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The relat ionships between the oxygen metabol ism, the hemodynamics,  and the regional  blood flow 
constitute one of the mos t  important  problems in the regulation of the vital functions of the organism.  
Many aspects  of the regulation of the circulat ion in hypoxia have not yet been explained. 

The object of the p resen t  investigation was to study the relat ionships between the changes in the 
sys temic  ar te r ia l  p r e s su re ,  the regional  blood flow, and the oxygen tension in various t issues during 
hypoxia. 

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 cats under chlora lose-Nembutal  anesthesia (25 mg chloralose  
and 25 mg Nembutal /kg body weight). 

During the experiments  the animals breathed a gas mixture with a lowered oxygen concentrat ion (7.5 
and 9.6~c) for  5-6 rain. 

The changes in the oxgyen tension and the t issue blood flow were  measured  in the thigh muscle  of the 
hind limb, the skin of the abdomen, and the par ie ta l  region of the ce reb ra l  cortex.  The a r t e r i a l  p r e s s u r e  
was measured  in the femora l  a r t e ry .  

By means of the apparatus constructed jointly by D. A. Golov and the author, synchronized recordings  
could be made of the dynamics of the changes in the sys temic  a r te r ia l  p r e s s u r e  (by an e lec t romanometer ) ,  
the t issue blood flow (by a thermoelec t r ic  method), and the oxygen tension in the t issues (by a polarographic  
method). The recording  apparatus Was a type ]~PP-09 multichannel electronic potent iometer .  

E X P E R I M E N T A L  R E S U L T S  

In hypoxia conditions caused by inhalation of a gas mixture containing 9.6~c of oxygen, as a rule after 
30-60 sec the a r te r ia l  p r e s s u r e  rose  by 10-20 mm (Figs. 1, A and B; 2, A). In only two experiments  the 
a r te r ia l  p r e s s u r e  fell by approximately the same amount (Fig. 2, B). 

Inhalation of a mixturewith a still lower oxygen concentrat ion (7.5~c) led in most  cases  to a fall of 20- 
30 mm in the a r te r ia l  p re s su re ,  and if inhalation of this mixture continued for  longer than 5-6 min, the fall 
in a r te r ia l  p r e s s u r e  usually p r o g r e s s e d  until the animal died. 

The dynamic pat tern  of the changes in the oxygen tension and regional  blood flow in hypoxic conditions 
var ied  f rom one t issue to another.  

In the skeletal muscle  and skin, a marked decrease  in the oxygen tension began after  20~30 sec,  and 
continued throughout the per iod of inhalation of the hypoxic mixture.  About 1 rain la ter ,  the oxygen tension 
began to recover ,  reaching its initial level at the ear l ies t  after  8-10 rain (Fig. 1, A and B). 

The blood flow in the skeletal muscle  during hypoxia usually showed no significant changes, and only 
occasional ly was there a tendency for  i t  to r i se  (Fig. 1, A). In the skin, on the other  hand, there was a 
marked  tendency for the blood supply to diminish (Fig. 1, B). 
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Fig. 1. Dynamics of changes in the velocity of the 
blood flow (1) and the oxygen tension (2) in a skeletal 
muscle  (A) and in the skin (B), and changes in a r t e -  
r ia l  p r e s s u r e  (3) in hypoxia. Here and in Fig. 2, 
the a r rows indicate the per iod of inhalation of gas 
mixture with a lowered oxygen concentrat ion.  
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Fig. 2. Dynamics of changes in the velocity of the 
blood flow (1) and the oxygen tension in the ce rebra l  
cortex (2), and changes in the a r te r ia l  p r e s su re  (3) 
in hypoxia. A - A r t e r i a l  p re s su re  raised; B - a r t e -  
r ial  p r e s su re  lowered. 

The dynamics of the changes in the investigated 
indices was of a different pat tern in the ce rebra l  c o r -  
tex. The oxygen tension began to fall a lmost  as soon 
as exposure to hypoxia began, but it did not fall be-  

low a cer ta in  level  despite continued inhalation of the hypoxia mixture.  Approximately 30 sec af ter  r e sump-  
tion of inhalation of a tmospher ic  air ,  the oxygen tension in the brain t i ssure  began to r ecover  quickly. 
After  3-4 rain the oxygen tension was significantly above its initial level, to wMch it re turned  after  a fur -  
ther  1-3 rain (Fig. 2, A and B). 

The blood supply to the bra in  increased  sharply during hypoxia. The blood flow was maintained at a 
high level for  some time after  the inhalation of the hypoxic mixture ended, and fell to its initial level only 
af ter  7-8 min (Fig. 2, A). An increased  blood flow in the ce rebra l  cor tex during hypoxia was observed  
even when the a r te r ia l  p r e s s u r e  showed a substantial fall (Fig. 2, B). 

The experiments  thus showed that in hypoxic hypoxia not all the t issues are equally supplied with 
oxygen. Whereas in the skeletal muscle and skin the oxygen tension falls steadily during hypoxia, in the 
cerebra l  cortex it falls a little and then becomes  stabilized at definite level. Consequently, the cerebra l  
cor tex receives  the bes t  oxygen supply, at  the expense of the skeletal  muscles  and skin, and possibly of 
the other organs  less  sensit ive to oxygen deficiency also. 

The redis tr ibut ion of the blood flow observed in the body in these experiments  may be explained by 
divergent  changes in the tone of the blood vesse ls .  In fact, the tendency for  the velocity of the blood flow 
in the skin to diminish while the blood flow in the skeletal  muscles  remained  substantially unchanged, de- 
spite the increas ing sys temic  ar te r ia l  p r e s su re ,  in all probabili ty was due to an increase  in the tone of 
the blood vesse l s  of these t issues .  

F r o m  the available information it is difficult to judge the tone of the blood vesse ls  of the ce rebra l  
cortex because the velocity of the blood flow and the sys temic  a r te r ia l  p r e s s u r e  as a rule changed in the 
same direction.  However, the resul ts  of individual experiments in which, despite the fall in the a r te r ia l  
p re s su re ,  the blood flow in the ce rebra l  cor tex was sharply increased,  demonstra ted that the tone of the 
ce rebra l  vesse l s  was lowered. 
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Consequently, the maintenance of a definite oxygen balance cor responding  to the oxygen needs of the 
var ious  t i ssues ,  in the conditions of hypoxic hypoxia is due la rge ly  to regulat ion of the regional  vascu la r  
tone. 

The prob lem of the mechan ism of regulat ion of the regional  vascu la r  tone in hypoxia remains  un-  
solved and is one of the more  urgent  p roblems  facing the physiology of the circulat ion.  
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