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In acute anemia, hypotension, and ce rebra l  hypoxia develop and within a few hours  i r r eve r s ib l e  
changes take place in the brain.  Resusci tat ion measu re s  ca r r i ed  out subsequently are  thus ineffective [3, 
4, 9]. 

Because of the great  sensi t ivi ty of the brain  to hypoxia, a number  of authors have suggested inject-  
ing blood into the per ipheral  end of the carot id  a r t e r y  [10-12]. However, in Negovskii 's  opinion [4], such 
perfusion can be used only if cardiac  activity is present ,  however weak. Injection of bleed into the coron-  
a ry  a r t e r y  r e s to re s  the co ronary  circulat ion and c rea tes  conditions for  strengthening the contrac t i le  ac -  
t ivity of the hear t  [1-6]. 

In the present  investigation, a comparat ive  study was made of the resul ts  of resusci ta t ion of dogs 
af ter  acute blood loss by means  of var ious types of ar t i f ic ial  circulat ion.  

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

To resusc i ta te  dogs af ter  acute blood loss,  Yankovskii [8] obtained good resul ts  with B r y ~ l o n e n k o ' s  
autojector.  Skorik, Ballyuzek, and Entina [7], in experiments  on dogs, used a portable art i f icial  c i rcu la -  
t ion apparatus for resusci ta t ion.  The present  authors used the ISL-2 apparatus ,  based on Bal lyuzek 's  sys -  
t em and intended for  ar t i f ic ia l  c i rculat ion during open-hear t  operations,  for  the t rea tment  of te~.~minal s ta tes .  

Two se r i e s  of experiments  were ca r r i ed  out to resusc i ta te  adult dogs of both sexes weighing f rom 
14 to 20 kg. In se r i e s  I, blood was injected into the femoral  a r te ry ,  and in se r i e s  II into the carot id a r t e ry .  

In most  experiments  the perfused blood had been used once or twice previously.  

In 9 dogs anesthetized with morphine and hexobarbital mass ive  bleeding was car r ied  out of the fem-  
oral  a r te ry ,  and in 12 dogs from the carot id  a r te ry ,  in a volume of between 800 and 1500 ml, depending on 
the an imal ' s  body weight, equivalent to 62-75% of the total c i rculat ing blood volume. Before the bleeding 
the dogs were given an injection of heparin (1.0-1.5 mg /kg ) .  Heparinized blood was given in a volume of 
between 2 and 3 l i ters ,  taking compatibil i ty into account. To neutra l ize  the clotting power of the blood, 
heparin was used in a dose of 50-60 m g / l i t e r  blood. 

During the experiment  the a r t e r i a l  p re s su re  was recorded  in the femoral  a r t e ry  with a m e r c u r y  
manometer ,  the venous p re s su re  with a Waldman's  phlebotonometer,  the ECG was recorded  in the s tand- 
ard leads, the EEG (symmetr ica l  f ronto-occipi tal  leads) was recorded  with needle e lec t rodes  introduced 
subperiosteal ly  into the scalped skull, and resp i ra t ion  was recorded  with a Marey ' s  capsule.  

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

After  bleeding severe  pos themorrhagic  shock developed. 

The duration of the shock before  the onset of cl inical  death was 8-12 rain, counting from the t ime 
when the a r te r ia l  p r e s s u r e  fell af ter  bleeding to 50/10 mm (in 6 animals between 8 min and 8 min 30 sec,  
in 8 f rom 9-10 rain, and in 7 f rom 11 to 12 min). In both se r i e s  of experiments  the durat ion of t]he shock 
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and of clinical death before the beginning of resusci ta t ion with the art if icial  circulat ion was the same.  The 
period of clinical death for  the animals of both se r ies  of experiments,  apart  f rom 2 dogs in ser ies  I (for 
which it was 5-6 min) was 3-4 rain af ter  total  disappearance of the ce rebra l  potentials coupled with disap-  
pearance of all other signs of life in the animal. Only in 5 experiments were sporadic ventr icular  com-  
plexes recorded  on the ECG. 

