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An exper imenta l  model of ce reb rovascu la r  d i sorders  of neurogenic (adrenergic) nature,  
ar is ing af te r  injection of KC1 into the la te ra l  vent r ic les  of cats and dogs, is suggested. 
Surgical desympathization great ly  weakened spasms of the c e r e b r a l  vesse ls  produced by 
the centra l  effect  of KC1. Dihydroergotoxin, phenoxybenzamine, tropaphen,  octadine*,  and 
nialamide had both a therapeut ic  and a prophylactic effect  on these exper imenta l  d i s tu r -  
bances  of the ce reb ra l  c irculat ion.  
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The functional role of the sympathico-adrenal  system in regulating the tone of the in t racrania l  ves -  
sels and in the pathogenesis of ce reb rovaseu la r  d i sorders  has not yet been finally establ ished [3, 4, 9, 12, 
14]. In par t icular ,  it has been suggested that changes in the pH of the cerebrosp ina l  fluid play the leading 
role in the development of the vascu la r  pathology of the brain [10, 13]. According to Bendikov's obse rva -  
t ions [1, 2], if KC1 is injected into the la te ra l  vent r ic les  of cats  it leads to increased e lec t r i ca l  activity in 
the in fe r ior  cardiac  nerve,  hypertension,  increased  tone of the coronary  vesse l s ,  and isehemtc changes in 
the ECG. 

The object of this paper  is to discuss an exper imenta l  model of neurogenic d is turbances  of the c e r e -  
b ra l  c i rculat ion caused by the action of KC1 on the cent ra l  nervous sys tem.  

EXPERIMENTAL METHOD 

Experiments  were ca r r i ed  out on 22 dogs weighing 18-25 kg under  general  anesthesia  with morphine 
(10 mg/kg) and urethane (1.0 g/kg) and 124 cats weighing 3-4 kg under  general  anesthesia  with urethane 
(0.5 g/kg) and chloralose  (50 mg/kg),  with ar t i f ical  ventilation of the lungs. The ce reb ra l  blood flow was 
determined with the aid of radioact ive Xe ~33 [8] and an e lect romagnet ic  measur ing  device with simultaneous 
recording of the ECG, EEG, and a r t e r i a l  blood p re s su re  [6]. The vascu la r  component of the action of the 
drugs on the c e r eb ra l  hemodynamics was differentiated by separate  b i la tera l  perfusion of the carot id  and 
ve r t eb ra l  a r t e r i e s  [7]. Disturbances of the ce reb ra l  c i rcula t ion were induced by a 0.25 M solution of KC1 
injected into the la tera l  vent r ic les  of eats (0.5 ml) and dogs (1 ml) [1, 11]. 

EXPERIMENTAL RESULTS AND DISCUSSION 

During the f i rs t  10-15 see af ter  in t ravent r icu la r  injection of KC1 a decrease  was observed in the vol-  
ume veloci ty of the ce reb ra l  blood flow by 15-20%on average.  Next, bes ides  a marked  r ise  in the a r t e r i a l  
blood p r e s su r e  and tachycardia ,  the in t racrania l  blood flow began to increase  and reached its maximum 
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Fig. 1. Changes in c e r e b r a l  blood flow, ENG, ECG, and a r t e r i a i  p r e s -  
sure  ina  dog following in t ravent r ieu la r  injection of KC1 (0.25 M solution). 
F rom top to bottom: ECG in lead II; EEG of par ie ta l  region; a r t e r i a l  
pulse p r e s su re  (in mm I-Ig); averaged and phasic blood flow in right in- 
t e rna l  maxi l la ry  a r t e r y  (in ml /min) .  T imes  af te r  injection of KC1 are  
shown below. 

Fig. 2. Effect of KC1 (0.5 ml  of 0.25 M solution), injected into la tera l  
vent r ic les  of cats,  on tone of in t racrania l  vesse l s  and a r t e r i a l  p ressu re :  
1) control  exper iments ,  2) 35 rain a f te r  injection of dihydroergotoxin (D), 
3) a f t e r  surgical  desympathizat ion.  From top to bottom: perfusion p r e s -  
sure  in internal  maxi l la ry  a r t e r i e s ;  r e s i s tog ram of ve r t eb ra l  a r t e r i e s ;  
a r t e r i a l  p r e s su re ;  t ime m a r k e r  (5 sec), m a r k e r  of injection of KC1. 

