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Changes in the noradrenal in level in the hypothalamus were  studied in cats and compared with 
the state of sympathetic and vasomotor  tone during a response to s t r e ss  produced by injection 
of 0.25 M KCI solution into the lateral  vent r ic les .  In phase 1 of the s t r e ss  react ion (activation 
of the sympathico-adrenal  system) no significant changes took place in the noradrenal in con-  
centrat ion in the hypothalamus.  In phase 2 of the response to s t ress  inhibition of sympathetic 
and vasomotor  tone was accompanied by a significant decrease  in the noradrenal in  concent ra-  
tion in the hypothalamus.  DOPA (20-40 mg/kg) res tored the total noradrenal in concentrat ion 
in the hypothalamus during s t r ess  and led to increased sympathetic and vascu la r  tone and 
res tora t ion  of the normal  level of the a r te r ia l  p re s su re .  

The important role of the sympathico-adrenal  sys tem in the development of pathological responses  of 
the circulat ion to s t ress  is well-known [10]. It has also been shown that centra l  adrenergic  mechanisms,  
as well as per ipheral ,  part icipate in the disturbance of c i rcu la tory  regulation [4, 5]. The adrenergic  s y s -  
tems of the hypotha[amus,  controll ing the degree of i r radia t ion of excitation in the a r c s  of the vasomotor  
reflexes may have a significant par t  to play [3, 11]. 

In this investigation changes in the noradrenal in concentration in the hypothalamus in cats were  com-  
pared with the state of sympathetic and vasomotor  tone during s t ress  and under  the influence of DOPA. 

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

To reproduce a neurogenic s t r e ss  response in cats ,  0.25 M KC1 solution was injected into their  lat-  
e ra l  ventr icles [1]. Tonic and reflex activity in the sympathetic nerves of the hear t  and kidneys [6], the 
a r te r ia l  pulse p res su re  in the femoral  and carotid a r t e r i e s ,  and the ECG were recorded in animals anes -  
thetized with urethane and chloralose.  Recordings were carr ied  out on the Elema Mingograph-81 ins t ru-  
ment. Noradrenalin in the hypothalamus,  including the preoptic region and mammi l l a ry  bodies, was de te r -  
mined on an Opton spec t rof luorometer  by the method of Von Euier  and Lishajko [8] in Men'shikov 's  modi -  
fication [7]. Noradrenalin was determined in the hypothalamus of the intact animals and 15-20 min (phase 
1 of the s t ress  reaction) and 90-120 min (phase 2 of the s t r e ss  reaction) after  the injection of KCI. The ef-  
fect of DOPA on the noradrenal in concentration in the hypothalamus also was studied 90-120 min af ter  the 
injection of KCI. DOPA was injected in t ra~nous ly  in fractional doses of 5 mg/kg  at intervals of 5-10 min 
{total dose 20-40 mg/kg) .  At least six animals were  used in each ser ies  of exper iments .  

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

It was shown previously that injection of KC1 into the la teral  ventr ic les  leads to two qualitatively dif- 
ferent phases of card iovascular  responses  in cats.  The f irs t  phase is charac ter ized  by a considerable 
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Fig .  1. Effect of in ject ion of KCI into l a t e r a l  ve n t r i c l e s  on tonic ac t iv i ty  in rena l  
sympathe t ic  ne rve ,  ECG, a r t e r i a l  p r e s s u r e ,  and no r a d r e na l i n  concent ra t ion  in hypo-  
tha lamus  of ca ts  f rom top to bot tom:  ca l i b r a t i on  (50 pV, 1 sec) ,  tonic ac t iv i ty  in 
rena l  sympa the t i c  ne rve ,  ca l i b ra t i on  (1000 t~V), ECG, a r t e r i a l  pulse  p r e s s u r e ,  
n o r a d r e n a l i n  concen t ra t ion  in hypothalamus (in p g / g  t i ssue)  : I) control ;  II) 20 min 
a f t e r  in jec t ion  of KCI; III) 120 min a f t e r  in jec t ion  of KCI. 

