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The content of noradrenalin,  adrenalin, and serotonin in the hypothalamus and mesencephalon of 
male ra ts  was investigated during exposure to factors  stimulating pitui tary adrenocor t ica l  func- 
tion. Potentiation of this function was accompanied by some decrease  in the nonradrenalin level 
in the hypothalamus and mesencephaton and by the appearance of adrenalin, which is not normal ly  
found there .  A role of serotonin in the regulation of adrenocor t icot ropic  function could not be 
established because its potentiation was observed when the serotonin concentrat ion in the hypo- 
thalamus was ei ther  ra i sed  or  lowered. 
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Various s t r e s s o r s  are  known to sharply increase  the elimination of catecholamines and serotonin f rom 
the body [2-4, 6, 7, 11, 15]. The question of the role of these compounds in the regulation of secret ion of hypo- 
thalamic cor t icotropin  re leas inghormone ,  however, remains  unexplained, although resul ts  showing that nor -  
adrenalin inhibits it [13, 14] whereas serotonin st imulates it [8] have been published. 

In this investigation the concentrat ion of catecholamines and serotonin in the rabbit hypothalanms was 
determined af ter  increased production of A CTH had been induced by stimulation of the super ior  cervica l  sym-  
pathetic ganglia [1, 10]. 

EXPERIMENTAL METHOD 

Experiments  were ca r r i ed  out on 72 male rabbits weighing 2.0-2.5 kg. To stimulate pi tui tary adreno-  
cor t icotropic  function, for  10 days the super ior  cervical  sympathetic ganglia were chronical ly  stimulated 
(through coils of thin s i lver  wire placed on them) or  s t ress  was induced (by immobilization for  1 h followed by 
exposure for 30 min on a shaker). In other experiments  acute s t ress  was induced in the rabbits  af ter  s t imula-  
tion of their  pituitary thyrotropic  function (1 month after  thyroidectomy). The experimental  animals  were 
quickly decapitated and the concentration of eateehotamines [9] determined in their  hypothalamus and mesen-  
cephalon and the serotonin concentration [5] in the hypothalamus. 

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

Noradrenal in (Table 1) and serotonin (Table 2) were determined in the hypothalamus of the intact rabbits; 
no adrenalin was found. The concentration of noradrenalin in the mesencephalon of these animals was ra ther  
lower than in the hypothalamus; no adrenalin likewise was found. 

Prolonged chronic stimulation of the super ior  cervical  sympathetic ganglia was accompanied by a tendency 
for the noradrenal in concentrat ion in the hypothalamus to diminish and by a stat is t ical ly significant fall in the 
level of this monoamine in the mesencephalon. Adrenalin appeared (in five of the 10 animals) in both the hypo- 
thalamus and the mesencephalon under these c i rcumstances .  The serotonin concentrat ion in the hypothalamus 
increased ve ry  slightly. 
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TABLE 1. Concentration of Catecholamines (in ~g/g) in Hypothalamus and Mesenceph- 
alon of Rabbit (M =~ m) 

Experimental conditions Nu - L 
bet of Hypothalamus 
animals noradrenalin 

Intact rabbits 
Stimulation of superior cervical sympa- 
thetic ganglia 

Stress 

Stimulation of superior cervical sympa- 
thetic ganglia + stress 

Thyroidectomy + stress 

0,816-----0,084 

0,730-----0,205 
p>o,l 

0,536~0,o45 
p<o,o2 

0,748---- 0,055 
P>O,1 

0,555----- 0,063 
P<0,05 

adrenalin 

0,411-----0,078 

0,208~0,626 

0,334--+0,055 

0,374• 

Mesencephaton 
noradmnalin adrenalin 

0,524m 0,029 

0,260--+-0,400 
P<0,01 

0,312--0,031 
P<O,OOl 

0,335--0,055 
P>O,l 

0,193-----0,013 

0,241~0,084 

0,244m0,031 

TABLE 2. Concentration of Serotonin in 
Hypothalamus of Rabbit (M =~ m) 

Num- " Serotonin con- 
ber of eentration in 

Experimental conditions animals hypothalamm 
(in/~g/g) 

Intact rabbits 

Stimulation of superior cer- 
vical sympathetic ganglia 

Stress 
Stimulation of mperior cer- 

vical sympathetic ganglia + 
s t r e ~  

0,744--+0,105 

0,958--+0,131 
P>O,I 

0,279---+0,055 
P<O,OI 

0,466• 0,031 
P<O,OI 

Under conditions of s t ress ,  which is accompanied by an ' inc rease  in ACTH secret ion by the adenohy- 
pophysis, the concentration of noradrenalin and serotonin in the hypothalamus fell, and adrenalin was detected 
in it in four of the seven rabbits.  

