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It has now been established that cer tain amino acids exert  a specific action on nerves,  influencing 
inter  alia the conduction of nervous impulses.  They also act as the source  of formation of biologically 
active substances influencing the brain [1, 9, 10, 12]. Now that these facts have been discovered,  the 
study of the amino-acid  profile of individual t issues ,  and especial ly of nerve tissue, when exposed to the 
action of various pharmacological  and hormonal  preparat ions  may help to shed light on the chemical  basis  
of brain  pathology. Bear ing in mind the important  role of serotonin in the regulation of cer tain functions 
of the central  nervous system,  the study of the concentrat ion of free amino acids in the brain t issue fol-  
lowing the administrat ion of this substance in var ious  doses to animals is of considerable interest .  This 
is par t icular ly  true because,  according to some reports ,  serotonin leads to pathological changes in the 
central  nervous sys tem [4-6, 8, 10, 11]. 

The present  study is a continuation of ea r l i e r  investigations of the effect of serotonin on metabolic 
p rocesses  [2], and its object was to examine the changes in the level of the free amino acids in the brain 
and l iver t i ssues .  

EXPERIMENTAL 

Experiments were carried out on albino rats of both sexes weighing from 180 to 200 g, receiving 
identical diets. The rats received no food for 16-18 h before the experiments. Serotonin was injected sub- 
cutaneously in different doses (2.5, 5.0, 7.5, 15.0, 25.0, and 50.0 mg/kg) made up in physiological saline. 
Two hours after injection of the preparation, i.e., when its action on the central nervous system was mani- 
fested most clearly, the rats were decapitated, the brain and liver were extracted and cleaned, and 
weighed samples of the fresh tissue were taken and treated to extract the free amino acids [3]. The 
amino acids were estimated quantitatively by the method of linear descending chromatography on paper 
[7]. Chromatography paper from the ~Chistye Soli ~ factory (batch No. II) was used after preliminary 
treatment with 8-hydroxyquinoline. The concentration of amino acids was determined from calibration 
curves plotted beforehand for separate groups of amino acids. 

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

The resul t s  showed that the content of free amino acids in the brain and l iver  of the intact animals 
was considerable.  The concentrat ions of aspar ta te  and glutamate were higher than those of the other 
amino acids, and their  concentrat ions in the brain were much higher than in the l iver  (see table). The 
histidine level in the brain t issue cha rac te r i s t i ca l ly  was much lower than in the liver,  and the brain also 
contained significantly less glycocol, alanine, ser ine,  agrinine, phenylamine, and tyrosine than the l iver,  

Administrat ion of serotonin to the animals was accompanied by marked changes in the level of c e r -  
tain amino acids in the l iver  t issue (see table). 

In the same conditions the level of glycocol, alanine, and leucine remained unchanged. The observed 
changes in the concentrat ions of free amino acids in the t issues  of the brain and l iver  were independent 
of the dose of the prepara t ion injected. Very character is t ica l ly ,  in both the l iver and the brain, cons ider -  
able changes in the concentrat ions of the essent ia l  amino acids took place under the influence of serotonin. 

The resul ts  of these investigations showed that the t i ssues  of various organs reac t  differently to ad-  
minis trat ion of serotonin. The level of many amino acids rose more in the brain than in the liver after 
injection of the same doses of serotonin. This fact may be attributable to the selective utilization of 
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Content of Free  Amino Acids in the Brain and Liver  Tissues  
of Rats before and after  Administration of Serotonin 
(in rag% of f resh tissue) 

, Brain t Liver 
before after t before after 

mjectmn injection1" injection* injection~" 
Amino acid 

Glycocol 
Alanine 
Serine 
Threonine 
Leueine 
Arginine 
Aspartate 
Glutamate 
Pheny.lalanine 
T}~rosme 
Hlstidine 

4,90+_0,30 
4,40___0,20 
5,404-0,10 
7,30 O, 06 
1,90• 
2,50• 

23,00_+0,40 
47,00• 1,00 

1,00_0,2 
2,50+0,07 
1,60-I-_0,10 

4,05~0,15 
3,84 ~0,10 
7,9• 
3,9+_0,25 

1,25~0,10 
6,85• 
47,0~1,0 
55,5_--+=2,0 
2,35~0, 12 
8,9~2,3 
5,1• 

6,20_+0,60 
8,10• 
8,00• 
7,00• 
2,60• 
5,40• 40 

17,60• 
13,30__+0,90 
5,00• 
5,60• 
9,80• 

8,4___0,10 
7,3• 

I1,5+0,9 
1o,2~o,65 
8,4_0,4 
2,14_:-0,1 

28,0+0,6 
13,2+0,9 
11,4• 
11,0__0,8 
5,5!0,3 

* The mean content of the amino acids was calculated f rom 
five observations.  
~The maximal increase  or decrease  in the amino acid con- 
tent under the influence of serotonin is significant. 

amino acids by the brain t issue under the influence of serotonin. Nervous d i sorders  may develop in ani-  
mals receiving injections of this compound evidently as a result  of disturbance of the metabol ism of indi- 
vidual amino acids and of the formation of neurotropic substances from them, capable of modifying the 
function of the central  nervous system.  

LITERATURE CITED 

i. A.L. Andreev, Proceedings of a Conference on the Production and Medical Uses of Amino Acids 
[in Russian], Moscow (1956), p. 33. 

2. S.V. Zakharov, Byull. ~ksp. Biol., No. ii, 71 (1963). 
3. E.M. Larionova and Yu. K. Ledentsov, in the book: Collected Publications of Sverdlovsk Medical 

Institute [in Russian], Sverdlovsk (1962), No. 35 (1962), p. 348. 
A. Ya. Mogilevskii, Uspekhi sovr. Biol., 50, No. 3 (6), 322 (1960). 4. 

5. Ao D. Nozdraehev, Uspekhi sovr .  Biol., 5__4, No. 2 (5), 129 (1962). 
6. T . S .  Paskhina, Vopr. reed. Khimii, No. 5, 447 (1960). 
7. T . S .  Paskhina, in the book: Modern Methods in Biochemistry [in Russian], Moscow (1964), p. 162. 
8, G . A .  Chernov, Med. Radiol., No. 6, 75 (1960). 
9. A. Meister,  Biochemist ry  of the Amino Acids [Russian translationl, Moscow (1961). 

10. H. McIlwain, Biochemist ry  and the Central Nervous System [Russian translation],  Moscow (1962). 
11. L . H .  Page, Physiol.  Rev., 34 (1954), p. 563. 
12. H .H .  Tallan, S. Moore, and W. H. Stein, J. biol. Chem., 211 (1954), p. 927. 

604 


