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Fig.1. Changes in serum concentrations of allopurinol and
oxypurinol before, during and after clamping the liv'ef
blood flow. Data are shown as mean. ALP administratio-
n; A\, intravenously 60 min before clamping; O, via tl}e
hepatic artery during clamping; @, via the portal vein
during clamping.
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Fig. 2: Changes in ATP concentrations in the liver before,
during and after clamping the liver blood flow. Data are
ShOWTH as mean+SD. ALP administration; A, control;
A intravenously 60 min before clamping; O, via the
hepatic artery during clamping; @, via the portal vein
during clamping.
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Fig. 3. Changes in total adenine nucleotide concentrations
in the liver before, during and after clamping the liver
blood flow. Data are shown as mean+SD. ALP adminis-
tration; A, control; A\, intravenously 60 min before
clamping; O, via the hepatic artery during clamping ; @,
via the portal vein during clamping.
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Fig.4. Changes in energy charge level in the liver before,
during and after clamping the liver blood flow. Data are
shown as mean+SD. ALP administration; A, control;
A, intravenously 60 min before clamping; O, via the
hepatic artery during clamping; @, via the portal vein
during clamping.
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Fig.5. Changes in arteral blood ketone body ratio levels
before, during and after clamping the liver blood flow.
Data are shown as mean+SD. ALP administration; A
control ; A, intravenously 60 min before clamping; O v.na
the hepatic artery during clamping ; @, via the portal vein
during clamping.
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Fig, 5: Changes in serum GOT concentrations before,
during and after clamping the liver blood flow. Data are
ShDV\{n as mean+SD. ALP administration; A, control;
A, intravenously 60 min before clamping; O, via the

hep.atic artery during clamping; @, via the portal vein
during clamping.
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Fig.7. Changes in serum GPT concentrations before,
during and after clamping the liver blood flow. Data are
shown as mean+SD. ALP administration; A, control;
/\, intravenously 60 min before clamping; O, via the
hepatic artery during clamping; @, via the portal vein
during clamping.
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Fig.8. Histopathological findings in the livers 3 hr after blood reflow of 90-min ischemia (HE-stain x100). (a) Massive necrosis
was seen in the controls. (b) Massive~submassive necrosis was seen in the animals administered ALP intravenously. el
Focal necrosis was seen in those administered ALP via the hepatic artery. (d) Zonal necrosis was seen in the dogs
adnimistered ALP via the portal vein. “cv” stands for central vein.
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Abstract

Since the liver is highly susceptible to ischemia, the prevention of ischemic liver damage is one of the most important
factors for successful liver transplantation. Whereas xanthin oxidase (XOD) is thought to play an important role in ischemic
damage, allopurinol (ALP), an effective XOD inhibitor, is thought to suppress superoxide production and thus to protect liver
tissue from ischemic damage. The effect of intravenous administration of ALP on ischcmic liver damage has already been
reported. However, there have been no reports on the effect of administration via the hepatic artery or portal vein. In this
study we performed intravenous, intra-hepato-arterial and intraportal administration of ALP to 90-minute liver ischemia in
dogs and examined the different effects of the individual administration methods. The results showed that, whereas no
diffrence in serum allopurinol+oxypurinol levels were seen after hapatic blood reflow in the three groups, in other aspects
there were noticeable differences. With regard to the effects of ALP on the ATP concentration, total adenine nucleotide con-
centration, energy charge level in the hepatic tissues, arterial blood ketone body ratio and histopathological findings, all were
significantly more favorable when administration was via the hepatic artery and via the portal vein than when administration
was intravenous. However, although survival tissue was prolonged more by administration of ALP via the hepatic artery, via
the portal vein and intravenously, in that order, long-term survival was not obtained by any of the methods. Such diffrences
in the effect of ALP between the individual groups in this study were presumed to be attributable to factors occurring before
hepatic blood reflow. Firstly, localized administration can supply ALP more surely and more sufficiently to the hepatic tis-
sues where production of active oxygen is under way, or proceeding this, than can intravenous administration. Consequently,
since ALP can bind to XOD when there is sufficient production before blood reflow, localized administration was presumed
to exhibit greater effects. Secondly, since the hepatic artery is superior to the portal vein in supplying oxygen to the liver, the
former is also presumed to play a more important role in production of active oxygen than the latter. Thus when ALP is
administered via the hepatic artery, a greater suppression of production of active oxygen can be obtained.




