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The total  hepatic blood flow during the f i r s t  2 hours  af ter  resusc i ta t ion  was studied by local  
thermodilut ion and obturating ca the te r  methods in exper imen t s  on cats  anes thet ized with 
pentobarbi ta l .  Changes in the blood flow occu r r ed  in s t ages .  The b r i e f  inc rease  in volume 
veloci ty  of perfusion immedia te ly  a f te r  resumpt ion  of ca rd iac  cont rac t ions  was rep laced  by 
a rapid  fall below the control  level ,  a f te r  which the blood flow continued to dec rease  g radu-  
al ly .  Changes in the total  hepatic blood flow co r r e spond  la rge ly  to changes in the minute 
volume of the hea r t .  Drip  infusion of dextran in doses  maintaining the  cen t ra l  venous p r e s -  
sure  at its initial level  r e s t o r e d  the no rma l  hepatic blood flow and a r t e r i a l  p r e s s u r e  during 
the per iod a f te r  r e susc i t a t ion .  
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The per iod  a f te r  r esusc i t a t ion  is m a rked  by dis turbance of the functions of the l iver ,  the act ivi ty  of 
which mus t  be mainta ined in o rde r  to ensure  success fu l  r esusc i t a t ion  [6, 8, 11, 12]. Informat ion on the 
c h a r a c t e r  and mechan i sms  of the d is turbances  of the hepatic c i rcula t ion is evident ly  insufficient  although 
i t  is known that  the in tegr i ty  of the functions of the l ive r  in shock and t e rmina l  s ta tes  is de te rmined  p r i m -  
a r i ly  by i ts  adequate blood supply [10, 14, 15]. The poss ibi l i ty  of a d is turbance of the hepatic  c i rcula t ion 
during resusc i ta t ion  has been demons t ra t ed  by the study of the m e s e n t e r i c  [7] and por ta l  [1] c i rcu la t ions .  

The object  of this investigation was to study the total  hepatic  blood flow during the f i r s t  2 hours  of 
resusc i ta t ion  a f te r  lethal  blood los s .  

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

E x p e r i m e n t s  were  c a r r i e d  out on 33 cats  of both sexes ,  weighing 2-3.6 kg and anesthet ized with 
pentobarbi ta l  (40-45 m g / k g ,  in t raper i toneal ly) .  In the expe r imen t s  of s e r i e s  I on an imals  exsanguinated 
by the local  thermodilut ion method [4], the total  hepatic  blood flow was de te rmined  as the di f ference be-  
tween the blood flows in the in fe r ior  vena cava  c ran ia l ly  and caudally to the point of en t ry  of the hepatic 
ve ins .  The blood flows were  de te rmined  by record ing  the thermodi lut ion cu rves  s imul taneous ly  by two in-  
s t r u m e n t s .  In the expe r imen t s  of s e r i e s  II, the hepatic blood flow was de te rmined  for  2.25 h by the same  
method in 8 animals  that  were  not exsanguinated.  In the expe r imen t s  of s e r i e s  IH on 8 exsanguina ted  
animals ,  t h e e f f e c t  of dr ip  infusion of dextran on the hepatic  blood flow was studied. Dextran was infused 
into the f e m o r a l  vein in doses  maintaining the cen t ra l  venous p r e s s u r e  at its initial l eve l .  The infusion 
usual ly  began 15-20 min a f te r  the r e s to ra t i on  of card iac  act ivi ty.  Since constant  f luctuations in the blood 
t empe ra tu r e  during the infusion of the p l a s m a  expander  compl ica ted  the use of the thermodi lut ion t ech-  
nique, the total  hepatic blood flow in the cats  of this s e r i e s  was de te rmined  by the obturat ing ca the te r  
method [9, 13]. Since an open c i rcu i t  was used  for  the m e a s u r e m e n t  (the number  of drops of blood flowing 
f r o m  the ca the te r  and subsequent ly  re in jec ted  into the f emora l  vein was counted), so that  the ef fec t  of the 
changing cen t ra l  venous p r e s s u r e  in the pos t resusc i t a t ion  per iod was excluded, six control  expe r imen t s  
were  c a r r i e d  out in which the total  hepatic blood flow was r e c o r d e d  s i m i l a r l y  but without injection of dex-  
t ran  (exper iments  of s e r i e s  IV). The s y s t e mic  a r t e r i a l  p r e s s u r e  was r e c o r d e d  in all  the an imals .  To 
p reven t  the blood f rom clotting, hepa r inwas  injected in t ravenously  (500 un i t s / kg ) .  Cl inical  death (4 min) 
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Fig.  1. Ar t e r i a l  p r e s s u r e  (top curves)  and total  
hepatic blood flew (bottom curves)  in e a r l y  pos t -  
r e susc i t a t ion  per iod (percentages  of initial  leveD: 
1) expe r imen t s  with; 2) without dextran infusion. 
Before infusion (15 min inclusive) data  for  both 
s e r i e s  are  combined.  C i r c l e s  with dots denote 
s ignif icant  difference (p < 0.05) f rom initial  level .  

was  produced by unres t r a ined  a r t e r i a l  bleeding and resusc i t a t ion  
was c a r r i e d  out by  Negovski i ' s  method without the use  of s t imu -  
lants .  The body t e m p e r a t u r e  of the animals  was mainta ined dur -  
ing the e x p e r i m e n t  at c lose  to the init ial  l eve l .  S ta t i s t i ca l  
ana lys is  of the r e s u l t s  was c a r r i e d  out using Student ' s  and non- 
p a r a m e t r i c  c r i t e r i a .  

