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Closed head injuries a re  cha rac t e r i zed  by the development of a state of s t r e ss  [1]. In this condition 
the diencephalon, one of the m o r e  important  centers  for  regulation of the autonomic and metabolic func- 
tions of the organism,  is subjected to powerful influences. An increase  in the concentrat ion of adrenal in-  
like substances in the blood and an increase  in the excret ion of adrenalin and noradrenal in in the urine 
have been decribed in patients with closed head injuries [2]. 

However, the cha rac te r  of the changes in the catecholamines and their p r e c u r s o r s  in the t issue has 
not been adequately studied. 

The object of the presen t  investigation was to study the changes in the concentrat ions of adrenalin, 
noradrenal in ,  dopamine, and DOPA in the blood and other  t issues of ra ts  before and after  subjection to 
powerful s t r e s s  caused by a closed head injury. 

EXPERIMENTAL METHOD 

Adrenalin, noradrenalin, and their precursors were determined in the blood, adrenals, heart, brain, 
and kidneys of male albino rats weighing 150-200 g, before and 15 man after infliction of a measured head 
injury. 

The animals were decapitated. The concentration of adrenalin and noradrenalin in the blood plasma 
was determined by a fluorometric method [3]. To determine the adrenalin, noradrenalin, DOPA, and dop- 

amine in the tissues, these substances were extracted by perchloric acid, the excess of potassium per- 
chlorate was removed, and subsequent treatment was carried out as described previously [4]. 

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

The resul ts  obtained are  given in the table. This shows that 15 rain after injury, the concentrat ion 
of adrenalin was inc reased  in the blood, brain, heart ,  and kidneys. The inc rease  in its concentrat ion in 
the adrenals  was not s ta t is t ica l ly  significant. 

The concentrat ion of noradrenal in  in the hear t  and bra in  showed a significant decrease .  In the kid- 
neys and adrenals  this decrease  was not s tat is t ical ly significant. The noradrenal in concentrat ion in the 
blood was increased.  The concentrat ion of substances determined as dopamine showed a significant de- 
c r ea se  in the brain  and adrenals ,  while in the hear t  the concentrat ion of this substance showed a tendency 
to fall. No dopamine was found in the kidneys of ei ther  the control or the experimental  animals.  

The decrease  in the DOPA concentrat ion was well marked only in thehea r t  t issue, and the decrease  in 
the brain,  kidneys, and adrenals  was not s tat is t ical ly significant. 

These resul ts  showing the concentrat ion of adrenalin and noradrenal in in the blood, adrenals,  brain,  
heart ,  and kidneys are  in general  agreement  with data given in the l i te ra ture  for  the levelof  thesesubs tanees  
in the organs [5, 6, 7, 10, 11]. The slight increase  in the relat ive concentrat ion of adrenalin in the blood 
and kidneys was evidently associated with the s t r e s s  caused by decapitation. 
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Concentrat ion of Adrenalin,  Noradrenal in,  Dopamine, and DOPA in the Tissues  (in #g /g  Tissue) and 
in the Blood P la sma  (in tzg/liter Plasma)  of Rats 15 Min after  Head Injury 

Organ Groups of animals 

control adrenal 
experimental. 

brain control 

experimental. 

control 
heart 

experhnental. 

kidney control 
] experirnental 

blood control ....... 

experimental . . . . . . .  

No. of 
exper- 
ments 

23 
13 

23 
13 

23 
13 

23 
13 

Adrenalin 

M ~ m 1:' 

1134+__105 
t352___87 >0,1 

0,04• 
0,104-0,01c~ <0,05 

O, 18-1-0,03 
0,35• <0,05 

~),054-0,01 
0,2• <0,01 

Noradrenalin 

M +_m P 

291,0t80,5 
88,3• <0, t>0,05 

0,514-0,05 
0,20• <0,001 

1,02• 
0,21• <0,001 

0,50• 
0,30_+0,08 >0,1 

1,3• 
3,4• <0,001 

i Dopamiae 

P M +.m 

4800-}-630 
~206~438 

3,9• 
1,6+0,58 

7,2• 
4,2+0,8 

0 0 
0 0 

0,05 

<0,01 

>0,05 

DOPA 

M+_m P 

3 ' 7 , 0 •  7 
35,6__+8,3 >0,1 

0,044-0,009 
0,03• >0, I 

0,16-t-0,025 
0 , 0 7 •  <0,01 

0,06__+0,013 
O, 06• 

In the adrenals ,  a high concentrat ion of substances determined as dopamine was found. It has been 
shown, however,  that the level of dopamine in this organ does not exceed 2% of the total dopamine content 
[8]. The content of dopamine found in these experiments  in the hear t  and brain was f rom 4 to 6 t imes 
g rea t e r  than the values obtained by other  authors [6, 10, 11]. Evidently in the adrenals,  and to a l e s se r  
degree in other  organs,  substances a re  p resen t  capable of giving f luorescence  in the conditions of dopamine 
determination.  

It may be concluded f rom repor ts  in the l i te ra ture  that after  head injury adrenalin is l iberated f rom 
the adrenals,  as a resul t  of which its concentrat ion in the blood is increased  and it is subsequently d i s t r i -  
buted among the t issues.  Because of these p roces se s  the level of adrenalin in the brain, heart ,  and kidneys 
regular ly  r i ses .  However, it has also been repor ted  in the l i te ra ture  that adrenalin, in high concentrat ions,  
may depress  the function of the sympathe t ic -adrena l  sys tem by the feedback principle,  evidently through 
its action on cer ta in  hypothalamic centers  [9]. 

The authors consider  that the dec rease  in the concentrat ion of noradrenalin,  dopamine, and DOPA in 
the t issues was associa ted  with depress ion of the biosynthesis  of catecholamines in these t issues in r e -  
sponse to the increase  in the adrenalin concentrat ion.  The inc rease  in the amount of adrenalin reaching 
the hypothalamic centers  in these conditions in possible because of the inc reased  permeabi l i ty  of the blood- 
brain  b a r r i e r  observed af ter  head injury [2]. 
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