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Experiments  on ra t s  showed that if the a r te r ia l  p re s su re  was stabilized lsoprenaline 
considerably increased the ce rebra l  blood flow. Blocking the f i -adrenergic  receptors  
of the ce rebra l  vesse ls  (by propranolol  or  netalid) was followed by a lasting decrease  
in the cerebra l  blood flow. Against this background the vasodi lator  action of isoprenaline 
was not exhibited. Noradrenalin had a weak effect on the cerebra l  blood flow, and after  
blocking of the a -adrenerg ic  sys tems  of the vesse l s  by dihydroergotamine,  it had no 
action whatever.  Evident lyf l -adrenergic  recep tors  are  predominant in the blood vesse ls  
of the rat  brain. 

According to Ablquist [9], the vascular  effects of adrenergie  mediators  are due to their  interaction 
with the if- and f l -adrenergic  sys tems  of the vascular  wall. The question of the localization and function 
of c~- and f l -adrenergic  recep tors  in the var ious  regions of the vascu la r  sys tem and, in par t icular ,  in the 
brain, has not yet been adequately studied. 

Most workers  [4, 6, 10, 13] recognize the presence of ~- and/~-adrenergic  s t ructures  in the cerebra l  
vesse ls .  It was accordingly decided to investigate the role of these s t ruc tures  in changes in the cerebra l  
blood flow in ra ts ,  using var ious  adrenomimet ic  and adrenolytic drugs. 

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

Experiments  were ca r r i ed  out on albino ra ts  of both sexes weighing 200-300 g, anesthetized with 
urethane (1 g /kg intraperitoueally).  The tone of the cerebra l  vesse ls  was es t imated f rom the change in 
the cerebra l  blood flow {in ml/100 g brain t issue/rain)  determined by the w r i t e r s '  modification of Alyuk- 
bin 's  method [1]. In the f i rs t  place, the design of the clamp provided for occluding the cranial  veins of 
the rat  was simplified. A standard l i d - r e t r ac to r ,  to the blades of which two segments made f rom a rubber  
stopper were attached, was used as the clamp. These segments  acted as plugs which closed the lumen of 
the cranial  vesse l s  while the blood flow was being measured.  Second, the design of the cannula connecting 
the venous sinus with the measur ing pipet was simplified. The cannula was made f rom an injection needle 
1.3 mm in diameter .  The shaft of the needle was moulded at the pos te r io r  end, and bent while hot to an 
angle of 90 ~ The end of the needle for insertion into the sinus was beveled at an angle of 60-70 ~ The 
cannula was connected with the measur ing pipet by means of a rubber  tube which was compressed  by a 
light clamp when no measurements  were being taken. 

In most experiments ,  to exclude the effect of possible changes in the sys temic  ar ter ia l  p ressu re  on 
the cerebra l  circulat ion,  the sys temic  p ressu re  was stabilized by means of a hemobarostat  [3], filled with 
the blood of a donor rat  (3-5 ml). Throughout the experiment the ar ter ia l  p ressu re  was recorded  in the 
abdominal aor ta  through a polyethylene catheter  connected to a me rcu ry  manometer .  
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T A B L E  1. Ef fec t  of A d r e n e r g i c  Drugs  on C e r e b r a l  Blood 
F low in Ra t s  

Drug given 

Physiological 
saline 

Isoprenaline 
Noradrenalin 
Propanolol 
Netalid 
Dihyd.roergot- 

amine 

~)ose of No.of 
Idmg (in ani- 

I /~ g/kg) reals 

100 
50 

200 
100 

5 
5 
7 
7 
5 

10 
10 

Rate of cerebral blood flow 

initial 
back,, ~rouna 

100 
100 
100 
100 
100 
100 
100 

1 rain 

102,0 
169,5" 
123,2 
76,8 * 
80,2 
67,8 * 
90,0 

5 rain 

103,1 
191,7 * 
107,0 
64,8 * 
63,0 * 
81,0 
83,5 

30 min 

95,9 
126,4 
93,7 
76,6 * 
83,7 

113,3 
92,0 

*Di f fe rence  f r o m  o r i g i n a l  b a c k g r o u n d  s t a t i s t i c a l l y  s i g n i f -  
i can t  (P < 0.05). 