EXPERIMENTAL RESULTS 

Of the 25 exsanguinated animals, in 23 the cardiac activity 
was restored during infusion of blood and in 2 after additional in- 
d i r ec t  m a s s a g e .  The course  of the r e c o v e r y  p r o c e s s e s ,  as r e -  
f lected by c l in ical  t es t s  ( respi ra t ion ,  a r t e r i a l  p r e s s u r e ,  ocular  
re f lexes)  was a s s e s s e d  as f avorab le .  

The total  hepatic  blood flow in the init ial  per iod  averaged  
36.9 • 2.2 m l / k g  body we igh t / r a in ,  and according to data ob-  
tained p rev ious ly  [3], its f rac t ion  of the minute volume of the 
c i rcu la t ion  was 25.6~c. Sta t i s t ics  ref lec t ing  the dynamics  of the 
hepatic  drainage in the pos t resusc i t a t ion  per iod are  given in 
Table 1. After  r e s to ra t ion  of the card iac  cont rac t ions  the blood 
flow inc reased  to r each  a m a x i m u m  in the 3rd minute .  Then it  
fell ,  and by the end of the invest igat ion it was only 62% of i ts  ini-  
t ia l  va lue .  

The total  hepat ic  blood flow in the contro l  expe r imen t s  fell  
g radua l ly .  However ,  the degree  of its decline was much less  
than in the expe r imen ta l  s e r i e s  and by the end of the per iod of 
s tudy the blood flows in the expe r imen ta l  and control  s e r i e s  dif-  
f e red  s ignif icant ly  (U c r i t e r ion ,  P < 0.05). 

When the total  hepatic blood flow was m e a s u r e d  by the ob-  
tura t ing  ca the t e r  method, s i m i l a r  changes were  obse rved  in the 
r e susc i t a t i on  per iod  (Fig. 1). The sl ight d i f fe rences  compa red  
with the r e su l t s  obtained by the thermodilut ion method (a r a t h e r  
longer  per iod  of hyperper fus ion ,  a s l ight  d e c r e a s e  in the blood 
flow in the 15th minute) were  evidently connected with m e a s u r e -  
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merit of the free blood flow from the liver, which ruled out any possible effect of changes in hhe central  
venous pressure  during the postresuscitation period. In 4 of 6 experiments the outflow of blood was in- 
creased in the 30th-35th minute, although this was not reflected in the mean data. 

Considering that in the ear ly  postresuscitafion period there is a marked decrease in plasma volume 
[2], in eight experiments dextran was given by intravenous drip, with monitoring of the central  venous 
pressure ,  in order  to cor rec t  the deficit. The total volume of dexfran injected during the experiment aver-  
aged 19.4 ~ 3.6 ml /kg .  Under these conditions, the normal hepatic blood flow was res tored after 30 rain 
of the postresuscitation period and it thereafter  remained at the control level (Fig. 1). The ar ter ia l  pres-  
sure rose at the same time, and starting from the 90th minute its level differed significantly from that in 
the corresponding experiments in which no dexfran was given (127 • 6.5 and 106 �9 5.9 mm Hg, respective-  
ly; P > 0.05). 

Changes in the total hepatic blood flow in the early post-resuscitation period thus show a number of 
clearly defined stages: the maximal increase in blood flow after 2-3 rain was followed by a rapid decrease 
below the control level until 15 rain, after which the volume velocity of perfusion gradually decreased in 
the course of 2 h. 

Comparison of the results of this study of the total hepatic blood flow with ear l ie r  observations on 
the dynamics of the portal blood flow and the cardiac output in the postresuscitation period [1, 3] shows 
that the changes in these parameters  are directly related.  The portal blood nnw as a fraction of the total 
hepatic blood flow, and the total hepatic blood flow as a fraction of the minute volume of the heart  re -  
mained virtually constant throughout the period of study. Like the minute volume of the hear t  [5], the 
total hepatic blood flow was res tored to normal if the deficit of the circulating blood volume was made 
good. This suggests that disturbances of the hepatic circulation in the ear ly  posfresuscitafion period are 
determined chiefly by changes in the minute volume of the hear t  and, consequently, the f i rs t  step toward 
the correction of these disturbances must be restoration of the normal systemic hemodynamics. 
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