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Changes in the cerebra l  blood flow were studied by the hydrogen clearance method in acute 
experiments on control rabbits and on rabbits  with experimental  renal  hypertension during 
elevation of the sys temic  ar te r ia l  p r e s su re  by intravenous injection of 10 ml 0.2% noradren-  
alin solution over  a per iod of 2-3 min. Raising the p re s su re  in control rabbits above 160- 
180 mm led to an increase  in the ce rebra l  blood flow; in the rabbits with experimental  renal 
hypertension this increase  in blood flow began at higher levels of the a r te r ia l  p r e s s u r e  and 
was quickly followed by a decrease  to 40-50% of the initial blood flow. 

Investigations [4, 6, 8, 9] have shown that in normocapnia  and if the intracranial  p r e s su re  is unchanged, 
elevation of the mean ar te r ia l  p r e s su re  to 150-200 mm Hg need not necessar i ly  be accompanied by a d is tur-  
bance of autoregulation of the cerebra l  blood flow. 

In persons  with hypertension cr i ses  accompanied by a sharp r i se  of blood p re s su re  are  frequently 
observed. It is usually assumed that the presence  of neurological symptoms and damage to vesse ls  and t i s -  
sues of the brain during such cr i ses  are  the result  of spasm of the cerebra l  vesse ls .  Nevertheless ,  experi-  
ments on animals have shown that there  is no direct  corre la t ion  between constr ict ion of the brain vesse l s  
and the height and duration of the hypertension or between the site of constr ict ion of the vesse l s  and the 
location of ischemic damage to  the brain t issue [3]. Experiments  on cats and monkeys have shown that dila- 
tation of the brain vesse l s  may precede thei r  constr ict ion in monkeys with hypertension, the permeabi l i ty  
of the blood-brain b a r r i e r  is increased,  and swelling of the brain t issue may develop [5, 7]. 

The state of the ce rebra l  blood flow was studied in normal  animals and in animals with experimental  
renal hypertension in response to an acute r i se  of blood pressure .  

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

Acute experiments were ca r r i ed  out on 10 control rabbits (ar ter ial  p r e s su re  90-120 mm Hg) and 12 
rabbits with experimental  renal  hypertension produced by constr ict ing both renal  a r t e r i e s  8-10 weeks be-  
fore the experiment (blood p re s su re  180-200 mm Hg). The weight of the animals var ied f rom 2.8 to 3 kg. 
To measure  the volume velocity of the cerebra l  blood flow by the hydrogen clearance method [1, 2], platinum 
electrodes 0.3 mm in diameter  were inser ted symmet r ica l ly  intothe cortex and white mat ter  of the pa r i -  
etal lobes of all the animals. During the acute experiment noradrenalin was injected intravenously (10 mt 
of a 0.02% solution over a period of 2-3 min), and the changes in the cerebra l  blood flow and the p re s su re  
in the femoral  a r t e ry  were recorded.  The animals were decapitated after  the experiment,  and a histologi-  
cal investigation was ca r r i ed  out in the usual way. An acute r i se  of blood p re s su re  in the control  rabbits 
gave r i se  to the usual response  of the cerebra l  vessels .  On a r i se  of p r e s s u r e  to 160-180 mm Hg the ce re -  
bral  blood flow remained stable (32-108 ml/100 g/min)  through activation of the mechanisms of autoregula-  
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Fig. i. Changes ia cerebral blood flow (~BF) during a rise in systemic 
blood pressure (BP) caused by intravenous injection of noradrenalin in 
a normal rabbit and a rabbit with experimental renal hypertension after 
preliminary blood loss. Here and in Fig. 2: top curve-BP (in mm Hg); 
bottom curve - CBF (in ml/100 g/rain): I) in a normal rabbit; ID in rab- 
bit with experimental renal hypertension and after blood loss; arrows 

mark beginning and end of injection of noradrenalin. 

