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In acute exper iments  on 36 anesthetized cats  using controlled respira t ion,  intravenous in- 
jection of adrenalin and noradrenal in  (10 gg/kg~ increased the volume velocity of the blood 
flow as the resu l t  of a marked increase  in the systemic a r te r ia l  p re s su re .  With the a r te -  
r ia l  p r e s su re  stable or  with moderate  hypertension,  the blood flow in the vesse l s  of the 
brain  was at f i r s t  reduced, but frequently it la ter  showed a moderate  increase .  The oxygen 
tension in the bra in  t i ssues  was largely  dependent on changes in the blood flow. 

Information on the effect of adrenalin and noradrenal in  on the ce rebra l  blood flow and oxygen tension 
in the bra in  t i ssues  is cont radic tory  [5, 7-15]. The reason  for the differences of opinion is evidently the 
fact  that  adrenomimet ies  cause marked  changes in the general  hemodynamics  and these, in turn, affect 
both the ce rebra l  blood flow and the oxygen concentrat ion in the brain.  Analysis  of data in the l i tera ture  
showed that most  investigations were  undertaken without the use of methods ruling out the possible effects 
of a r te r ia l  p re s su re  on the ce rebra l  hemodynamies~ 

With these observat ions in mind it was decided to investigate the action of adrenalin and noradren-  
alin on the cerebra l  blood flow and oxygen tension in the brain  t i ssues  (pO~) at different levels of a r te r ia l  
p re s su re  and of blood flow into the brain.  

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

Acute exper iments  were  ca r r i ed  out on 36 anesthetized cats  (chloralose-urethane) weighing 2-3 kg 
under controlled resp i ra t ion  [2]. The volume velocity of the ce rebra l  blood flow was recorded  by a flew 
water  [3] connected to the carot id a r t e r i e s  while their  extraerania l  branches  were  ligated on both sides 
[6]. The bas i la r  a r t e ry  or ver tebra l  a r t e r i e s  were  ligated to remove the connection between the perfused 
region and the sys temic  a r te r ia l  circulat ion.  To stabilize the p res su re  in the carot id  a r te r ies ,  a regional 
p r e s su re  stabil izer  was connected to the flow mete r  [4]. In some se r ies  of experiments ,  autoperfusion of 
the bra in  vesse l s  was ca r r i ed  out with a constant output pump, thus stabilizing the blood flow into the brain.  
The oxygen tension in the bra in  t issue was measured  by a polarographic method and recorded  with an oxy- 
hemograph [1]. An amalgamated electrode was inser ted into the parietal  cor tex to a depth of 2-3 ram. 
Adrenalin and noradrenal in  were  injected intravenously (10 #g/ml) and into the carot id a r t e ry  (0.3- 0.5 #g/kg~. 

EXPERIMENTAL RESULTS 

In experiments  without stabilization of the a r te r ia l  p res su re ,  intravenous injection of adrenalin and 
noradrenal in  caused a significant increase  in the volume velocity of the ce rebra l  blood flow of 53 • and 
45• respect ively ,  and an increase  in pO 2 in the bra in  t i ssues  by 22• and 39• respec t ive ly  
(Table 1). The effect was most  marked after  1 rain, at the time of a sharp increase  in a r te r ia l  p r e s su re  
(Figs.  1A and 2A). After 2 mill the blood flow usually fell to its initial level or even below it (difference 
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TABLE I. Effec t  of Adrena l in  and Norad rena l i n  on Volume Veloci ty  
of  the C e r e b r a l  Blood Flow and Oxygen Tens ion  in the  B r a i n  T i s s u e s  (PO2) 

Dose of Blood flow 
Experimental ]prepara- ] (in ml/min) Change 

tion (in i~tial after in- in p02 
conditions //g/kg) data I Jo~Ire~ I (in ~ 

I I p P , I  

Measurement of arterial 
)ressure (in ram) 

} after injec- 
initial data [ tion of prep. 

Adrenalin 

Stabilized arte- 
rial pressure 

Stabilized pres- 
sure in carotid 
arteries 

Stabilized blood 
flow into the 
brain 

10 

1.0 

0,3--0,5 

17• 2,1 

18-+ 2,~ 

18,6• 

25• 
P<0,05 

9•  
P<0,05 

+ 2 2 •  8 
P<O,05 

Not mea- 
sured 

+8• 
P<O,05 

Noradrenalin 

86-+2,7 139• 
P<O,05 

No significant changes 

Stabilized arte- 
rial pressure 

Stabilized pres- 
sure in carotid 
arteries 

Stabilized blood 
flow into the 
brain 

10 17-+2 

1o 18,8-+2,4 

0,3--0,5 19• 

!4,4-+2,3 
P<O,05 

9,2-+1,6 
P<O,05 

-~-39-+ 10,6 
P<O,05 

Not mea- 
sured 

+ 4 + 2 , 3  
P>O,05 

8 4 - -  + 2,2 143-+ 3,4 
P <  0,05 

No significant changes 

A- 

B. 

