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Mitochondrial  monoamine  oxidase (MAO) act ivi ty in var ious  pa r t s  of the bra in  ( ce reb ra l  
h e m i s p h e r e s ,  b ra in  s t em,  cerebe l lum)  was studied in expe r imen t s  on rabbi ts  in the 
no rma l  s tate  and 1.5 h and 1 and 5 days af ter  c losed head injury.  Serotonin c rea t in ine -  
sulfate was used as the subs t r a t e .  Acute c losed  head injury was shown to cause  a sha rp  
dec r ea se  in MAO act ivi ty  in the var ious  pa r t s  of the bra in  of the expe r imen ta l  an imals .  
St imulat ion of the act ivi ty  of the nervous  s y s t e m  of the injured animals  was shown to r e -  
s to re  bra in  MAO act ivi ty .  
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Monoamine oxidase [monoamine: O2-oxidoreductase (deaminating),  EC 1.4.3.2] was f i r s t  found in 
the brain in 1937 by  Pugh and Quaste l  [11]. 

Inside the cei l ,  in va r ious  organs  or ,  at leas t ,  in the l i ve r  and bra in  t i ssue ,  MAO has  been shown to 
ex is t  exc lus ive ly  in the mi toehondr ia  [1], where  it is bound with the i r  outer  m e m b r a n e  [9, 12, 14]. 

The mi tochondr ia l  monoamine oxidase (MAO) of the b ra in  ca ta lyzes  the oxidative deaminat ion of 
dopamine (DA), 5 -hydroxy t ryp tamine  (5-HT), noradrena l in  (NA), ty ramine ,  t ryp tamine ,  and o ther  mono-  
amines ,  many  of which have a media to r  function [2, 13, 15]. 

The invest igat ion of the bra in  MAO af te r  head injury is pa r t i cu l a r ly  in te res t ing  because  of assoc ia ted  
d i s tu rbances  to the blood supply of the brain ,  resul t ing in some degree  of hypoxia.  

A prev ious  invest igat ion [6] showed that  the coupling of r e sp i r a t ion  with oxidative phosphoryla t ion in 
the bra in  is s e v e r e l y  d is turbed  a f t e r  head injury.  By modifying the functional s tate  of the nervous  s y s t e m  
of the e x p e r i m e n t a l  an imals ,  these  p r o c e s s e s  in the bra in  can be regula ted  [7]. 

It  s e emed  impor tan t  to inves t igate  the mi tochondr ia l  MAO act ivi ty of the b ra in  under  analogous ex-  
pe r imen ta l  conditions because  one of the functions of this enzyme,  located as it is in the outer  m e m b r a n e  
of the mi tochondr ia ,  immed ia t e ly  next to mi tochondr ia l  polyenzymic complexes  catalyzing r e sp i r a t i on  and 
oxidative phosphoryla t ion [5], is to regula te  these reac t ions  [4]. 

EXPERIMENTAL METHOD 

Experiments were carried out on male chinchilla rabbits weighing 2.2-2.8 kg. A closed head injury 
was inflicted by a blow f rom a 500-g weight  falling f ree ly  f rom a height of 2.2 m on to the r a b b i t ' s  head, 
fixed in a ce r t a in  posi t ion.  

In e v e r y  case  the in jury was m o d e r a t e l y  s eve re  and was accompanied  by convulsions and by t e m p o r -  
ary- r e s p i r a t o r y  a r r e s t ,  followed by more  rapid breathing.  
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TABLE 1. Ef fec t  of Adminis t ra t ion of Amphetamine on Brain Mito- 
chondria l  MAO Activi ty of Injured Rabbits 

Test 

object normal 

Cerebral 5,62~0,41 
hemispheres n=6 

P I 
Brain stem I 8,93• 

~cmbellum ! 7,41+---0,44 
n ~ 7  

p 

MAO activity (nmoles NHs/m 8 protetn/min) 

