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Animals  were  adapted to high-alt i tude hypoxia (6000 m) for  6 h daily fo r  40 days. Adapta-  
tion to high-alt i tude hypoxia inc reased  the serotonin concentra t ion by 18% in the c e r e b r a l  
co r t ex  but lowered its concentra t ion in the hypothalamus.  It is postulated that the inc rease  
in power  of the s y s t e m  of sero toninerg ic  neurons and in the i r  influence on the co r t ex  plays 
an impor tan t  role  in the m e c h a n i s m  through which adaptation to hypoxia p reven t s  audiogenic 
ep i l ep t i fo rm convulsions.  

Previous investigations showed that preliminary adaptation to high-altitude hypoxia increases the re- 
sistance of rats to extremal stimuli giving rise to epileptiform convulsions and, in particular, to Krushin- 
skii's audiogenic epilepsy [i, 2]. Considering that in rabbits with genetically determined audiogenic epilepsy 
the serotonin concentration is lowered in the brain stem and diencephalon [7] it can be assumed that the 
changes in serotonin metabolism developing in the brain may play an important role in the mechanism of 
the antiepileptic action of adaptation. 

The object of the investigation described below was to study changes in the serotonin concentration 
in the cerebral cortex and hypothalamus of rats under the influence of adaptation to high-altitude hypoxia. 

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

The invest igat ion was c a r r i e d  out on male  r a t s  weighing 200-250 g. The an ima l s  were  adapted to high- 
alti tude hypoxia fo r  6 h daily for  40 days a t  an alt i tude of 6000 m, i. e., under  the conditions used  to p revent  
expe r imen ta l  epi lepsy [1]. Intact  r a t s  of the same  weight were  used as the control .  

The sero tonin  concentrat ion was de te rmined  in the c e r e b r a l  cor tex  and hypothalamus on the 40th day 
a f t e r  the beginning adaptation and 18 h a f t e r  r emova l  f r o m  the p r e s s u r e  chamber .  The exper imen ta l  ani-  
m a l s  were  decapi ta ted s imul taneous ly  with the controls .  Samples  of t i ssue  fo r  test ing were  removed  quickly 
and placed in liquid nitrogen. Serotonin [5] was de te rmined  with the Hitachi  M P F - 2  spec t ro f luo r ime te r .  
Serotonin c rea t in ine-su l fa te  was used as  the s tandard.  

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  

Adaptation to high-altitude hypoxia led to appreciable changes in the serotonin concentration in the 
brain structures of the experimental animals compared with the control (Table 1). In the control animals 
the serotonin concentration in the cerebral cortex was much lower than in the hypothalamus, only 38%. In 
the adapted rats the serotonin concentration in the cortex was also less than in the hypothalamus but the 
difference was less marked (50% of the hypothalamic concentration). In rats adapted to high, altitude hypoxia 
the serotonin concentration in the cortex was increased significantly (by 18%) whereas in the hypothalamus 
the serotonin concentration showed a tendency to fall. 
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TABLE i. Effect of Adaptation to High-Altitude Hypoxia on Sero- 
tonin Concentration in the Rat Brain (M 4-m) 

Series of 
experiments 

No. of 
animals  

Serotonin col~9r (in gg/g frozen 
tissue) 

cerebral cortex hypothalamus 

Control 21 0,514~0,015 1,326~0,023 
Hypoxia . . . . . . . .  30 0,609~0,033 1,210-----0,045 

Magnitude and significance 
ofdifferences 

q- 18% 
P<O,O1 

-8% 
P<O,05 

Since a genetically determined decrease  in the bra in  serotonin concentrat ion is accompanied by a de- 
c rease  in res is tance  to sound evoking epileptiform convulsions [7] and since an increase  in the serotonin 
concentrat ion in the bra in  induced by adaptation, on the other  hand, is accompanied by increased res is tance  
to this factor,  it can be concluded that the increase in strength of the sys tem of serotoninergic  neurons [3, 
4, 6, 8] and their  influence on the ce rebra l  cor tex  plays a role in the mechanism whereby adaptation to hy- 
poxia prevents  audiogenic epileptiform convulsions. 

1, 

2. 
3. 
4. 
5. 
6. 
7. 
8. 

LITERATURE CITED 

M. Ya. Maizelis, F. Z. Meerson, E. M. Leikina, et al., Byull. l~ksperim. Biol. i Med., No. i, 28 (1970). 
F. Z. Meerson, Physiology and Molecular Biology [in Russian], Moscow (1970). 
N. E. Anden, A. Dahlstr~m, K. Fuxe, et al., Acta Physiol. Scand., 67, 313 (1966). 
N. E. Anden, K. Fuxe, and K. Larsson, Experientia, 22, 842 (1966). 
D. F. Bogdanski, A. Tletseher, B. B. Brodie, et al., J. Pharmacol. Exp. Ther., 117, 82 (1956). 
N. A. Hillarp, K. Fuxe, and A. Dablstr~im, Pharmacol. Rev., 18, 727 (1966). 
G. Nelhaus, Neurology (Minneapolis), 18, 298 (1968). 
U. Ungerstedt, Acta Physiol. Seand., Suppl., 1 (1971). 

1157 


