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Monoamine oxidase activity of the hear t  and l iver  relat ive to tyramine and of the brain  relat ive 
to tyramine  and serotonin was studied in experiments  on rabbits exposed to acute s t r e s s  by 
immobilization. The catechoIamine concentrat ion was determined s imultaneously in the adrenal, 
heart ,  liver, and brain.  The catecholamine level in the t issues of the experimental  animals 
was found to be lower than in the control. Monoamine oxidase activity of the l iver  and hear t  
was not significantly changed. In the brain  of the rabbit exposed to s t res~  changes in the act i-  
vity of this enzyme occur red  in different d i rec t ions :  it was decreased  re la t ive  to tyram~ne 
but increased relat ive to serotonin. 

Investigat}ons [8, 9, 11, 13] have shown that the catecholamine level is lowered in the adrenals, brain, 
heart ,  and l iver  of animals with experimental  s t ress .  It is interest ing to study the pathways of catechol-  
amine metabol ism under these conditions. In cer tain chronic s t r e ss  states the wri ter  has found [2] an in- 
c r e a s e  in the volume of the quinoid convers ion of catecholamines.  As a resuI t  the catecholamines are  not 
completely  inactivated, but products  are formed with a marked catalytic and pharmacodynamic action [5, 6, 
7]. 

The object of the present  investigation was to study activity of mitoehondrial  monoamine oxidase (MAD), 
an enzyme part icipat ing in metabol ism of the biogenic monoamines (including the catecholaminesl  in rabbits 
exposed to acute s t r e ss  by immobilization. The catecholamine concentration was studied simultaneously in 
the adrenal,  brain, heart ,  and l iver.  

EXPERIMENTAL METHOD 

Altogether 25 chinchilla rabbits of both sexes (weight 2-2.5 kg~ were used. The state of stress was 
induced by binding the animals to the operating table in the supine position for 10 rain. 

Mitochondria of the heart, liver, and brain were sedimented by differential centrifugation in isotonic 
sucrose solution [15]. Mitochondrial MAO activity was determined from the quantity of ammonia formed 
during incubation of suspensions of mitochondria in 0.24 M phosphate buffer, pH 7.4 [1], with tyramine as 
substrate in a Warburg apparatus at 38~ for 60 rain. For the brain, serotonin also was used as substrate. 
The substrates were added at the rate of 10 pmoles per sample. At the end of incubation, 1070 trichloro- 
acetic acid was added (1:1) to the samples, and after centrifugation, the ammonia concentration wag deter- 
mined in the supernatant by Conway's isothermic distillation method followed by nesslerization. MAO acti- 
vity wag expressed in pg ammonia/rag protein. Protein was determined by the method of Lowry et al. [12]. 
To determine catecholamines and products of their quinoid oxidation, Osinskaya's trihydroxyindole fluores- 
cence method was used. The catecholamine concentration was expressed in micrograms per organ, while 
in the adrenal the calculation wag made with respect to one of the paired organs (the lefD. The control group 
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TABLE 1. Effect of Acute Stress  on Cateeholamine Concentration 
in Organs of Rabbits 

Organ 

Adrenal (left) 

Brain 

Heart 

Liver 

Catecholamine 

Adrenalin 

Noradrenalin 

Catecholamine content 
(in ~g) 

experi- control mental 
group group 

39,7+--3,1 16,6+1,61 
(n=32) (n= 11) 

2,15+-0,16 1,25+-0,18 
(n= 27) (n= 12) 

7,25+-0,22 3,00+-0,31 
(n=27) (n= 12) 

45,0+-9,1 24,7--+-4,0 
(n=2fi) (n=ll) 

<0,01 

< 0,05 

<0,01 

<0,05 

TABLE 2. Mitochondrial MAO Activity in 
the Brain of Rabbits with Acute Stress 

Substrate 

Serotonin 

Tyramine 

MAO activity (in ~tg 
NH~ /mg protein) 

control experi- 
mental 

group group 

293+-0,13 3,00+-0,18 
(n= 11) (n-- 12) 

5,02+-0,1 4,4+--0,17 
(n-- 11) (n=ll) 

<0,05 

<0,05 

consis ted of 32 intact rabbits.  The experimental  r e -  
sults were subjected to s tat is t ical  analysis using 
Student' s tables. 

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

A marked decrease  in catecholamine concent ra-  
tion was found in the organs of the experimental  rabbits 
compared  with the control (Table 1). Substances with 
the proper t ies  of products of quinoid oxidation of eate-  
cholamines in acute s t r e ss  werefound on ly in the l ive r ,  
but their  level and the frequency of their  appearance 

did not exceed the control.  By compar ison with ear l ie r  findings obtained in the study of cer ta in  types of 
chronic s t r e s s  [3], during exposure to acute s t r e s s  the volume of quinoid convers ion evidently was not in- 
creased.  

The mitochondrial  MAO activity of the l iver  and hear t  of the experimental  animals relat ive to tyramine 
was not significantly changed, being 16.4 • 0.7 pg/NH 3 mg protein for the l iver  compared  with the normal  
value of 17.0 • 0.22 pg /mg ,  while the corresponding figures for the hear t  were 1.55 �9 0.055 p g / m g  compared 
with a normal  1.47 * 0.085/~g/mg.  This suggests  that deamination does not play an essential  role in ca te-  
cholamine convers ion in the l iver  and hea r tdur ing  exposure to acute s t ress .  Under those conditions the role  
of other metabolic pathways (possibly, methoxylation), evidently is more  important.  

During incubation of the bra in  mitochondrial  prepara t ions  with tyramine  and serotonin, changes in MAO 
activity occurred  in different direct ions with the two substrates .  Deamination of tyramine  in the exper i -  
mental animals was reduced compared  with the control;  with respec t  to serotonin the activity of the enzyme 
was increased (Table 2). The decrease  in bra in  MAO activity with respec t  to tyramine  led to an increase  in 
the content of this amine in the brain, and this in turn affected the nonliberation of noradrenal in f rom the 
granules,  thereby controll ing its level [10]. 

Experiments  [14] have shown that in acute s t ress  the serotonin level in the bra in  r i ses ;  an increase  
in MAC) activity re lat ive to serotonin thus leads to its rapid inactivation and prevents  its excess ive  accumu- 
lation. 

The changes in MAO activity of the brain  with respec t  to tyramine  and serotonin found in these exper i -  
ments  are  evidently compensatory-adapt ive  in character .  
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