head injury head injury + amphetamine 

4,66m0,41 2,27• 5,78-----0,22 J 6,60-----0,22 6,09-'-0,78 
4 

n=5  n=5  n=5  n=4  n=5  

<0,1 

5,85~0,34 
n~5  
<o 22 

5,80~0,74 
n~5 

<0,05 

<0,01 <0,7 
0,00 ] 5,46• 
n=5 n=5 

0,940~0,34 <0,01 5,34~-0,43 
n=5 ~ n=5 
<O,Ol 1 <O,Ol 

<0,2 <0,1 i 
7,46-----0,38 i 6,54~-1,13 

n = 4  ] n=5 
<0,2 ] <0,02 

8,89-+-0,7! 6,17~-0,93 
n=3 n=5 
<0,1 ] <0,1 

Mitochondria f rom different  pa r t s  o f  the bra in  (ce rebra l  hemisphe re s ,  b ra in  s tem,  cerebellum} were  
isolated by di f ferent ia l  centr i fugat ion in 0.25 M sucrose  solution by the method of Brody and Bain [8]. The 
specif ic  mi tochondr ia l  MAO act ivi ty  was de te rmined  by the method of Gorkin et  al.  [3], based  on the quan-  
t i ty of ammonia  fo rmed  by deaminat ion of the subs t ra te  during incubation with suspensions  of mi tochondr ia  
in 02  M phosphate buffer ,  pH 7.4, for  45 min in an a tmosphere  of oxygen at 37.5~ (in a c o n s t a n t - t e m p e r a -  
ture wa t e r  bath,  with shaking).  Serotonin c rea t in ine-su l fa te  added at the ra te  of 10 /~moles per  sample ,  
was used as the subs t r a t e .  At the end of incubation, s amples  were  fixed by the addition of 50% TCA to a 
final concentra t ion of 5%. 

The ammonia  content  in p ro t e in - f r ee  f i l t r a tes  was de te rmined  by  Conway's  i so the rmic  dist i l lat ion 
method followed by N e s s l e r ' s  reac t ion .  MAO activi ty was e x p r e s s e d  as the number  of nanomoles  ammonia  
l ibe ra ted  in the course  of incubation pe r  m i l l i g r a m  protein pe r  minute .  The prote in  content in the samples  
was de te rmined  by Lowry ' s  method [10]. 

The invest igat ions were  c a r r i e d  out at in tervals  of 1.5 h and 1 and 5 days a f te r  head injury.  The 
act ivi ty of the nervous  s y s t e m  of the injured animals  was s t imula ted  5 min af ter  head injury and again 5 
h l a t e r  by adminis t ra t ion  of amphetamine in a dose of 0.6 m g / k g  body weight.  

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

The re su l t s  given in Table 1 show that  the mitochondria l  MAO activi ty va r i e s  in di f ferent  pa r t s  of 
the bra in  of intact  rabbi ts :  it was highest  in the brain  s tem,  in which it was 1.6 t imes  higher  than in the 
c e r e b r a l  h e m i s p h e r e s  and 1.2 t imes  higher  than in the ce rebe l lum.  

The MAO act ivi ty in all pa r t s  of the brain  studied was reduced 1.5 h a f te r  infliction of the head in- 
ju ry  on the animal ,  and the g r e a t e s t  dec rease  was observed  in the bra in  s t em.  The MAO act ivi ty  24 h 
a f t e r  head injury showed a sharp  dec rease  in all these par t s  of the b ra in .  The changes were  g r e a t e s t  in 
the brain s t em,  where  MOA act ivi ty  d i sappeared  complete ly ,  and in the ce rebe l lum,  where  the enzyme 
act ivi ty fell  to e x t r e m e l y  low values .  

In the exper imen t s  of s e r i e s I I ,  the an imals  were  t r ea t ed  with amphetamine af ter  head injury and the 
MAO act ivi ty  studied at the same  periods as above.  The r e su l t s  of these observa t ions  (Table 1) demons t ra te  
a ma rked  inc rease  in bra in  MAO activi ty both in the tes t s  1.5 h af ter  head injury and, in pa r t i cu la r ,  in the 
t e s t s  a f te r  24 h.  

St imulat ion of the act ivi ty  of the nervous  sy s t em of animals  subjected to head injury thus r e s t o r e d  
the sharp ly  reduced  bra in  MAO act ivi ty .  

These  r e su l t s  thus provide fur ther  conf i rmat ion  of the view that the active nervous s y s t e m  can c o m -  
pensate  for  the dis turbed b iochemica l  p r o c e s s e s  in the bra in  a f te r  head injury.  This impor tan t  fac tor  
mus t  be taken into account during the t r e a t m e n t  of head in jur ies .  
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