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An invest igat ion on unanesthet ized and anesthet ized cats  showed that noradrenal in  acts  d i rec t ly  
on the b ra in  v e s s e l s  and i n c r e a s e s  the i r  tone. Noradrenal in  was a lso  found to affect blood 

�9 v e s s e l s  of the d i f ferent  a r t e r i a l  s y s t e m s  of the bra in  unequally: It r a i sed  the perfus ion p r e s -  
sure  in the s y s t e m  of the carot id  a r t e r i e s  m o r e  than in the v e r t e b r a l  a r t e r i a l  sy s t em.  
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The sensi t iv i ty  Of t h e b r a i n  v e s s e l s  to noradrenal in  (NA) has  not been  finally set t led.  According to 
some worke r s ,  NA reduces  the c i rcu la t ion  in b ra in  t i s sue  by inc reas ing  the tone of the in t r ac ran ia l  v e s s e l s  
[1-3, 9, 10]. Others  consider  that the action of NA on the c e r e b r a l  v e s s e l s  is not d i r ec t  [8, 11, 12], but in-  
d i rec t  through changes in the pH of the CSF [7, 13]. 

The object  of this invest igat ion was to study the effect  of NA on the c i rcula t ion in the va r ious  a r t e r i a l  
s y s t e m s  of the bra in .  

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

Exper iments  were  c a r r i e d  out on 34 cats  weighing 3-4 kg. The c e r e b r a l  blood flow was de te rmined  
in unanesthet ized an imals  a f t e r  p r e l i m i n a r y  implantat ion of the sens i t ive  e lement  of  an e lec t romagne t ic  
blood flow m e t e r .  Th i s  e lement ,  with a lumen 1 m m  in d i a m e t e r ,  was applied to the common carot id  a r t e ry  
and all b r anches  supplying the e x t r a c e r e b r a l  t i s sues  of  the  head with blood were  tied at a point along its  
course  where  the blood moving along the a r t e r y  entered the bra in  via  the in ternal  maxi l l a ry  a r t e ry .  An 
e lec t romagne t ic  m e t e r  also r eco rded  the flow of blood into the bra in  in ea ts  anesthet ized with ure thane 
(0.5 g/kg) and ch lo ra lose  (50 mg/kg)  dur ing a r t i f ic ia l  venti lat ion of the lungs. The volume veloci ty  of the 
in t rac ran ia l  blood flow also was de te rmined  with the aid of Xe 13~ on the VaV-100 appara tus ,  using the 
Minsk-22 compute r  to p r o c e s s  the data  [6]. The v a s c u l a r  components  of the action of NA on the c e r e b r a l  
hemodynamics  was di f ferent ia ted by sepa ra t e  b i l a t e r a l  per fus ions  of the carot id  and v e r t e b r a l  a r t e r i e s  [4]. 
Indices of  the a c i d - b a s e  balance  and pa r t i a l  p r e s s u r e  of oxygen were  de te rmined  in samples  of a r t e r i a l  
blood and CSF by means  of the ABC-1 appara tus .  

