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If ea teeho lamines  a re  admin i s t e r ed  to an ima l s  p rev ious ly  rece iv ing  dexamethasone  or  r e -  
serpine ,  they act  d i rec t ly  on the h y p o t h a l a m o - h y p o p h y s e a l  sys t em,  and they a re  thus e s -  
sent ia l  to the act ivat ion of this  sys t em.  Noradrena l in  is  m o r e  act ive with r e s p e c t  to i ts  ac-  
tion on the h y p o t h a l a m o - h y p o p h y s e a l  sys t em.  

The role  of the biogenic amines ,  espec ia l ly  ea techolamines ,  in regulat ion of the h y p o p h y s e o - a d r e n o -  
cor t ica l  sy s t em  is  at  p r e sen t  under  extensive d iscuss ion  [1, 2, 4, 5, 7, 9, 10]. Invest igat ions  us ing r e s e r -  
pine, a compound which exhaus ts  the r e s e r v e s  of biogenic amines ,  have led to the hypothes is  that  ca techol-  
amines  play an act ive  role  in the hypothalamic  regulat ion of the adrenocor t i co t rop ic  function of the pi tui tary  
gland [5, 8, 10, 11]. 

In the w r i t e r s '  opinion, invest igat ions in which ca techo lamines  a re  given a f t e r  the prel iminary,  admin-  
i s t ra t ion  of r e s e r p i n e  and against  the background of blocking of the h y p o t h a l a m o - h y p o p h y s e a l  sy s t em by 
dexamethasone  could const i tute an impor tan t  link in the chain of evidence of the d i rec t  par t ic ipa t ion  of 
ca techo lamines  in hypothalamic  regulat ion of the adrenocor t i co t rop ic  function of the p i tu i ta ry .  At the same  
t ime  these expe r imen t s  would also identify which group of monoamines  is  respons ib le  for  the r e s e r p i n e  effect .  

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

Noninbred male  albino r a t s  weighing 180-200 g were  sac r i f i ced  7 min a f t e r  in t ravenous injection of 
the p r epa ra t i ons  in o rde r  to de te rmine  the co r t i cos t e rone  level  in the adrena ls ,  and again 2.5 rain l a t e r  to 
de te rmine  ACTH in the c i rcu la t ing  blood. The co r t i cos te rone  concentra t ion was de te rmined  f luoromet -  
r i ca l ly  by the method of Guil lemin et al.  [6], and ACTH by the V e r n i k o s - D a n e l l i s  biological  method in 
Rozen ta l ' s  modif icat ion [3]. The va r ious  types  of expe r imen t s  a re  desc r ibed  in the text .  
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Fig. 1. ACTH level  in c i rcu la t ing  blood of an imals  rece iv ing  i n t r a m u s c u -  
l a r  injection of physiological  saline 24 h before  exper imen t  (1) ; in an ima l s  
rece iv ing  intravenous injection of physiological  saline 24 h a f t e r  p rev ious  
i n t r a m u s c u l a r  injection of physiological  saline (2) ; in an imals  rece iv ing  
in t ravenous  injection of physiological  sal ine 24 h a f t e r  i n t r amuscu la r  injec-  
t ion of 2 m g / k g  r e s e r p i n e  (3); a f te r  in t ravenous  injection of noradrena l in  
(1 mg) into an ima l s  24 h a f t e r  i n t r amuscu l a r  injection of 2 m g / k g  r e s e r p i n e  
(4) (M~- m).  
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Fig.  2. Effect  of physiological  saline (1), 0.5 mg (A) and 
1 mg  (B) adrenal in  (2), and noradrenal in  (3) on co r t i co -  
s terone  concentra t ion in adrena ls  of an imals  rece iv ing  
dexamethasone  4 h before  the exper iment  in a dose of 600 
~g per  r a t  (M• 

Fig.  3. ACTH level  in c i rcu la t ing  blood (M• a f te r  in- 
ject ion of physiological  saline (1), adrenal in  (2), and nor -  
adrenal in  (3) into an imals  rece iv ing  p re l imina ry  injection 
of dexamethasone  (600 pg per  rat) 4 h previous ly ,  and ACTH 
level  in blood a f t e r  surg ica l  t r a u m a  (5) to an imals  rece iv ing  
injection of physiological  saline 24 h beforehand (4). 

EXPERIMENTAL RESULTS 

Injection of 0.2 ml  physiological  saline into the jugular  vein 24 h a f t e r  an in t r amuscu la r  injection of 
r e s e r p i n e  in a dose of 2 mg/kg body weight caused no r e sponse  of the h y p o t h a l a m o - h y p o p h y s e o - a d r e n a l  
sys t em.  The same injection of physiological  sal ine 24 h a f t e r  i n t r amuscu la r  injection of 2 ml  of physio-  
logical  sal ine,  however ,  gave a dist inct  p i tu i tary  r e sponse  in the f o r m  of ACTH l iberat ion;  consequently,  
this  p rocedure  ac ts  as  a s t r e s s o r .  