Fig .  2. Effect of DOPA on no rad rena l in  concen t ra t ion  in hypotha lamus ,  tonic a c -  
t iv i ty  in r ena l  sympathe t i c  ne rve ,  and a r t e r i a l  p r e s s u r e  a f t e r  in ject ion of KC1. 
F r o m  top to bot tom: tonic ac t iv i ty ,  ECG, a r t e r i a l  p r e s s u r e ,  and no rad rena l in  
concen t ra t ion  in hypotha lamus :  I) phase  2 of s t r e s s  r e sponse  without DOPA; II) 
the same in expe r imen t s  with DOPAo 

inc rea se  of ac t iv i ty  in the sympathe t i c  n e r v e s ,  cu lminat ing  in acute d i s tu rbances  of the c o r o n a r y  c i r c u l a -  
t ion and ca rd i ac  ac t iv i ty  accompanied  by e leva t ion  of the a r t e r i a l  p r e s s u r e  to 220-240 mm Hg. These  d i s -  
tu rbances  can be abol ished by desympa th iza t ion  or  by adreno ly t i c  drugs~ The second phase is c h a r a c t e r i z e d  
by a d e c r e a s e  of ac t iv i ty  in the sympathe t i c  n e r v e s ,  vasod i l a ta t ion ,  venous s t a s i s ,  hypotension,  and b r a d y -  
c a r d i a  [2]. 

The r e su l t s  of the p r e s e n t  expe r imen t s  showed that  the mean noradrena l in  concen t ra t ion  in the hypo-  
tha lamus  of the control  cats  was 1.45 �9 0.13 t~g/g t issueo In phase  1 of the s t r e s s  r e s p o n s e ,  i . e . ,  dur ing 
ac t iva t ion  of the s y m p a t h i c o - a d r e n a l  s y s t e m  (for 15-20 min af te r  admin i s t r a t i on  of KCI) the no rad rena l in  
concen t ra t ion  in the hypotha lamus  was v i r t ua l l y  unchanged (1.59 + 0.13 ~g/g) .  

In the per iod of d e p r e s s i o n  of sympathe t ic  tone and vasomoto r  re f lexes  and a l so  of a marked lower -  
ing of a r t e r i a l  p r e s s u r e  (to 60-40 mm) 90-120 rain a f t e r  inject ion of the KC1 a marked  d e c r e a s e  in the n o r -  
ad rena l in  concent ra t ion  was obse rved  in the hypothalamus  (0.81 • 0.09 ~g/g; P < 0.001; Fig.  1). 

It is impor tant  to note that exhaust ion  of the endogenous r e s e r v e s  of no r a d r e na l i n  in the hypo tha la -  
mus produced by r e s e r p i n e  (0.5-1.0 mg/kg) a lso  was accompanied  by d e p r e s s i o n  of tonic and re f lex  ac t iv i ty  
in the sympathe t ic  ne rves  and by a lower ing of v a s c u l a r  tone.  

Intravenous in jec t ion  of DOPA r e s t o r e d  the total  n o r a d r e n a l i n  concent ra t ion  in the hypothalamus in 
phase  2 of the s t r e s s  r e sponse  (1.98 • 0.61 ~xg/g). The sympa the t i c  tone was r a i s e d ,  the no rma l  a r t e r i a l  
p r e s s u r e  was r e s t o r e d  (Fig.  2), and r e f l ex  r e sponses  in the sympathe t ic  ne ryes  and p r e s s o r  vasomoto r  r e -  
f lexes r e a p p e a r e d .  

These  r e su l t s  show that maintenance of a defini te  level  of no rad rena l in  in the hypothalamus is an i m -  
por tan t  condit ion for the normal  function of the b r a i n  c e n t e r s  con t ro l l ing  the c i r cu la t ion .  

The d e c r e a s e  in the no rad rena l in  concent ra t ion  in the hypothalamus  in phase  2 of the s t r e s s  r e sponse  
evident ly  s igni f ies  not the inhibi t ion of no rad rena l in  synthes i s  but ,  on the c o n t r a r y ,  ac t iva t ion  of its syn -  
thes i s  for  DOPA r e s t o r e d  the level of this m e d i a t o r .  Exhaust ion of the no rad rena l in  r e s e r v e s  in the hypo-  
tha lamus  was ev ident ly  connected with i ts inc reased  l ibera t ion  and m e t a b o l i s m .  This  conclus ion is con-  
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f i rmed by o ther  observa t ions  [9, 11] showing that the lowering of the noradrena l in  level  in the bra in ,  e s -  
pec ia l ly  in the hypothalamus,  during s t r e s s  is accompanied by an increase  in O-methyla ted  products .  The 
rapid r e s to ra t ion  of the noradrenal in  level under  the influence of DOPA is evidence of a def ic iency of p r e -  
c u r s o r s  of the media to r .  This view is supported by data in the l i t e ra ture  showing a dec r ea se  in the blood 
and t i s sue  levels  of dopamine and DOPA in s t r e s s .  

These resul ts  suggest  that DOPA can be used as an agent in rep lacement  the rapy  during s t r e s s  r e -  
actions~ 
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