Fig. 2. Changes in CBF in a rabbit with experimental renal hypertension 
in response to a rise of blood pressure caused by intravenous injection of 
noradrenalin. 

tion. A further rise of pressure led to a passive increase in the cerebral blood flow (47-138 ml/100 g/min; 
P < 0.01). In the experiment illustrated in Fig. i, for instance, a rise of blood pressure to 180 mm was not 
accompanied by any increase in the cerebral blood flow (curve i). A further increase in pressure to 205 
mm caused an increase in the cerebral blood flow from 42 to 81 ml/100 g/rain. After the injection of nor- 
adrenalin had ceased, the blood pressure began to fall, and the cerebral blood flow returned to its initial 
level when the blood pressure was about 150 mm Hg. 

In the an imals  with exper imen ta l  r ena l  hyper tens ion  the in i t ia l  va lues  of the c e r e b r a l  blood flow (26- 
150 ml/100 g/rain) were  indis t inguishable  f rom those in the group of control  rabb i t s .  Af te r  the beginning 
of noradrena l in  inject ion the ex t r eme  values  of the blood p r e s s u r e  which s t i l l  did not cause  changes in the 
c e r e b r a l  blood flow were  higher  in t hese  animals  than in the cont ro ls ,  and approached 240 mm Hg. A r i s e  
of p r e s s u r e  beyond that  level  was accompanied  by some inc rea se  in the c e r e b r a l  blood flow (34-182 ml/100 
g / r a in ;  P < 0.01), which then fe l l  sha rp ly  (to 40-50% of i ts  in i t ia l  value;  !P < 0.01) although the blood p r e s -  
su re  continued to r i s e  (Fig. 2). The c e r e b r a l  blood flow r ema ined  low even af ter  the blood p r e s s u r e  had r e -  
turned  to i ts  in i t ia l  level .  The r e su l t s  of the m a c r o s c o p i c  and mic roscop i c  inves t iga t ions  of an imals  with 
expe r imen ta l  r ena l  hyper tens ion  conf i rmed  the pro longed hyper tens ion;  in every  case  marked  hyper t rophy  
of the left ven t r i c l e  and contrac t ion  of both kidneys were  p re sen t .  Hyper t rophy  and h y p e r p l a s i a  of the media  
of the a r t e r i e s  and a r t e r i o l e s  were  found in the bra in .  In some cases ,  in addition, p l a s m o r r h a g i a  and 
h e m o r r h a g e s  of v a r i e d  s ize  were  d i scovered .  

In two rabb i t s  with expe r imen ta l  r ena l  hyper tens ion  the blood p r e s s u r e  was lowered  by p r e l i m i n a r y  
blood loss  to 110-120 mm Hg. Inject ion of no radrena l in  p roduced  the same  r i s e  of p r e s s u r e  in these  an imals  
as in the cont ro ls ,  but the c e r e b r a l  blood flow changed in the same  way in r e sponse  to this  r i s e  of p r e s s u r e  
as in the an imals  with expe r imen ta l  r ena l  hyper tens ion.  Ra i s ing  the blood p r e s s u r e  f rom 115 to 200-210 mm 
led to a t r a n s i e n t  i n c r e a s e  in the c e r e b r a l  blood flow followed by a las t ing  d e c r e a s e  (Fig. 1, curve II). 

Consider ing that  the wal l s  of the blood v e s s e l s  in r abb i t s  with expe r imen ta l  r ena l  hyper tens ion  a r e  hy-  
pe r t roph ied ,  the d e c r e a s e  in the c e r e b r a l  blood flow in them can be explained e i ther  by i n c r e a s e d  sens i t iv i ty  
of the v e s s e l  wal l  to  the d i r ec t  action of ca techo lamines  or  by exces s ive  vasocons t r i c t i on  (overregulat ion)  
in r e sponse  to the r i s e  of blood p r e s s u r e .  The ro le  of ex te rna l  c o m p r e s s i o n  of the mic roc i r cu l a t i on  of the 
b ra in  on account of f i l t ra t ion  edema of the bra in  t i s s u e  l ikewise  cannot be ru led  out. 
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