31• 
37.02:~0.II 2 
1.15:~0.07 ~ 
2.26• ~ 

20 days 

5.29• 
4.43• 
5.89• 
8.45• 
2.19• 

Traces 
26.18• 
36.30~0.952 

1.18• 
2.52• 

0.05. 

30 days 

4.73• 
4.40• 
5.95=k0.082 
8.16• 
1.98~0.063 

34.03• 
35.14• 

1.62• 
2.33• 
2.66 • 0.062 

TABLE 2. Content of RNA and DNA in Brain Tissue at Various Times af ter  Adminis t ra t ion of 
Chlorpromazine (in pg% P/100 mg tissue) 

Nucleic acid 

RNA 
DNA 

Control Time after  administrat ion of chlorpromazine 
(healthy animals 2 h 4 h 6 h 24 h 

24.2• 
9.0• 
(12) 

32.3• 
11.7• 

(9) 

24.5• 
ii .3 • 0.62 

(7) 

20.1• 
10.3:~0.552 

(8) 

22.2• 
10.2• 

(7) 

Continuation 

Nucleic acid 

RNA 
DNA 

I 
Control  [ 

 ealthy  mals 4 r 

24.2• | 
9.0• | 

(12) l 

Time after administration of chlorpromazine 

26.6• 
9.2• 

(11) 

25.9• 
9.2• 

(11) 

27.1• 
9.8• 

(11) 

22.1• 
10.5• 

(11) 

Note. Number  of animals given in parentheses .  2 p < 0.02; 3 p > 0.05. 

the 24 h after administration of chlorpromazine its concentration was higher than normal, but later it re- 
turned to normal .  The resul ts  thus demonstra te  that changes in the content of free amino acids, RNA, and 
DNA in brain  t issue a re  most  marked in the f i rs t  hours af ter  adminis t rat ion of chlorpromazine .  The 
changes consis t  basical ly of an increase  in the concentrat ion of nonessent ial  amino acids and a decrease  
in the concentrat ion of essent ia l  amino acids.  Prolonged adminis t rat ion of ch lorpromazine  had no signi-  
ficant effects on the level of amino acids, RNA, and DNA. The resul ts  obtained do not support conclusions 
previously reached according to which chlorpromazine  depresses  ni trogen metabol ism in the cent ra l  n e r -  
vous sys tem.  
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