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Experiments on guinea pigs showed that head injury produces initial activation (during the 
first 15 rain after trauma) followed by inhibition of activity of the adrenal medulla. The 
adrenalin level fell in the hypothalamus and other parts of the brain 45 and i00 rain after 
trauma, while the normetanephrine concentration rose. It is suggested that the decrease 
in the noradrenalin content discovered in the brain does not reflect inhibition of its synthe- 
sis, but increased inactivation of noradrenalin by O-methylation, which leads to an increase 
in the normetanephrine content. 

After closed head injuries activation of the sympathico - adrenal sys tem and of the hypothalamo - hy- 
pophyseo - adrenocor t ica l  sys tem is observed [2, 3, 6, 8, 12]. Similar responses  have been descr ibed in 
other states of s t ress .  

Catecholamine metabol ism in var ious  fo rms  of s t r e ss  has been investigated on many occasions [1, 4, 
7, 11, 14, 15, 19, 21]. A feature distinguishing the s t r e s s  response  after  head injury is a lesion of the hy- 
pothalamus and bra in  stem [2], the region responsible  for adaptive react ions .  

The object of the present  investigation was to study the content of catecholamines,  DOPA, and nor -  
metanephrine in the bra in  and, in par t icular ,  the hypothalamus,  and in the adrenals  and blood of guinea pigs 
at var ious  t imes  after  head injury. 

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

Exper iments  were  ca r r i ed  out on male guinea pigs weighing 320-370 g. The t issue levels  of adrenalin, 
noradrenal in,  and DOPA [11], dopamine [10], and normetanephrine [9] were  investigated. Head injury was 
inflicted by a measured  blow f rom a metal  rod on the head. 

During the f i rs t  15 rain after  head injury the catecholamine content in the adrenals  was unchanged 
(Table 1), while the content of their  p r e c u r s o r s  was increased (dopamine by 18%, DOPA by 30%). Mean- 
while the blood adrenalin concentrat ion was increased  by 45%. The increased l iberation of adrenalin into 
the blood s t ream was thus balanced by its increased  formation.  This accounts for the apparent stability of 
the adrenalin concentrat ion in the adrenals .  Later  (after 45 and 100 rain, and 12 11) the content of adrenalin 
and its p r e c u r s o r s  in the adrenals  fell by 35-40%. However, the adrenalin concentrat ion in the blood fell 
appreciably (by 40%) only when 12 h had elapsed after  injury. It thus follows that the increase  in the blood 
adrenalin concentrat ion in the f i rs t  100 rain and its subsequent decrease  12 h af ter  injury can be regarded  
as the resu l t  of initial activation and subsequent inhibition of activity of the adrenal medulla. 

The work of Kassi l '  et al. [5, 6] has shown that the permeabil i ty  of the blood-brain b a r r i e r  is in- 
c reased  after  head injury, and this may explain the vary  considerable (200%) increase  in the adrenal  level 
in the hypothalamus 100 rain after t rauma.  
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The decrease  in the noradrenalin content in the hypo- 
thalamus 1.5, 45, and 100 rain after injury was  25, 30, and 
50%, respect ive ly .  According to some workers  [1, 13, 14] 
the decrease  in the noradrenalin r e s e r v e s  in the hypothal- 
amus and reticular formation is one of the factors contri-  
buting to activation of the adrenal medulla. The results  of 
the present investigation show that after head injury a de- 
crease  in the noradrenalin level  is characterist ic  of all the 
brain t i ssues .  

The decrease  in the noradrenalin content in the brain 
does not reflect  a decrease  in its  synthesis  (this hypothesis  
is contradicted by the f igures obtained for the content of 
precursors  of the mediator [14, 20, 21]), but its inactivation 
by O-methylation under the influence of catechol-hydroxy-  
methyl transferase ,  leading to elevation of the normetane- 
phrine level  in the central nervous system. Similar changes 
have also been demonstrated by other workers  [16-19, 21]. 

Analysis  of these results  reveals  the phasic charac- 
ter of changes in the catecholamines  after head injury. Dur- 
ing the f irst  15 rain after injury, after an initial decrease  
in the noradrenalin level  in the hypothalamus, the adrenalin 
system of the adrenals is activated, with the result  that 
adrenalin is l iberated from the adrenals into the blood 
stream (1st stage). The next stage (45 and 100 rain after 
head injury) i s  characterized by a decrease  in the r e s e r v e s  
of adrenalin and of its  precursors  in the adrenals,  res tora-  
tion of the normal  adrenalin level ,  and a decrease  in the 
noradrenalin concentration in the blood. The noradrenalin 
level  falls  sharply in the brain t issue,  especial ly  in the 
hypothalamic region. 

The lowered level  of adrenalin and its precursors  in 
the adrenals and blood 12 h after head injury indicates de- 
press ion  of the general  activity of the adrenal medulla. 
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