T A B L E  2. Ef fec t  of A d r e n o m i m e t i c s  Given  A g a i n s t  the  
Backg round  of the  Ac t ion  of A d r e n o l y t i c s  on the C e r e b r a l  
Blood F low in Ra t s  

Drug given 

Prop~olol 

Isoprenaline 
Propanotol 

+ 
Isoprenaline 
Dihydroergotamine 

Noradrenalin 

Dose of ~ "" 
dru$(in ~ r 
gg/kg) 

5O 

5 
lOO 

100 a 

5 

Rate of cerebral blood flow 
i 

' d ~  [ 

10O 

100 

100i 

74,3 * 

68,9 * 

77,8 * 

after injection of 
adrenomimetics 

lmin 5 rain 3o rein 

135,0 * 125,0 * 95,0 

74,8 72,8 73,0 

76,3 73,2 * 89,5 

*Dif fe rence  s t a t i s t i c a l l y  s i gn i f i c an t  (P<  0.05):  fo r  a d r e n -  
o l y t i c s ,  r e l a t i v e  to  i n i t i a l  b a c k g r o u n d ,  fo r  a d r e n o m i m e t i c s ,  
c o m p a r e d  wi th  l e v e l  of b lood  flow a f t e r  a d m i n i s t r a t i o n  of 
a d r e n o l y t i c s .  

The a d r e n e r g i c  d rugs  u s e d  fo r  a n a l y s i s  w e r e  i n j e c t e d  in a s m a l l  vo lume  of p h y s i o l o g i c a l  s a l ine  (0.2-  
0.3 ml)  d i r e c t l y  into the  i n t e r n a l  c a r o t i d  a r t e r y  in the  fo l lowing d o s e s  (in ~ g / k g  body weight ) :  n o r a d r e n a l i n  
5, i s o p r e n a l i n e  5, p r o p r a n o l o l  50 and 100, n e t a l i d *  200, d i h y d r o e r g o t a m i n e  100. 

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  

The m e a n  o r i g i n a l  b a c k g r o u n d  l e v e l  of the  c e r e b r a l  b lood  flow of the  r a t s  in t h e s e  e x p e r i m e n t s  was  
6 6 . 3 •  m l / 1 0 0  g b r a i n  t i s s u e / r a i n ,  in a g r e e m e n t  wi th  da ta  in the  l i t e r a t u r e  [1]. In the  a n i m a l s  of the  
c o n t r o l  g roup ,  i n t r a c a r o t i d  i n j ec t ion  of p h y s i o l o g i c a l  sa l ine  (0.1 m l / 1 0 0  g) c a u s e d  no s i gn i f i c an t  change  
in the  c e r e b r a l  b lood  flow dur ing  30 min  of o b s e r v a t i o n  (Table  1). 

I n t r a c a r o t i d  i n j ec t ion  of 5 p g / k g  of the  f i - a d r e n o m i m e t i c  i s o p r e n a l i n e ,  whi le  the  a r t e r i a l  p r e s s u r e  
was  s t a b i l i z e d ,  c a u s e d  a m a r k e d  i n c r e a s e  in the  vo lume  v e l o c i t y  of the  c e r e b r a l  b lood  flow c o m p a r e d  wi th  
i t s  i n i t i a l  l e v e l  t h roughou t  the  p e r i o d  of o b s e r v a t i o n .  The  e f fec t  r e a c h e d  a m a x i m u m  at the  5th minu te  
(91.7%). 

