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Phenoxybenzamine differs in its effects on the blood supply in different vascu la r  regions of 
the brain.  It increases  the blood supply in the ver tebra l  a r te r ia l  sys tem whereas in the te r -  
r i to ry  of the carot id a r t e r i e s  the blood flow is reduced. Meanwhile, phenoxybenzamine has 
a marked depriming effect on nervous regulation of-the ce rebra l  circualt ion.  It depresses  
reflex responses  of the in t racrania l  vesse ls ,  reduces the changes in the ce rebra l  bIood flow 
induced by stimulation of the cervica l  sympathetic nerves ,  and has a protect ive effect af ter  
experimental  disturbance of the ce rebra l  circulation.  
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The role of the sympathetic innervation and, in par t icu lar ,  of the ce-adrenergic s t ruc tures  of the in- 
t racrania l  vesse ls  in the regulation of the intracranial  circulat ion has not been finally elucidated [1, 7, 9, 
12]o It is stated in the l i terature  that phenoxybenzamine has no significant effect on the ce rebra l  circulat ion 
or  on the oxygen consumption of the brain  [11]. Meanwhile, phenoxybenzamine has been shown to prevent  
the development of spasms of the in t racrania l  vesse ls  during neurosurgica l  operat ions  [6], hypocapnia [8], 
and subarachnoid hemorrhages  [10]. 

The object of this investigation was to analyze the effect of phenoxybenzamine on the blood supply to 
the brain.  

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 42 cats weighing 3-4 kg anesthetized with urethane (0.5 g/kg) under 
art if icial  ventillation conditionso The ce rebra l  blood flow was determined with the aid of radioactive xenon 
(Xe 133) on the VAV-100 apparatus.  The results  were analyzed by the Minsk-22 computer .  The ce rebra l  
blood flow was determined by success ive  derivation of indicator functions [2, 51. The state of the cerebra l  
circulat ion also was judged f rom the inflow of blood into the brain  of the cats through the internal maxi l lary 
a r t e ry  as recorded  with an e lectromagnet ic  blood flow meter .  In a separate  ser ies  of experiments  the blood 
flow in the ver tebra l  a r t e ry  was determined by the same method. For  this purpose the detector  of the me- 
te r  was placed on the subclavian a r t e ry  before the origin of its ver tebra l  branch,  and the distal portion of 
the subclavian a r t e ry  was ligated. The EEG was recorded simultaneously in the par ie tal  region, the ECG 
in lead II, and the blood p re s su re  in the femoral  a r te ry .  

The vascu la r  component of action of the drug on the ce rebra l  hemodynamics  was differentiated by 
separate bi la teral  perfusion of the carot id and ver tebra l  a r t e r ies  [3]. 

Indices of the a c i d - b a s e  balance and part ia l  oxygen p re s su re  were determined in samples of a r te r ia l  
blood and cerebrospinal  fluid by means of the ABC-1 apparatus.  

Phenoxybenzamine was used in doses of 0.5-1 mg/kg.  
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Fig. 1. Changes in blood flow in internal maxi l lary  (1) and ver te-  
bra l  (2) a r t e r i e s  of cats under the influence of phenoxybenzamine 
(P). F rom top to bottom: ECG in lead II, EEG from par ie ta l  re-  
gion, a r t e r ia l  p r e s s u r e  (in mm Hg), averaged and phasic blood 
flow (in ml/min),  m a r k e r  of injection of drug. 
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Fig. 2. Effect of phenoxybenzamine (P) on responses  of ce rebra l  
vesse ls  to e lect r ical  stimulation (E) of tibial nerve (1) and to in- 
jection of potassium chloride (K) into lateral  ventr icle  of cat 
brain  (2). F rom top to bottom: perfusion p r e s s u r e  in internal 
maxi l lary ar te r ies ;  r e s i s togram of ver tebra l  a r te r ies ;  time mark-  
ker, 5 sec; m a r k e r  of e lect r ical  stimulation and injection of sub- 
stances.  

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  

Experiments  with Xe 133 showed that phenoxybenzamine, in a dose of 1 mg/kg,  reduces the cerebra l  
blood flow on the average by 24%. Similar resul ts  were obtained in experiments  with e lectromagnet ic  re-  
cording of the blood flow into the brain  through the internal maxi l lary a r t e ry .  However, in some cases  a 
very  slight (4-10%) and br ie f  (5-20 sec) increase  in, the intracranial  blood flow took place during the f i rs t  
10-20 sec af ter  injection of phenoxybenzamine , followed by a decrease .  The volume velocity of the ce re -  
bra l  blood flow did not re turn to its initial level before the end of the experiments  (Fig. 1, 1). 