If an imals  whose ca techolamine r e s e r v e s  had previous ly  been exhausted by injection of r e s e r p i n e  
were  given an injection, not of physiological  saline,  but of noradrena l in  in a dose of 1000 ~g pe r  ra te  into 
the jugular  vein, ACTH was  l ibe ra ted  f rom the pi tui tary (Fig. 1). 

When physiological  saline was injected into the jugular  vein of an ima l s  which had rece ived  an in t ra -  
m u s c u l a r  injection of 600 #g dexamethasone 4 h prev ious ly ,  comple te  blocking of the p i t u i t a r y - a d r e n o -  
cor t i ca l  sy s t em to s t r e s s  was found (Fig.  2, 3). 

In addition, dexamethasone  in the dose used  se lec t ively  reduced the noradrena l in  concentra t ion in 
the hypothalamus f r o m  0.837 to 0.492 #g/g.  

Injection of adrenal in  in doses  of 500 and 1000 pg into an imals  af ter  a p r e l i m i n a r y  injection of dexa-  
methasone  caused v i r tua l ly  no change in the co r t i cos te rone  concentra t ion in the adrena l s  (Fig. 2), w h e rea s  
injection of noradrena l in  in the same doses  gave r i s e  to a dis t inct  r e sponse :  an i nc r ea se  in the cor t i co-  
s te rone  level  of 2.8 t imes  af ter  a dose of 500 pg, and by 3.6 t imes  a f t e r  a dose of 1000 #g, compared  with 
the control  (Fig. 2). However,  in this  method of tes t ing,  the act ivat ion of the h y p o p h y s e o - a d r e n o c o r t i c a l  
s y s t e m  could sti l l  be a t t r ibuted to the d i rec t  act ion of ca techolamines  on the adrena l s .  To rule  out this 
poss ibi l i ty ,  in the next s e r i e s  of expe r imen t s  the ACTIt level  was invest igated d i rec t ly  in the c i rcula t ing  
blood. In these  expe r imen t s  the r e s u l t s  of injection of only a single la rge  dose of ca techolamines  (1000 pg) 
we re  analyzed,  for  as  the r e s u l t s  of the prev ious  t e s t s  showed, this  dose gives the max imal  effect .  
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When physiological  saline was injected 4 h a f te r  a p rev ious  injection of dexamethasone ,  the ACTH 
concentra t ion in the c i rcula t ing blood was min imal .  Injection of ca techolamines  evoked a definite pi tui tary 
r e sponse :  the ACTH level  in the c i rcula t ing  blood was  inc reased  by 8.8 t i m e s  for  injection of adrenal in  
and by 17.5 t imes  a f te r  injection of noradrena l in  (Fig.  3). 

Compar i son  of the extent of the inc rease  in the ACTH concentra t ion in the c i rcula t ing blood in r e -  
sponse to injection of ca techolamines  af ter  the dexamethasone block,  on the one hand, and in the 
action of surg ica l  t r a u m a  ( laparotomy 24 h a f te r  i n t r amuscu la r  injection of physiological  saline),  on 
the o ther  hand, showed that  adrenal in  gave v i r tua l ly  the same inc rease  in ACTH as  t r auma ,  while a f t e r  
injection of noradrena l in  the inc rease  h~ the ACTH concentra t ion was  a lmos t  2.5 t i m e s  g r e a t e r  (Fig.  2). 

Consequently, catecholar~ines have a d i rec t  act ion on t~e h y p o t h a l a m o - h y p o p h y s e a l  sys t em,  abol ish-  
ing the dexamethasone block,  and they a re  evidently an essen t i a l  component  for  the act ivat ion of this sy s -  
t em.  Noradrenal in ,  it must  be noted, is m o r e  act ive in this  r e spec t .  

The r e su l t s  thus indicate that  in the h y p o t h a l a m o - h y p o p h y s e a l  sy s t em the adrenerg ic  s t ruc tu re s  
const i tute the essen t ia l  component  without which act ivat ion of this  s y s t e m  in r e sponse  to e x t r e m e  s i tua-  
t ions would be imposs ib le .  

Since dexamethasone  lowers  the noradrena l in  r e s e r v e s  in the hypothalamus,  and in the ease  of b lock-  
ing of the h y p o t h a l a m o - h y p o p h y s e a l  s y s t e m  by dexamethasone  and of exhaust ion of i ts  ca techolamine  r e -  
s e r v e s  by r e s e r p i n e  the p i tu i tary  does not respond  to s t r e s s o r s  and ACTH is l ibe ra ted  only a f te r  injection 
of ca techo lamines  into such an imals ,  it can be postulated that  adrenerg ic  s t ruc tu re s  of the hypotha lamus  
par t i c ipa te  in the mechan i sm of the dexamethasone  block to the h y p o t h a l a m o - h y p o p h y s e a l  sy s t em.  
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