Blocking  the f l - a d r e n e r g i c  r e c e p t o r s  of the  c e r e b r a l  v e s s e l s  by i n t r a - a r t e r i a l  i n j ec t ion  of n e t a l i d  
(200 pg /kg )  and,  in p a r t i c u l a r ,  of p r o p r a n o l o l  (50 and 100 ~g/kg)  was  a c c o m p a n i e d  by a p e r s i s t e n t  d e c r e a s e  
of the  b lood  f low in the  b r a i n  (Table  1). A g a i n s t  the  b a c k g r o u n d  of the  d e c r e a s e  in the  , c e r e b r a l  b lood  flow 
induced  by p r o p r a n o l o l  (100 p g / k g ) ,  i s o p r e n a l i n e  d id  not  exh ib i t  i t s  v a s o d i l a t o r  ac t ion  (Table  2). A f t e r  

*The Sovie t  e q u i v a l e n t ,  i ne to l ,  s y n t h e s i z e d  at  the  K h a r ' k o v  R e s e a r c h  In s t i t u t e  of E n d o c r i n o l o g y ,  w a s  u sed .  
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par t ia l  blocking of the ~ - r e c e p t o r s  (50/ lg/kg propranolol)  the effect  of i soprenal ine  remained ,  although 
it was weaker  than in the intact an imals  (Table 1). 

In expe r imen t s  with in t racaro t id  injection of the a - a d r e n o m i m e t i c  noradrenal in  (5 #g/kg),  the ce reb ra l  
blood flow was inc reased  a f te r  1 min, but for  the next 30 rain it was not significantly different f rom its 
initial value.  This t r ans ien t  inc rease  in the blood flow was seen mainly when the sys t emic  a r t e r i a l  p r e s s u r e  
was not s tabi l ized,  and it coincided with the t ime  of i ts  maximal  elevation.  In marked  degrees  of hyper -  
tension,  the re  is pass ive  dilatation of the c e r e b r a l  v e s s e l s  [2, 14]. In the expe r imen t s  with s tabi l ized p r e s -  
sure ,  the change in the c e r e b r a l  blood flow must  evidently be a t t r iba ted  to definite iner t ia  of the hemo-  
ba ros ta t  used, so that it was  unable to compensa te  in t ime  for  the rapidly developing p r e s s o r  response .  
Support for  this in terpre ta t ion  is given by the r e su l t s  of the exper iment  using the (~-adrenolytic dihydro-  
e rgotamine .  As the r e su l t s  given in Table 1 show, injection of 100 # g / k g  of this drug had no significant 
effect  on the c e r e b r a l  blood flow of the exper imenta l  an imals .  Meanwhile, against  the background of the 
developing block of the ~ -ad rene rg i c  s y s t e m s  of the per iphera l  blood v e s s e l s ,  injection of noradrenal in  
caused no changes in the sys t emic  a r t e r i a l  p r e s s u r e  or  in the volume veloci ty of the ce r eb ra l  blood flow 
(Table 2). 

Some conclusions regard ing  the compara t ive  role  of the c~- and ~ - a d r e n e r g i c  s t ruc tu res  in regulat ion 
of c e r e b r a l  va scu l a r  tone can be drawn f r o m  analys is  of these resu l t s .  Judging f r o m  the change in the total 
c e r e b r a l  blood flow under the influence of ad renerg ic  agents ,  most  of the adrenerg ic  r ecep to r s  in the blood 
v e s s e l s  of the ra t  bra in  a re  evidently of the fi- type.  It is evidently through the i r  intervention that endoge-  
nous physiological ly  active subs tances  possess ing  f l -adrenomimet ic  p rope r t i e s  par t ic ipa te  in the format ion 
of the "tonic dilatation" of the c e r e b r a l  v e s s e l s  [11, 12]. 

If these  r e su l t s  a re  compared  with those obtained by other  worke r s  [2, 4, 7] in expe r imen t s  on r a b -  
bi ts ,  ca ts ,  and dogs, the exis tence  of m a r k e d  specif ic  d i f ferences  in the numer ica l  re la t ionships  between 
the c~- and f i -adrenerg ic  s y s t e m s  in the c e r e b r a l  v e s s e l s  of an imals  of different species .  The evolut ionary 
aspect  of this p rob lem is evidently of g rea t  in te res t  on its own account,  in connection with the hypothesis  
of the dominant role  of an inc reased  blood concentrat ion of noradrenal in  and serotonin in the genesis  of 
s p a s m  of the c e r e b r a l  v e s s e l s  in man [5, 8]. 
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