S&2=s8]x|, The Journal of Applied Pharmacology, 8, 119-124(2000)

XMita 2o E 7HE J|s &40

27| - 0lAks - o|Mu|*
AU o))

i
(o
2
-1

Hepatic Injury Studied in Two Different Hypoxic Models
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Abstract — We hypothesized that the extent of hypoxic injury would be involved in reduction of oxygen deliv-
ery to the tissue. Livers isolated from 18 hr-fasted rats were subjected to Ny-induced hypoxia or low flow
hypoxia. Livers were perfused with nitrogen/carbon dioxide gas for 45min or perfused with normoxic Krebs-
Henseleit bicarbonate buffer (KHBB) at low flow rates around 1 ml/g liver/min for 45min, which caused cells
to become hypoxic because of insufficient delivery of oxygen. When normal flow rates(4 ml/g liver/min) of
KHBB (pH 7.4, 37°C, oxygen/carbon dioxide gas) were restored for 30min reoxygenation injury occurred. Lactate
dehydrogenase release gradually incresed in Ny-induced hypoxia, whereas it rapidly increased in low flow
hypoxia. Total glutathione in liver tissuc was not changed but oxidized glutathione markedly increased after
hypoxia and reoxygenation, expecially in Ny-induced hypoxia. Similarly, lipid peroxidation in liver tissue sig-
nificantly increased after hypoxia and reoxygenation in low flow hypoxia. Hepatic drug metabolizing functions
(phase I, IT) were suppressed during hypoxia, especially in N,-induced hypoxia but improved by reoxygenation
in both models. Our findings suggest that hypoxia resuits in abnormalities in drug metabolizing function
caused by oxidative stress and that this injury is dependent on hypoxic conditions.
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Fig. 1. Time-dependent release of LDH in N,-induced and low
flow hypoxia. Values are mean+ S.E.M. for 7 to 10 rats per
group. *p<0.05, **p<0.01 compared with control group. O,
control; @, N,-induced hypoxia/reoxygenation; I, Low flow
hypoxia/reoxygenation.
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Fig. 2. The rate of oxidation of 7-ethoxycoumarin in N,-
induced and low flow hypoxia. Values are mean + S.E.M. for 7
to 10 rats per group. **p<0.01 compared with control group. [,
control; %4, N,-induced hypoxia or Ny-induced hypoxia/
reoxygenation; &, Low flow hypoxia or low flow hypoxia/
reoxygenation.

Table I. Total concentrations of hepatic GSH, GSSG and lipid peroxidation in N,-induced and low flow hypoxia

Total GSH (umole/g liver) GSSG(umole/g liver) MDA (nmole/mg protein)
Control 245+0.53 0.20£0.02 0.66 £ 0.03
N,-induced HP/RO 2.40+0.25 0.49 £ 0.07%* 0.86 £ 0.07*
Low flow HP/RO 2.51%£0.18 0.32+0.06 1.05 £ 0.08%*

Values are mean + S.EM. for 7 to 10 rats per group. *p<0.05, **p<0.01 compared with control group. HP, hypoxia; RO, reoxygenation.
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Fig. 3. The rate of sulfation of 7-ethoxycoumarin in N,-
induced and low flow hypoxia. Values are mean = S.E.M. for 7
to 10 rats per group. **p<0.01 compared with control group. [,
control; £, Ny-induced hypoxia or Ny-induced hypoxia/reoxy-
genation; N, Low flow hypoxia or low flow hypoxia/reoxy-
genation.
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Fig. 4. The rate of glucuronidation of 7-ethoxycoumarin in N,-
induced and low flow hypoxia. Values are mean = SEM. for 7
to 10 rats per group. *p<0.05, **p=<0.01 compared with control
group. [, control; E4, Ny-induced hypoxia or N-induced
hypoxia/reoxygenation; N, Low flow hypoxia or low flow
hypoxia/ reoxygenation.
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