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Administrat ion of disulfiram, a dopamine-f l -oxidase inhibitor, af ter  adrenal  demedullation 
is accompanied by a sha rpe r  decrease  in the noradrenalin content in the hypothalamus than 
in animals with intact adrenals .  This operation had no such action on the change in n o r a d r e -  
nalin content in the hear t  and ce rebra l  hemispheres  resul t ing f rom administrat ion of disul-  
f i ram. 

The work of Baru [1, 2] has shown that exhaustion of noradrenal in (NA) r e se rves  of the centra l  n e r -  
vous sys tem is accompanied by activation of the adrenalmedulla,  with an increase  not only in secret ion,  
but also in synthesis of the hormone.  These interrelat ionships are  considered to ref lect  rec iproc i ty  be-  
tween the noradrenergic  s t ruc tures  in the cent ra l  nervous sys tem and peripheral  adrenomedul lary  s t ruc -  
tures  and they may play an important  role in the function of the sympath ico-adrenal  sys tem in s t r e ss  and 
in pathological s tates.  

As the next stage in the study of this problem it was decided that, in addition to information on the 
increase  in adrenomedul lary  activity associated with exhaustion of the cent ra l  noradrenergic  s t ruc tures ,  
information must  also be obtained on the state of these noradrenergic  s t ruc tures  after  inactivation of the 
adrenalmedulla .  

Accordingly,  in the investigation descr ibed below, the effect of adrenal  demedullation on the NA con-  
centrat ion in the hypothalamus, the ce reb ra l  hemispheres ,  and the heart  of albino ra ts  was studied during 
inhibition of NA synthesis by disulf iram, i.e., in a type of experiment designed to study the rate of tu rn-  
over of the mediator  as the most  adequate biochemical  index of activity of adrenergic  neurons [4]. 

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

Experiments were ca r r i ed  out on 25 male albino rats  weighing 190-250 g. Adrenal  demedullation 
was performed 10-14 days before the experiment by crushing the medulla of the glands through an incision 
in the capsule and cortex.  Animals undergoing a mock operation, with incision of the skin and fascia,  
mobilization of the adrenals ,  but no demedullation, acted as the control .  Disulfiram, a dopamine-f l -oxidase 
inhibitor, was injected intraperi toneal ly in 1% s tarch mucilage in a dose of 200 mg /kg .  The rats  were 
sacr i f iced 3 h la ter  by decapitation. The concentrat ion of catecholamines (CA) in the hypothalamus, c e r e -  
bral  hemispheres ,  and heart  was determined by the tr ihydroxyindole method [3] with modifications de-  
scr ibed previously [2]. To ver i fy  the completeness  of demedullation, the excret ion of CA in the urine and 
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T A B L E  1. Effect  of Adrena l  Demedul la t ion  on Changes  in NA 
Content  in the T i s s u e s  Caused by D i s u l f i r a m  (M * m) 

Group of animals 
NA content (in/~g/g) 

control [ disulfiram 

H y p o t h a l a m u s  
Undergoing mock operation . . . .  ] t,47• 1 0,74+0,10 

I 1,88• i 0,32• 0,04 Undergoing adrenal demedullation.. 
P >0,05 ' <0,oi 

Cereb ra l  hem i-~l~her e s 
Undergoingp mock opera~ion I 0'38-+0'04 I 0,14• 
Undergoing adrenal demedullatlon i 0 ,45•  0,10• 

>0,I >0,I 
Hear t  

Undergoing adrenal tiemedullation.. 0,73• 0,09 0,50• 0,05 
P >0,5 <0,05 

<0,00i 
<0,001 

 0,oo, 
<0,001 

<0,05 
0,05 

Note: Each group consisted of 5-6 animals. 

the CA content  in the ad rena l  t i s sue  r e m a i n i n g  a f te r  the ope ra t ion  w e r e  a l so  de t e rmined .  

EXPERIMENTAL RESULTS 

On the llth-12th day after adrenal demedullation the adrenalin excretion was much lower (0.015 
0.01 ~g) than in the control animals (0.17 * 0.002 pg), while NA excretion was doubled (normal 0.35 �9 0.02 
/~g, experiment 0.70 �9 0.17 #g). These results, together with the extremely low CA content in the residual 
adrenal tissue (not more than t/40 of normal) indicated that the operation had been effective. The NA con- 
tent in the hypothalamus, cerebral hemispheres, and heart was not significantly changed in the demedullated 
animals, laljection of disulfiram caused a marked decrease in the NA content in all tissues investigated 
from both the control and the experimental animals. However, whereas in the rats subjected to the mock 
operation disulfiram caused an approximately equal decrease in the NA content in the heart, cerebral 
hemispheres, and hypothalamus, in the animals subjected to adrenal demedullation the greatest decrease 
in NA content was observed in the hypothalamus (Table I). The NA content in the heart actually increased 
slightly. 

Since, when NA synthesis is blocked, the degree of exhaustion of its reserves in the tissues reflects 
the intensity of utilization of the mediator, these results indicate that after adrenal demedullation the con- 

sumption of NA in the hypothalamus is sharply increased. However, demedullation itself does not cause 
any decrease in the NA reserves in the hypothalamus but, on the contrary, there is actually a tendency for 
its concentration to increase. The possible reason may be that besides an increase in consumption, the 
biosynthesis of NA is also increased, i.e., there is a quickening of its turnover, indicating a marked in- 
crease in activity of the central noradrenergic neurons. 

An earlier investigation by the same method (blocking NA synthesis) showed that exhaustion of the 
NA content in the brain is accompanied by a more rapid turnover of adrenalin in the adrenals [2]. The re- 
sults described above largely confirm this hypothesis of the existence of reciprocal relationships in the 
system consisting of the central noradrenergic structures and the adrenal medulla, laying particular em- 
phasis on its hypothalamie mechanisms. 
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