Against the background of chronic stimulation of the super ior  cervica l  sympathetic ganglia s t ress  also 
lowered the serotonin level in the hypothalamus and the noradrenalin level in the hypothalamus and mesen-  
cephalon. Adrenalin was detected in these s t ruc tures  in four of the six rabbits.  

Simultaneous stimulation of the thyrotropic  and adrenocor t icot ropic  functions of the pituitary in rabbits 
in turn was accompanied by a decrease  in the noradrenal in concentrat ion in the hypothalamus and by the appear -  
ance of adrenalin in it and in the meseneephalon (in three of the six animals). Acute s t ress ,  both by itself and 
in combination with stimulation of the super ior  cervica l  sympathetic ganglia or  thyroidectomy, thus led to some 
decrease  in the noradrenal in level in the hypothalamus; in many animals adrenalin appeared under these c i r -  
cumstances.  Contrary to the view of Fuxe [12], sympathetic impulses can evidently exert  their  influence on the 
adrenergic  mechanisms of the hypothalamus, causing a change in the relative concentrat ions of nonradrenalin 
and adrenalin in it. The resul ts  confirm the view that noradreaal in depresses  the hypothalamie regulation of 
pi tui tary adrenocor t icot ropic  function [13, 14], for an increase in that function coincided with a decrease  in the 
concentration of this cateeholamine in the hypothalamus. Serotonin evidently plays a minor role in the regula-  
tion of this function, for an increase in ACTH secret ion was recorded  during both an increase  and a decrease  
in its concentration in the hypothalamus. 
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S E R O T O N I N  C O N C E N T R A T I O N  IN T H E  H Y P O T H A L A M U S  

D U R I N G  C H A N G E S  I N  P I T U I T A R Y  T H Y R O T R O P I C  F U N C T I O N  

V.  V.  M a m i n a  UDC 612.814.1:612.441 

The serotonin concentra t ion in the hypothalamus was de te rmined  in sexually mature  male rabbi t s  
during changes in p i tu i tary  thyro t rop ie  function. No c l ea r  pa ra l l e l  was obse rved  between the in- 
t ens i ty  of  the p i tu i ta ry  thyro t rop ic  function and the hypothatamic serotoni~ concentrat ion.  St imu-  
lation of p i tu i ta ry  thyro t rop ic  function by injection of 6-methyl th iourac i l  o r  by pa r t i a l  thyro idec -  
tomy was accompanied  by an increase  in the serotonin concentrat ion,  whereas  during asept ic  in- 
f lammat ion  in the thyroid gland or af ter  a combinat ion of r emova l  of the super io r  ce rv ica l  s y m -  
pathet ic  ganglia and admin is t ra t ion  of ch lorpromazine ,  the inc rease  in thyro t rop ic  function oc-  
c u r r e d  without any significant changes in the hypothalamic serotonin concentrat ion.  

KEY WORDS: serotonin;  hypothalamus; p i tu i tary  thyro t rop ie  function. 

The hypothalamus dif fers  f rom other  pa r t s  of the b ra in  in having a high concentrat ion of serotonin [1-3, 
5, 7]. Serotonin is known to par t ic ipa te  d i rec t ly  in the hypothalamie regulat ion of the gonadotropie and ad reno-  
cor t ico t rop ic  functions of the pi tui tary.  The quest ion of its role  in the regulat ion of p i tu i tary  thyro t rop tc  func-  
t ion has not been settled. According to G r i m m  and Reichlin [8], serotonin has an inhibitory action on pi tu i tary  
thyro t rop ic  function. 

The object  of this inves t igat ion was to examine the role  of serotouin in hypothalamie regulat ion of pi tu i tary  
thyro t rop ic  function. 

EXPERIMENTAL M E T H O D  

Sexually ma tu re  male rabbi t s  were  used. The serotonin level in the hypothalamus [4, 9] was de te rmined  
during exposure  to f ac to r s  s t imulat ing or  inhibiting pi tu i tary  thyro t rop ic  function. The concentrat ion of t h y r o -  
t ropic  hormone in the p i tu i ta ry  was e s t ima ted  f rom the height of the thyroid epithelial  ce l l s  of guinea pigs into 
which a suspension of a ce t one - t r e a t ed  pi tu i tary  glands f rom the exper imenta l  rabbi ts  was injected. 
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