The study of the effect of phenoxybenzamine on the tone o f  the intraeranial  a r t e r ies  by separate  bi-  
lateral  perfusion showed that the res is tance  to the blood flow in the t e r r i t o ry  of the carot id a r t e r i e s  fell by 
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9 ~: 1.4%, whereas  in the c e r e b r a l  s y s t em  it fell by  21 ~- 4% (Fig. 2, 2). This di f ference is s ta t i s t i ca l ly  s ig-  
nif icant  (P < 0.02). It thus appeared  mos t  probable  that the drug increased  the c i rcula t ion  in the v e r t e b r a l  
a r t e r i a l  sy s t em.  To  c la r i fy  this p rob l em  a specia l  s e r i e s  of expe r imen t s  was c a r r i e d  out in which the effect  
of phenoxybenzamine was studied on the blood flow into the b ra in  through the v e r t e b r a l  a r t e r i e s .  They 
showed that under  the influence of phenoxybenzamine (1 mg/kg)  the blood flow in the v e r t e b r a l  a r t e r i e s  in- 
c r ea sed  by 47 • 5.5% (Fig. 1, 2). The inc rease  in the c e r e b r a l  c i rcula t ion  took place  immedia te ly  a f t e r  in- 
jection. Phenoxybenzamine caused no significant  changes in the EEG and ECG. 

La te r  the effect  of the drug was invest igated on ref lex  r e sponses  of the in t rac ran ia l  ve s se l s  to e lec-  
t r i ca l  s t imulat ion of the tibial ne rve  (10-40 V, 20-40 s t i m u l i / s e c ,  i msec ) .  These  expe r imen t s  showed that 
phenoxybenzamine (0.5-1 mg/kg ,  intravenously)  a lmos t  comple te ly  blocked the re f lex  r e sponses  in both a r -  
t e r ia l  s y s t e m s  of the b ra in  (Fig~ 2, 1). E lec t r i ca l  s t imulat ion of the ce rv i ca l  sympathet ic  nerve  led to a 
dec r ea se  of 51 ~= 3.1% in the volume veloci ty  of the in t r ac ran ia l  blood flow. Phenoxybenzamine  cons iderably  
inhibited this r e sponse  of the c e r e b r a l  v e s s e l s .  

Theef fec t s  of phenoxybenzamine also were  studied a f t e r  expe r imen ta l  d is turbance of the in t rac ran ia l  
c i rcula t ion of neurogenic  nature  (injection of po t a s s ium chloride [4]). These  expe r imen t s  showed that 
phenoxybenzamine (0.5-1 mg/kg) ,  injected 7-120 min before  po t a s s ium chloride,  leads to ve ry  slight changes 
compared  with the control  in the tone of the c e r e b r a l  ve s se l s  and the a r t e r i a l  p r e s s u r e  (Fig. 2, 2). 

No change in pH, pCO2, pO2, or  the pe rcen tage  of oxyhemoglobin was found in samples  of a r t e r i a l  
blood taken before  and a lso  1 and 40 min a f t e r  injection of phenoxybenzamine.  Phenoxybenzamine  l ikewise 
did not change the hydrogen ion concentra t ion  or  the pa r t i a l  p r e s s u r e  of oxygen and carbon dioxide in the 
ce r eb rosp ina l  fluid. 

Phenoxybenzamine  thus differed in i ts  effect  in the different  v a s c u l a r  regions of the b ra in .  It caused 
an i nc rea se  in the c i rcu la t ion  in the v e r t e b r a l  a r t e r i a l  s y s t e m  but a dec r ea se  in the sy s t em of the carot id  
a r t e r i e s .  This  di f ference was evidently not connected with the pe r iphe ra l  o~-adrenoblocking p r o p e r t i e s  o f  
phenoxybenzamine,  for  the p r epa ra t i on  affects  nervous  regulat ion of the carot id  and v e r t e b r a l  a r t e r i a l  sy s -  
t ems  of the b ra in  equally.  Moreover ,  o ther  a - a d r e n o b l o c k e r s  (tropaphen,* dihydroergotoxin) have no se -  
lect ive act ion on the tone of the in t r ac ran ia l  v e s s e l s .  

Phenoxybenzamine  a lso  has a marked  depr iming  effect  on nervous  regulat ion of the c e r e b r a l  c i r cu la -  
tion. It cons iderab ly  inhibits ref lex  r e sponses  of the in t rac ran ia l  ve s se l s  and changes in the c e r e b r a l  blood 
flow caused by s t imulat ion o f t h e e e r v i c a l  sympathe t ic  ne rves .  It has  a p ro tec t ive  effect  in expe r imen ta l  d is -  
turbance of the c e r e b r a l  c i rcula t ion  caused by po ta s s ium chlor ide.  These  ef fec ts ,  on the other  hand, , r e  
due to i ts  abil i ty to block c~-adrenergic s t r u c t u r e s  of the in t rac ran ia l  v e s s e l s .  

On the bas i s  of these resu l t s  phenoxybenzamine can be r ecommended  in clinical  neurology and neuro-  
s u r g e r y  for  the t r ea tmen t  of c e r e b r o v a s c u l a r  d i seases  affecting p r i m a r i l y  the v e r t e b r o - b a s i l a r  a r t e r i a l  
sy s t em.  
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