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In exper imen t s  on cats ,  e ther  and halothane anes thes ia  lowered the blood oxygen sa tura t ion  
in the por t a l  vein and caused the development  of  c i r cu la to ry  hypoxia in the a o r t a - p o r t a l  vein 
sec tor .  Uti l izat ion of oxygen by the t i s sues  of the hepa to -por ta l  region was reduced in con-  
nection with the d e c r e a s e  in volume blood flow. A tendency was obse rved  for  the l i ve r  to 
change to an a r t e r i a l  c i rcula t ion because  of an i nc r ea se  in the r e s i s t ance  to the por ta l  blood 
flOW. 

A study of changes in the oxygen indices of the hepa to -por ta l  region under  the influence of inhalation 
of anes the t ics  has an impor tan t  bear ing  on the c o r r e c t  a s s e s s m e n t  of l ive r  function and act ivi ty  of the c i r -  
cu la tory  s y s t e m  during genera l  anesthesia .  Data on this p rob l em in the l i t e r a tu re  a re  few in numbe r  and 
highly con t rad ic to ry  in nature  [8-11]. 

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

Altogether  26 chronic  exper imen t s  were  c a r r i e d  out on cats.  A polyvinyl chlor ide ca the te r  was in-  
s e r t ed  into the por t a l  vein 4-7 days before  the main exper iment  by the method of Seleznev and Khrabrova  
[4] slightly modified by the wr i t e r .  During the main exper iment ,  when the an imals  were  fixed to a f r ame ,  
ca the te r s  were  introduced under  local  anes thes ia  through the f emora l  a r t e r y  into the aor ta  and through the 
f emora l  vein into the p o s t e r i o r  vena eava  as f a r  as the mouth of the hepatic  veins.  

To m e a s u r e  the volume of blood flowing f rom the l iver ,  a ca the te r  was introduced into one of the 
hepat ic  lobular  veins  before  i ts  occlusion by pass ing  it through the right ex terna l  jugular  vein and the 
an te r io r  and p o s t e r i o r  venae eavae.  Blood flowing f r o m  this p a r t i c u l a r  p a r t  of the l i ve r  was pas sed  
through a bubble r h e o m e t e r  [6, 12] into a ca the te r  introduced into the lef t  ex terna l  jugular  vein. F r o m  
these  resu l t s  the volume of blood flowing f r o m  the whole l i v e r  was calculated [5]. 

T racheo tomy  was then pe r fo rmed ,  and a f te r  an in terval  of 30 rain, anes thes ia  was given by A y r e ' s  
method [7] for  1 h with a mix ture  of e ther  and oxygen (12 animals) o r  of halothane with oxygen (nine ani-  
mals) .  Spontaneous breathing was p r e s e r v e d .  In the control  s e r i e s  (five animals) ,  inhalation of oxygen 
was given. 

During the exper iments ,  bes ides  the volume of blood flowing f rom the l iver ,  the p r e s s u r e  in the aorta ,  
por ta l  vein, and p o s t e r i o r  vena cava (at the mouth of the hepatic veins) was recorded ,  and the oxygen s a t u r a -  
tion of the blood in the aor ta  and por ta l  and hepatic  veins was de te rmined  per iod ica l ly  by means  of the 
OKO-01 "Biof izpr ibor"  cuvette oxyhemomete r .  F r o m  the resu l t s  of these m e a s u r e m e n t s ,  values  c h a r a c -  
te r iz ing  the c i rcula t ion  and oxygen indices of  the hepa to -por ta l  region were  calculated.  The numer i ca l  r e -  
sults  were  subjected to s ta t i s t ica l  analysis  [2, 3]. 
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Fig. 1. Por tocaval  gradient  as a function 
of blood oxygen saturation in por ta l  vein 
during ether  and halothane anesthesia. 
Black c i rc les  show observat ions during 
e ther  anesthesia; white c i rc les  obse rva -  
tions during halothane anesthesia. 
Abscissa ,  blood oxygen saturat ion in po r -  
tal vein (in% oxyhemoglobin); ordinate,  
por tocaval  gradient  (in mm water). 

R E S U L T S  

Changes in the circulat ion in the hepato-por ta l  region during 
ether  and halothane anesthesia  have been par t ly  described previously 
[1], and they consisted mainly of a dec rease  in the volume blood flow 
in the liver. Under ether  anesthesia this decrease  (from 52.1 ~=7.1 to 
28.1 • ml /min/100 g weight of organ) was due to an inc rease  in 
vascular  res is tance  (from 9.5 • 3 �9 105 to 24.8 �9 10.7 �9 105 dynes �9 see.  
cmS). The coefficient of corre la t ion  between these two indices was 
-0 .46  + 0.1; P < 0.01. During halothane anesthesia,  the quantitatively 
s imi la r  dec rease  in blood flow was due to a r te r ia l  hypotension (the 
coefficient of corre la t ion  between these two indices was +0.60 • 0.1; 
P < 0.01). 

The changes in oxygen indices of the l iver  occur red  in the same 
direct ion in both ser ies  of experiments  (Table 1). 

The oxygen saturat ion of the a r te r ia l  blood was unchanged by 
anesthesia,  and in both ser ies  of experiments  a significant (P < 0.05) 
decrease  in the blood oxygen saturation in the por ta l  vein and a c o r r e s -  
ponding increase  in the ar ter io-venous oxygen difference and coefficient 
of uti l ization were observed in the sec tor  a o r t a - p o r t a l  vein. The ob- 
served dec rease  in absorption of oxygen in the whole hepato-portal  
region (from 2.2 to 1.2 and 1.7 ml/100 g/rain) was certainly due to a 
decrease  in the volume blood flow through this region. The coefficient 
of cor re la t ion  between these two indices was +0.8 ~=0.04 (P < 0.01) in 
halothane and +0.90 • 0.03 (P < 0.01) in e ther  anesthesia.  
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The blood oxygen saturation in the hepatic vein,the arterio-venous oxygen difference, and the coeffi- 
cient of oxygen utilization in the sector aor ta -hep t ic  vein was not significantly altered. 

It can be concluded from these results that the principal changes in the oxygen indices of the hepato- 
portal region during ether and halothane anesthesia reflect  the development of circulatory hypoxia in the 
sector  ao r t a -por t a l  vein. The decrease in blood oxygen saturation in the portal vein, in the absence of any 
such decrease in the hepatic veins, is evidence of a tendency for the l iver to change over to an ar ter ial  
blood supply. 

This analysis showed conclusively that the lower the blood oxygen saturation in the portal vein, the 
higher the portocaval gradient (i.e., the lower the portal blood flow). Correlation relationships and coeffi- 
cients of curvolinear correlation between the degree of blood oxygen saturation in the portal vein and the 
portocaval gradient during ether and halothane anesthesia ranged from 0.55 to 0.70. This dependence is ex- 
pressed graphically by a hyperbola (Fig. 1). The curve was obtained by equalization of an empirical ser ies  
by the method of the weighted sliding mean and by a graphic method. 

The tendency for the l iver  to change to an ar ter ial  blood supply is evidently one of the principal 
mechanisms compensating for circulatory disorders in the whole hepato-portal region during general 
anesthesia. 

No significant changes in the blood supply or oxygenation of the hepato-portal region were observed 
in the control ser ies  of experiments. 
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