In all the experiments  cannulas were introduced into the vesse ls  before bleeding. With the main 
venous trunk closed, blood was injected in a volume close to the volume of the blood loss, in o rde r  to r e -  
s tore  the c irculating blood volume. 

In the experiments  of se r ies  I (9 dogs) the apparatus was connected to eannulas in the femoral  v e s -  
sels .  The vital functions were res tored  in the opposite o rder  to that in which they were lost af ter  the 
blood loss .  The normal  cardiac  activity was res tored  af ter  perfusion for 5 rain, and regular  cor t ica l  po- 
tentials reappeared after  perfusion for 10-15 rain (after 10-12 rain in 3 dogs and 13-15 rain in 4 dogs). 

In the case  of the two animals whose cor t ica l  e lec t r ica l  activity ceased completely for 5 and 7 rain, 
respect ively ,  perfusion via the femoral  vesse ls  was ineffective. Their  cardiac contract ions and r e s p i r a -  
t ion were res tored ,  but not their  cor t ical  activity. Despite prolonged perfusion, the dogs died from sec -  
ondary cardiac and r e sp i r a to ry  a r r e s t .  

In the experiments  of se r i e s  II the method of connecting the ISL-2 apparatus was changed. The a r -  
te r ia l  t runk was connected by two cannulas through a T-tube to the centra l  and per ipheral  ends of the 
divided carotid a r t e ry .  In this way oxygenated blood could be injected during perfusion toward the hear t  
and the brain  simultaneously.  With this method the cor t ica l  activity was res to red  more  rapidly than in 
the experiments  of se r ies  I. Perfusion into the carot id a r t e ry  continued for  2-3 min until the cor t ica l  and 
cardiac  activit ies were  res tored .  Later ,  the apparatus was switched over to perfusion via the femoral  ves -  
sels  until the a r te r ia l  p re s su re  and the ECG and EEG were stabilized. This required the use of the a r t i -  
ficial circulat ion for  5-15 rain (5-7 rain for 3 dogs, 8-10 rain for 4, and 11-15 min for 3 dogs). Altogether 
this method was used for 12 experiments .  

Comparison of these resusc i ta t ion  methods Showed that bet ter  resul ts  were obtained when blood was 
injected simultaneously into the carot id a r t e ry  toward the hear t  and the brain.  It was there fore  concluded 
that carot id  perfusion resul t s  in the more  rapid res tora t ion  of the lost vital functions. The cor t ica l  and 
cardiac  activit ies were r e s to red fa r  more  quickly than with perfusion via the femoral  a r t e r i e s .  However, it 
must  be r emembered  that the rapid and mass ive  injection of blood into the carotid a r t e ry  causes  overf i l l -  
ing of the heart ,  and against  the background of a myocardi tun weakened by hypoxia, this  could cause sudden 
cardiac  a r r e s t  or fibrillation. Such a react ion to perfusion was observed in two experiments .  For  this 
reason,  the volume velocity of perfusion in most  experiments  did not exceed 50-70 m l / k g / m i n .  

These investigations thus showed that perfusion via the carot id a r t e r y  may be used ve ry  effectively 
for  the t rea tment  of clinical death. 

Of the 21 experimental  animals,  17 recovered,  while 4 died during the f i rs t  day with dis turbances of 
resp i ra t ion  and cardiac  activity. The postoperat ive period for  all the surviving dogs was uncomplicated. 
They began to walk and take food at the end of the f i rs t  day. Three  dogs in se r i e s  II began to walk 10 rain 
af ter  the end of resusci ta t ion.  In three  experiments  of se r ies  I, t ransient  ataxia was observed,  and in two 
experiments  severe  motor  excitation occurred  for 30 rain. Comparison of the postoperat ive period for the 
five dogs which preserved  sporadic ventr icular  complexes with that for  the animals whose cardiac  e lec-  
t r ica l  activity disappeared completely showed no difference.  
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