1323 



during the f i r s t  3 min a f t e r  injection of KCI. The volume veloci ty  of the c e r e b r a l  blood flow, it will be 
noted, re turned to its initial  level  while the a r t e r i a l  p r e s s u r e  was cons iderably  higher,  whereas  r e s t o r a -  
t ion of the or iginal  blood p r e s s u r e  readings was accompanied  by a marked  dec rease  in the c e r e b r a l  blood 
flow. Changes cha rac te r i s t i c  of acute co rona ry  insufficiency and dis turbance of the card iac  rhythm ap-  
pea red  in the ECG (Fig. 1). 

Changes in the EEG under  the influence of KC1 depended on the initial level  of cor t i ca l  e l ec t r i ca l  ac -  
t ivi ty.  I f  the or iginal  EEG was dominated by slow waves (2-3/sec)  with an amplitude of 200 pV, slowing 
of the initial  act ivi ty to 1-2 w a v e s / s e c  and an inc rease  in the amplitude of the slow waves to 270-330 ~V 
were  observed.  If  the EEG was dominated by low-ampli tude fast  waves,  during the f i r s t  minute a f t e r  in t r a -  
ven t r i cu l a r  injection of KC1 the amplitude dec reased  and the f requency inc reased .  L a t e r  the low-ampli tude 
activi ty d i sappeared  and was replaced  by slow activi ty with an amplitude of up to 200-220 ~V, which began 
to predominate  in the EEG and to become high-ampli tude slow activi ty (Fig. 1). 

Under the influence of KCI there  was an increase  not only in the sys temic  a r t e r i a l  p r e s s u r e  (on the 
average  by 97 =~14%), but also in the r e s i s t ance  of the c e r e b r a l  ve s se l s  in the region supplied by the carot id  
(by 17 ~= 2.4%) and v e r t e b r a l  a r t e r i e s  (by 48 ~ 5.6%) (Fig. 2, 1). After  injection of the same  concentra t ions  
of KC1 into the a r t e r i a l  s y s t em s  of the brain,  no increase  in tone of the in t rac ran ia l  v e s s e l s  was found. 

After  injection of KC1 into the la te ra l  ven t r ic les ,  the pH of the ce reb rosp ina l  fluid shifted toward the 
acid side. Consequently, the cons t r i c to r  response  of the c e r e b r a l  v e s s e l s  in this case  cannot be explained 
by a change in the pH of the CSF, for  acidif icat ion of the CSF leads to a dec rease  in tone of the in t rac ran ia l  
v e s s e l s .  

To de termine  the role of the sympathet ic  innervat ion in the product ion of expe r imen ta l  c e r e b r o v a s c u -  
l a r  d is turbances  KC1 was injected a f t e r  surg ica l  desympathiza t ion  of the in t rac ran ia l  v e s s e l s  (by r emova l  
of the supe r io r  ce rv i ca l  and stel late  ganglia).  Under these conditions the inc rease  in tone in the region 
supplied by the carot id  a r t e r i e s  was only 5 "  1.25%, whereas  in the sys t em of the v e r t e b r a l  a r t e r i e s  it was 
24 ~ 7.3% compared  with the initial  level  (Fig. 2, 3). The difference between the changes in tone of the c e r e -  
b r a l  ve s se l s  in the intact and desympathized animals  was s ta t i s t ica l ly  significant (P < 0.001}. These  find- 
ings demons t ra te  the role of the sympathet ic  innervation in the product ion of spasm of the c e r e b r a l  v e s se l s  
a f t e r  injection of KC1 into the l a t e ra l  ven t r i c l e s .  It was in teres t ing  to invest igate  the effect  of drugs acting 
on different  components  of the adrenerg ic  regula tory  mechan i sm on the c e r e b r a l  c i rcula t ion under  these  
conditions.  For  this purpose  the c~-adrenoblockers  dihydroergotoxin (1 mg/kg) ,  phenoxybenzamine (1 m g /  
kg), and t ropaphen (1 mg/kg) ,  the sympatholyt ic  drug octadine (10 mg/kg},  and the MAO inhibitor nialamide 
(20 mg/kg) ,  with a m a rked  inhibitory effect  on the centers  of v a s o m o t o r  regulat ion [5], were  used." All these  
drugs had a therapeut ic  and prophylact ic  effect  on the exper imen ta l  dis turbance of the c e r e b r a l  c i rcula t ion  
produced by KC1 (Fig. 2, 2). 

These r e su l t s  demons t ra te  the role  of the sympathet ic  nervous  sys t em in the origin of c e r e b r o v a s -  
cu la r  d i so rde r s .  
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