/30 

! 2 3 9 

/30 

! 2 $ ~" 5 
.r~ 

Fig.  1. Ef fec t  of ad rena l i n  (10 Izg/kg), 
in t ravenously)  on c e r e b r a l  blood flow 
with p r e s s u r e  in c a r o t i d  a r t e r i e s  not  
s t ab i l i zed  (A) and s tab i l i zed  (13). In A: 
D ini t ial  da ta  and i m m e d i a t e l y  a f te r  in- 
j ec t ion  of adrena l in ,  2,3,4) 5, 10, and20  
rain, r e s p e c t i v e l y  a f t e r  i ts  in jec t ion.  
In B:  1) ini t ial  data  and i m m e d i a t e l y  af-  
t e r  in jec t ion  of adrena l in ,  2,3,4,5) 4,  6, 
10, and 20 rain, r e s p e c t i v e l y  a f t e r  i ts  in-  
j ec t ion .  F r o m  top to bo t t om:  r e s p i r a -  
t ion  (cont ro l led) ,  s y s t e m i c  a r t e r i a l  p r e s -  
su re ,  p r e s s u r e  in c a ro t i d  a r t e r i e s ,  b lood 
flow ( in te rva l  be tween  m a r k s  2 ml),  
m a r k e r  of  in jec t ion  of adrena l in ,  t ime  
m a r k e r  5 sec .  

not  s ignif icant) ,  despi te  the fact  tha t  the a r t e r i a l  p r e s s u r e  st i l l  r e m a i n e d  h ighe r  than ini t ial ly at th is  t ime .  
The va lue  of pO 2 in the b r a i n  t i s s u e s  fel l  to  i ts  ini t ial  l eve l  a f t e r  5 -9  rain, and l a t e r  it f r equen t ly  fell  even  
fu r t he r  (d i f fe rence  not  s t a t i s t i ca l ly  s ignif icant) .  A c lose  connec t ion  can be pos tu la ted  be tween  the o b s e r v e d  
changes  in a r t e r i a l  p r e s s u r e ,  in the c e r e b r a l  b lood  flow, and in pO 2 in the b r a i n  t i s s u e s .  

In the e x p e r i m e n t s  of  s e r i e s  II, in which the p r e s s u r e  in the c a r o t i d  a r t e r i e s  a r e  s tabi l ized,  the 
changes  in the b lood flow w e r e  found to be dependent  on the a r t e r i a l  p r e s s u r e .  Under  these  condi t ions  in- 
t r a v e n o u s  in jec t ions  of the s a m e  doses  of ad rena l i n  and n o r a d r e n a l i n  r e d u c e d  the c e r e b r a l  b lood flow by 
52~6 and 51• r e s p e c t i v e l y .  The ef fec t  was  m o s t  m a r k e d  a f t e r  1-2 min  (F igs .  1B and 2t3) and l a s t ed  for  
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Fig. 2. Effect of noradrenalin 
(10 #g/kg, intravenously) on ce- 
rebral blood flow with pressure 
in carotid ar ter ies  not stabilized 
(A) and stabilized (B). Legend 
as in Fig. 1. 

7-9 min, after which the blood flow was sometimes slightly increased. 
This biphasic type of reaction was more characteristic of adrenalin. 

To explain this relationship between the changes in pO 2 in the 
brain tissues and the magnitude of the blood flow, experiments of se- 
ries III were carried out In which the blood vessels of the brain were 
autoperfused with a constant output pump. In these experiments the 
adrenalin and noradrenalin were injected into the carotid artery in 
small doses (0.3-0.5 #g/kg} sufficient to evoke characteristic re- 
sponses of the perfused vessels but not to cause significant changes 
in the general hemodynamics. Under these conditions adrenalin at 
first caused a small (by 8~-0.7go) increase in pO2, after which it fre- 
quently fell below its initial level. For noradrenalin, the change in 
pO 2 in the brain tissue were not statistically significant. 

The results of these experiments thus confirm those obtained 
by other workers who found a passive increase in the cerebral blood 
flow after intravenous injection of adrenalin and noradrenalin. This 
in no way implies that catecholamines do not evoke active responses 
of the cerebral vessels, as many workers consider. If the arterial 
pressure is stabilized or moderabely increased, adrenalin and nor- 

adrenalin reduce the cerebral blood flow, evidence of an active vaso- 
constrictor response which, if severe hypertension is present, can- 
not oppose the considerably increased intravascular pressure, so that 

the blood flow rises passively. The value of pO 2 in the brain tissue 
rises correspondingly. Some changes in pO 2 in the brain can evidently 
take place through the direct effect of the catecholamines on the tissue 

respiration. 
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