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The content of adrenalin and noradrenal in was investigated in the motor  cortex, diencephalon, 
and mesencephalon of ra ts  running in a revolving drum. No changes in the catecholamine 
content were observed after  running for  4.5 and 70 rain. After running for 13 rain the 
noradrenal in  level in the cor tex was reduced. After running for 35 rain the adrenalin con-  
tent in the cor tex and diencephalon was increased.  An increase  in the adrenalin content 
in the diencephalon was observed also af ter  running for 97 rain~ 

The catecholamines play an important  role in adaptive and trophic functions of the animal body [9, 
11]o Many investigations have shown that the effects of a s t r e s s o r  on the content of the biogenic amines 
in the animal brain are  specific in charac te r  [3, 4, 13]. 

The objects of the present  investigation were to study the content of adrenalin and noradrenal in in the 
brain of ra ts  af ter  running for var ious periods of time in a revolving drum. 

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 77 male albino ra t s  weighing 200 • 20 g. The animals were kept in a 
glass drum (covered inside with plasticine to increase  friction), revolving at 44 rpm. The rats  were de-  
capitated with sc i s so r s  af ter  the lapse of the neces sa ry  t ime. On the day of the experiment  the control 
animals were kept in the same room as the revolving drum. The content of noradrenal in (NA) and adrenalin 
(A) in the cortex, diencephalon, and mesencephalon was determined by the method of Matlina and Rakh- 
manova [5] in a type EF-3  apparatus modified by Ao S~ Sharov. The fract ion descr ibed as "adrenalin" 
evidently contained a large amount of oxidation products of eatecholamines which, according  to some in- 
ves t igators ,  a re  difficult to differentiate by f luorescence analysis  f rom adrenalin [12]. According to the 
l i te ra ture  [6], the adrenalin content in the whole rat  brain var ies  between 0. 045 and 0. 047 ~g/g  and the 
noradrenal in content between 0.13 and 0.52 pg/g.  

EXPERIMENTAL RE SULTS 

During the f i rs t  4.5 rain of running in the drum, when the animals tried to escape from the apparatus,  
no significant changes were found in the cateeholamine content in the brain t issue.  During the next 13 rain, 
when the animals ran at the same speed as the drum revolved, the noradrenal in content in the motor  cortex 
fell f rom 0~ 053 to 0 .117•  # g / g  f resh  tissue (P< 0o01). After 35 rain, running in the drum 
began to al ternate with somersaul t ing  of the animals .  However, af ter  the drum was stopped the animals 
immediately got up on their  legs and tr ied to get out of the drum. This period can be regarded  as the 
beginning of mild fatigue~ At this stage the adrenalin content in the diencephalon was increased to 0.133 
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+ 0.022 p g / g  (control 0~ 0. 027 #g/g;  P< 0.05).  An inc rease  in the adrenal in  content in the bra in  has 
a lso  been observed  a f t e r  x - r a y  i r rad ia t ion  [2], in a t he ro sc l e ro s i s  [10], and dur ing repea ted  e lec t r i ca l  con-  
vulsions [1, 7]. 

When the drum was stopped a f t e r  running (somersaul t ing)  for  70 rain the an imals  were  able to stand 
up only a f t e r  a shor t  r e s t  (10-20 sec) .  T r e m o r  of the head and l imbs  was observed  at  this time~ No s igni -  
ficant changes were  found in the catecholamine content in these pa r t s  of the bra in  at this s tage.  After  
somer sau l t i ng  for  97 rain the an imals  were  unable to stand up and they responded only weakly to nociceptive 
s t imulat ion.  At this period the adrenal in  content in the diencephalon was inc reased  f rom 0. 095• 0. 019 
pg/g in the control  to 0. 245• 0. 038 ~g /g  in the exper iment .  

Hence, a f t e r  running for  13 rain a dec r ea se  in the noradrenal in  content in the moto r  cor tex  was ob- 
served ,  while a f te r  35 rain the adrenal in  content in the diencephalon was inc reased .  The s tate  of ex t r eme  
fatigue occur r ing  a f t e r  running for  97 rain was a lso  cha rac t e r i zed  by an inc reased  adrenal in  level  in the 
diencephalon.  In the mesencephalon  no changes in the catecholamine concentrat ion were  found throughout 
the per iod of the exper iment .  

Compar i son  of the r e su l t s  with those of invest igat ion of f ree  acetylehol ine and ace ty lcho l ines te rase  
act ivi ty  [8] show that the cholinergic components  of media tor  metabo l i sm undergo more  marked  changes 
than the ad rene rg ic  components  in the bra in  of albino ra t s  dur ing running in a revo lv ing  drum o 

L I T E I ~ A T U R E  C I T E D  

1. A . M .  Baru and To M. Vorob 'eva ,  in: Physiology and Pathology of the L imb ico -Be t i cu l a r  Complex 
[in Bussian],  Moscow (1968), po 53. 

2. M . T .  Goli ts inskaya and O~ M. Shandor, Abs t rac t s  of Proceedings  of the Fourth Conference on Bio-  
c h e m i s t r y  of the Nervous System [in Russian],  Tar tu  (1966), p~ 30~ 

3. R. Yu. II 'yuchenko, Yu. F. Pastukhov, A. Go El iseeva ,  et a l . ,  in: Physiology and Biochemis t ry  of 
Biogenic Amines  [in Russian],  Moscow (1969), p. 51. 

4. K . M .  Kagramanov,  Byull. ]~ksperim, Biol~ i Med. ,  No. 3, 3 (1966). 
5. ~o Sh: Matlina and T~ B. Bakhmanova,  in: Methods of Investigation of Some Sys tems of Humoral  

Begulation [in Bussian],  Moscow (1967), p. ]36~ 
6. ]~o Sh~ Matlina and I. B. Davydova, in: Biogenic Amines [in Bussian],  Moscow (1967), p. 13. 
7. K . I .  Pogodaev, N. F~ Turova,  and Vo M. Lebedev,  Ukr. Biokhimo Zh.,  No. 4, 348 (1969). 
8~ K . I .  Pogodaev, N. F. Turova,  and I. E. Semavin, Ukr. Biokhim. Zh. ,  No. 5, 307 (1969). 
9. H. Selye, Es s ays  on the Adaptation Syndrome [Russian t ranslat ion] ,  Moscow (1960). 

10. N . F .  Turova and K. Io Pogodaev, Abs t rac t s  of Proceedings  of the Fourth  Conference on Bio-  
c h e m i s t r y  of the Nervous System [in Bussian],  Tar tu  (1966), p. 107. 

11. Ao M. Utevskii,  in: Physiology and Biochemis t ry  of Biogenic Amines  [in Russian],  Moscow (1969), 
p. 5o 

12. A . M .  Utevskii  and V. O. Osinskaya,  in: Collected Proceedings  of the Third All-Union Conference 
on B iochemis t ry  of the Nervous System [in Russian],  Erevan  (1963), p. 495. 

13. V~ G. Shalyapina, in: Physiology and Biochemis t ry  of Biogenic Amines  [in Bussian],  Moscow (1969), 
p. 111. 

402 


