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Liver Disease and Endotoxin
Kenji Ohmoto, Shinichiro Yamamoto and Yutaka Hirano

Three important discoveries have done much to advance the study of endotoxin
and liver diseases. In 1892, Pfeiffer found a heat-stable toxin in Vibrio cholerae
and gave it the name “endotoxin”. Then, in 1970, Levin developed a limulus
test using amebocyte lysate from the horseshoe crab which has been widely
used for the detection of endotoxin. Finally, in 1972, Caridis reported the occur-
rence of endotoxemia without sepsis in cases of severe liver dysfunction and
called the condition “endogenous endotoxemia .

It has been suggested that endogenous endotoxemia in liver diseases may -

be caused by (1) a decrease in reticuloendothelial function, (2) a decrease in
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antitoxic function in liver parenchymal cells, (3) well-developed hepatic collateral
circulation, (4) an increase in the peritoneal uptake of endotoxin, (5) an increase
in intestinal flora, (6) an increase in intestinal absorption of endotoxin, or (7) a
decrease in endotoxin inactivating factor. While it has been proposed that liver
injury is caused by (1) the direct cytotoxicity of endotoxin, (2) the hepatic
Shwartzman reaction, (3) hepatic circulatory disturbance, (4) activation of com-
plements, (5) activation of prostaglandins due to endotoxemia, or (6) the liver
cytotoxic factor produced by Kupffer cells in reaction to endotoxin, at present,
it is uncertain whether endogenous endotoxemia itself is a deteriorating factor in
liver dysfunction or merely a concomitant phenomenon resulting from liver
dysfunction.

Recently, a quantitative endotoxin assay using chromogenic substrate with a
perchloric acid pretreatment has been widely used. Increases in blood endotoxin
and decreases in reticuloendothelial function have been proven in cases of progres-
sive liver dysfunction and hepatocellular carcinoma after transcatheter arterial
embolization.

The chemical structure of endotoxin has recently been elucidated and thera-
peutic trials have been carried out using synthetic endotoxin analogs. It is
expected that further progress will be made in these trials and the nature of
endogenous endotoxin will be elucidated. The relationship between endogenous
endotoxemia and liver diseases requires further investigation. (Accepted on January
4, 1989) Kawasaki Igakkaishi 15(2) : 189—208, 1989
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Fig. 1. Structure of cell wall of gram-negative bacillus
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Fig. 3. Chemical structure of E. coli Re LPS
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Biological activities of endotoxin

Pyrogenicity
Lethal toxicity in mice
Leukopenia
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Local Shwartzman reaction

Bone marrow necrosis

Embryonic bone resorption
Complement activation

Depression of blood pressure
Platelet aggregation

Hageman factor activation
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Toxicity enhanced by BCG
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Fig. 6. Blood endotoxin level in various liver diseases
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Table 2. Correlation between blood endo-
toxin level and several liver function

tests

n T p
KLET 73 —0.527 p<0. 001
ICG Rys 145 0. 452 p<0. 001
vy-glob 166 0. 288 p<0.01
Bil (T) 166 0.121 ns
Alb 166 —0.108 ns
ChE 166 —0.084 ns
Cho 166 —0.091 ns
HPT 166 —0.459 p<0. 001
GOT 166 0.027 ns
GPT 166 0.011 ns
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complication(—)

n=42 B KLET

>

40.03
20l KLET.

10.02
%k %k

40.01

Et

A . . o
0before‘ 1 3 Tdays

TAE *p<0.05 *%p<0.01
Fig. 8. Serial change of blood endotoxin level and reticuloendothelial

phagocytic activities in TAE cases. A) without complication after
TAE. B) with complication after TAE.

%s beflore‘ 1 3
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Et ratio
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. 0 . .
150 tumor size 0 50 100
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Fig. 9. Relationship between endotoxin ratio (A), KLET ratio (B) and
tumor size in hepatocellular carcinoma.
Et ratio=Et level after TAE/before TAE
KLET ratio=KLET after TAE/before TAE
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Fig. 10. Serial change of blood endotoxin level and reticuloendothelial phagocytic activities
using lipid emulsion and ironchondroitin sulfate compound after experimental TAE
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Fig. 11. Endotoxin level in portal blood in
normal group and TAE group .
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Fig. 12. Disappearance curve of plasma endotoxin after addition of standard endotoxin to

plasma before and after experimental TAE
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0.04

0.03

0.02}

0.01¢ * p<0.05

before TAE after TAE
Fig. 13. Difference of KEs in plasma before
and after TAE suggested that endotoxin

inactivating activity was reduced by
TAE.
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Fig. 14. The time course of plasma endo-
toxin level and serum lipid peroxide
concentration after experimental TAE
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