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  

After  in t ravenous injection of 0 .15 -0 .2pg /kgNA into unanesthet ized cats  the in t r ac ran ia l  blood flow 
was reduced to some degree  (by 1270 on average) ,  whereas  the a r t e r i a l  p r e s s u r e  rose  (Fig. 1, 1). These  
r e su l t s  indicate the ability of NA to inc rease  the tone of the ce r eb ra l  v e s s e l s .  However ,  to rule  out the 
poss ib le  role  of  s e l f - r egu l a to ry  m e c h a n i s m s  or  changes in the r e s p i r a t o r y  functions under  the influence of 
NA, i t s  action was studied on the ce r eb ra l  c i rcula t ion in anesthet ized animals  with stabil ized resp i ra t ion .  
In these  expe r imen t s  NA was injected into the in terna l  max i l l a ry  artery�9 and the in t racran ia l  blood flow was 
de te rmined  with the aid of Xe 133 and an e lec t romagne t ic  flow m e t e r .  Considering that In tMs s e r i e s  of expe r -  
iments  the an imals  were  anesthet ized,  a l a r g e r  dose of the drug was given (1 #g/kg) .  NA, injected i n t r a -  
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Fig. l. Effect of NA on intraeranial blood flow in cats in chronic (1) and 
acute (2) experiments. From top to bottom: ECG in lead If; EEG from 
parietal region (in acute experiment), arterial pressure (in mm Hg), av- 
eraged and phasic blood flow in internal maxillary artery (in ml/min), 
marker of noradrenalin injection. 
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Fig. 2. Effect of NA (2 mg intravenously) 
on tone of vesse l s  in carotid and ver tebra l  
a r te r ia l  sys tems of the brain.  F rom top to 
bottom: per fus ion .pressure  in internal 
maxi l lary a r te r ies ;  r e s i s tog ram of ve r t ebra l  
a r te r ies ;  a r t e r ia l  p re s su re ;  time m a r k e r  5 
sec; ma rke r  of injection of drug.  

a r te r ia l ly ,  led to a considerable {by 45 • 3% on average) dec rease  in the volume velocity of the in t racrania l  
blood flow (Fig. 1, 2). The decrease  in the blood supply to the brain preceded changes in the blood p re s su re ,  
indicating that NA can act d i rec t ly  on in t racrania l  vesse l s .  This conclusion was confirmed by experiments  
in which the method of res i s tography was used. When injected intravenously in doses  of 0.5-3 #g/kg, NA 
caused a marked inc rease  in tone of the ce rebra l  vesse l s .  The experiments  also showed that the carotid 
a r te r ia l  sys tem is more  sensit ive to noradrenal in  than the ve r t ebra l  sys tem.  Under the influence of NA the 
increase  in perfusion p r e s s u r e  in the carot id ar ter ia l  sys tem was 35 • 5.2%, whereas the tone of the vesse l s  
in the ve r t ebra l  ar ter ia l  sys tem was increased  by 20 • 3.2% (F < 0.05) (Fig. 2). This  agrees  completely 
with the observed effect of e lect r ical  st imulation of the cervical  sympathet ic  trunks on the ce rebra l  c i r cu-  
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lation [5], Consequently,  the v e s s e l s  of  the carot id  s y s t e m  are  m o r e  sens i t ive  to sympathe t ic  influences 
than the a r t e r i e s  of  the v e r t e b r a l  sy s t em.  

No changes in pH, pCO2, PO2, o r  the pe rcen tage  of oxyhemoglobin could be found in samples  of a r t e r i a l  
blood taken f r o m  the anesthet ized an imals  1 and 10 min a f t e r  in t ravenous  inject ion of noradrena l in  in the 
max ima l  dose  (3 #g/kg).  NA likewise did not change pH, pCO2, o r  pO 2 of the CSF. 

NA thus has  a m a r k e d  effect  on the ce r eb ra l  v e s s e l s ,  inc reas ing  the i r  tone in both anesthet ized and 
unanesthet ized animals .  The absence  of any change In pCO 2 in the a r t e r i a l  blood o r  in pH of the CSF in this 
ease  sugges ts  that cons t r ic t ion  of the lumen of the in t rac ran ia l  v e s s e l s  is due to the abil i ty of NA to exci te  
c e r e b r o v a s c u l a r  a d r e n e r g i c  s t r u c t u r e s .  

Di f ferences  in the sensi t iv i ty  of the different  a r t e r i a l  s y s t e m s  of the bra in  to NA can be  cons idered  
to be  due to the unequal d is t r ibut ion of o~-adrenergic s t r uc tu r e s  in the b r a in  v e s s e l s  and the i r  role  is con- 
nected with functional d i f fe rences  between those pa r t s  of the CNS that a r e  supplied with blood f rom the s y s -  
t ems  of the carot id  and v e r t e b r a l  a r t e r i e s .  
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