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Lethal  blood loss  was produced in 19 acute expe r imen t s  on cats  under  ure thane anes thes ia ;  
during its course  the a r t e r i a l  p r e s s u r e ,  r e sp i r a t i on ,  t e m p e r a t u r e ,  ECG, and r h e o g r a m  of the 
c e r e b r a l  cor tex ,  diencephalon,  and m u s c l e s  were  r eco rded .  Dis turbances  of the hemody-  
namies  in the musc le  t i s sue  were  more  marked  than in the b ra in .  Less  s eve re  changes in 
the c i rcula t ion  were  obse rved  in the dieneephalon.  

Convincing r e s u l t s  have now been  obtained [9-11, 19~ 20|  to show the var ied  c h a r a c t e r  of c i r cu la to ry  
d is turbances  in di f ferent  pa r t s  of the va s cu l a r  s y s t e m  in the var ious  s tages  of shock and blood loss ,  whether  
posses s ing  common  or speci f ic  m e c h a n i s m s  [4]. Dis turbances  of the c i rcu la t ion  of blood in the CNS play a 
pa r t i cu la r ly  impor tan t  ro le  in the pathogenesis  of these  d i s o r d e r s  [3, 8, 14]. According to some author i -  
t ies  [1, 2], the r e sponse  of the c e r e b r a l  ve s se l s  is s i m i l a r  in c h a r a c t e r  to the d is turbance  of the pe r iphe ra l  
c i rcula t ion,  while according  to others  [3, 17] it is opposite in d i rec t ion  and takes place in s tages  [9, 12]. 
Changes in the blood volume of the ske le ta l  musc l e s  in h e m o r r h a g i c  col lapse  a r e  also re f l ec ted  by confl ict-  
ing data [5, 15, 18]. 

The object  of the p re sen t  invest igat ion was to study the rheograph ic  indices re f lec t ing  changes in the 
c i rcu la t ion  in di f ferent  pa r t s  of the b ra in  during lethal  blood loss  under  exper imenta l  condit ions.  In view 
of r e p o r t s  [6, 11] that changes in the c e r e b r a l  c i rcu la t ion  a r e  be s t  compared  with changes in the c i r cu la -  
t ion a t  the pe r iphe ry ,  the r h e o g r a m s  of ske le ta l  musc l e s  a lso  were  r eco rded .  

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

Nineteen expe r imen t s  were  c a r r i e d  out on cats  of the same  sex but of different  l i t t e r s ,  of approxi -  
ma te ly  the same  age and weight, anes the t ized  with ure thane (1.2 g /kg ,  in t raper i tonea l ly) .  Lethal  blood loss  
was induced by rap id  bleeding f r o m  the f emora l  a r t e r y .  To de te rmine  the functional s ta te  of the an imals  
in the course  of the expe r imen t  the p r e s s u r e  in the f emora l  a r t e r y ,  ex te rna l  r e sp i r a t ion ,  and the r ec t a l  
t e m p e r a t u r e  (using an e l ec t r i c  t h e r m o m e t e r )  were  r eco rded .  The r h e o g r a m  (RG) of the par ie ta l  lobe of 
the cor tex  and of the tha lamic  reg ion  of the diencephalon was r eco rded  in a sc reened  chamber  by means  of 
the RG-1-01 rheograph  (Hungary) using pla t inum e l ec t rodes  with a working sur face  of 2 m m ,  inse r ted  into 
the b r a in  through bur r -ho les  and secured  with ac ry l i c  glue.  The accu racy  of inser t ion  of the e l ec t rodes  
was ver i f ied  a f t e r  autopsy at the end of the exper iment .  The r h e o m y o g r a m  was r e c o r d e d  with needle e lec -  
t rodes  with the s ame  working su r face .  Recordings  were  made on a four-channel  4~t~G-1 e l ec t roencepha lo -  
graph,  and the ECG was r eco rded  s imul taneous ly  in one channel of the in s t rumen t  in the s tandard  lead. 

For  ana lys i s  of the RG the technique desc r ibed  by Yarul l in  [13] was  used.  The t ime t f r o m  the Q 
wave of the ECG to the beginning of the RG wave,  the durat ion of the anac ro t i c  (ta) and ca tac ro t i c  (ax) 
phases ,  the ra t io  between the anacro t ic  phase  and the durat ion of the complete  wave (tx), the angle of r i s e  
of the anacro t ic  wave,  and the ampli tude and a r e a  of the rheograph ic  complex were  de te rmined .  
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EXPERIMENTAL RESULTS 

The initial arterial pressure in the cats was 103 �9 2 ram. The volume of the lethal blood loss under 

urethane anesthesia depended on the individual reactivity of the animals. In 11 cats it was 20% of the blood 
mass, and in 8 animals 40%. After bleeding the typical picture of severe hemorrhagic collapse developed: 

hypotension, hypothermia, disturbance of breathing. Depending on the volume of blood loss the animals 

survived for 20 • 5 and I0 �9 4 min. 

During the first minutes after 20% blood loss the cortical RG showed a decrease in the duration of 
the anacrotic and an increase in the duration of the catacrotic phases as well as a reduction of the inter- 
phase coefficient. The amplitude and area of the RG also were reduced. After i0 and 20 rain, in the period 
of severe hypetension (35 and 20 mm, respectively) the temporal characteristics of the RG phases were re- 
stored but the complex itself was delayed and the angle of rise of the anacrotic wave reduced, while the 
amplitude and area of the RG remained low. The appearance of the RG signal in the diencephalon was ac- 

celerated, while the change in the temporal and amplitude parameters of the phases of the RG complex was 
much less marked than on the cortical RG. In particular, the decrease in area of the RG was reduced by 
half, and by the end of the experiment it was the same as on the cortical RG at the beginning of the experi- 
ment. During the development of blood loss, the appearance of the complex in the muscle tissue was de- 
layed, and the angle of slope, the amplitude, and the area of the RG were progressively reduced. By the 
middle of the experiment the area of RG was reduced by the same extent as the area of the cortical RG by 
the end of the experiment, and the fall continued subsequently. 

After 40% blood loss the acceleration of the anaerotic phase was absent on the cortical RG, the inter- 
phase coefficient was reduced by a greater degree and was not restored, while the decrease in area of RG 
was less marked. Acceleration of the RG complex in the diencephalon was more marked, and it was re- 

placed by retardation only at the end of the experiment. Nearly all the temporal indices of the RG remained 
at their initial level and the decrease in amplitude of RG was less marked. In the muscle tissue, by con- 
trast with the brain tissue, the decrease in amplitude and area of the RG reached their maximum during the 
first minutes of the experiment with severe blood loss. 

These results are in agreement with data in the literature on the development of functional occlusion 
of the main vessels of the brain [7, 8], a decrease in the blood flow in the carotid artery [16], and a slower 
fall of pressure in the circle of Willis than of the systemic arterial pressure [5, 7, 8] during blood loss. 

The results obtained by rheography thus show that during blood loss the brain and, in particular, the 
diencephalon is better supplied with blood than the skeletal muscles. The redistribution of blood is not only 
interorganie but also intraorganic in character,and it is aimed at ensuring a blood supply to the most im- 
portant structures of the brain. 
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