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Abstract — This study was done to investigate the effect of vitamin C on hypoxia/reoxygenation-induced hepatic
mjury in isolated perfused rat liver. Isolated livers from rats fasted 18 hours were subjected to 45 min of hypoxia
followed by reoxygenation for 45 min. The perfusion medium used was Krebs-Henseleit bicarbonate buffer (pH 7.4)
and 0.5 mmol/L of vitamin C was added to the perfusate. Alanine aminotransferase (ALT) and lactate dehydrogenase
(LDH) levels were significantly increased by hypoxia/reoxygenation. These increases were augmented by vitamin C,
Glucose output and bile flow were markedly decreased by hypoxia/reoxygenation. Vitamin C aggravated the decrease
of glucose output but had little effect on bile flow. Our findings suggest that hypoxia/reoxygenation diminishes
hepatic metabolic and secretory functions, and vitamin C significantly aggravates these changes.
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Fig. 1. Time-dependent release of alanine aminotransferase
by isolated perfused livers from fasted rats in N, hypoxia
model. *=Significantly different (p<0.05) from control. *=
Significantly different (p<0.05) from hypoxia/reoxygenation.
Values are means+=S.EM. from 6 rats per group. @—@:
control, no hypoxia, A—A: hypoxia+reoxygenation, l—M:
hypoxia+reoxygenation+vitamin C.
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Fig. 2. Time-dependent release of alanine aminotransferase
by isolated perfused livers from fasted rats in low flow model.
*=Significantly different (p<0.05) from control. *=
Significantly different (p<0.05) from low flow/reoxygenation.
Values are meansE=S.E.M. from 6 rats per group. @-@:
control, no hypoxia, A—a: low flow(hypoxia)+reoxygenation,

BN hypoxiatreoxygenation+vitamin C.
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Fig. 3. Time-dependent release of lactate dehydrogenase by
isolated perfused livers from fasted rats in N, hypoxia model. *=
Significanily different (p<0.05) from control. *=Significantly dif-
ferent (p<0.05) from hypoxia/reoxygenation. Values are means+S.
EM. from 6 rats per group. @—®: control, no hypoxia, A—A:
hypoxia+reoxygenation, M~M: hypoxia+reoxygenation+
vitamin C.
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Fig. 4. Time-dependent release of lactate dehydrogenase by
isolated perfused livers from fasted rats in low flow model. *=
Significantly different (p<0.05) from control. *=Significantly
different (p<0.05) from low flow/reoxygenation. Values are
means+S.EM. from 6 rats per group. @—@: control, no
hypoxia, A—a: low flow(hypoxiaj+reoxygenation, H-MH:
hypoxia+reoxygenation+vitamin C.

Table 1. Effect of hypoxia and reoxygenation on oxygen consumption in isolated perfused livers

Basal N; hypoxia-Reoxygenation Low flow-Reoxygenation

20 min 80 min 95 min 110 min 80 min 95 min 110 min
Control 1.14+0.18 1.45+0.44 1.33£0.09 1.3340.11 1.441£0.15 1.33+£0.34 1.33+0.34
Hypoxia+
Reoxygenation 1.81+0.24 1.67+0.04 1.58+0.04 1.58+0.01 1.11+0.05 1.05+0.04 1.06+0.04
Hypoxia+
Reoxygenation+  1.46+0.11 1.59+0.07 1.69+0.15 1.704+-0.18 1.394+0.10 1.47+0.10 1.48+0.10
vitamin C

Values given are means and their standard errors(means -+ S.E., n=5-6). After a 20 min equilibration period, hypoxia was induced from

20 to 65 min. followed by reoxygenation from 65min to 110 min.
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Fig. 5. Time-dependent release of glucose release by isolated
perfused livers from fasted rats in N, hypoxia model. *=
Significantly different (p<0.05) from control. **=Significantly
different (p<0.05, p<0.01) from hypoxia/reoxygenation.
Values are means+SEM. from 6 rats per group. @-@:
control, no hypoxia, A — A: hypoxiatreoxygenation, l—:
hypoxia+reoxygenation+vitamin C.
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Fig. 6. Time-dependent release of glucose release by isolated
perfused livers from fasted rats in low flow model. *=
Significantly different (p<0.05) from control. **=Significantly
different (p<0.05, p<0.01) from low flow/reoxygenation.
Values are meanstS.EM. from 6 rats per group. @—@:
control, no hypoxia, A — A: low flow (hypoxia)+reoxygen-
ation, l--M: hypoxia+reoxygenation+vitamin C.
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Fig. 7. Time-dependent release of urea nitrogen by isolated
perfused livers from fasted rats in N, hypoxia model. *=
Significantly different (p<0.05) from conirol. *=Significantly
different (p<0.05) from hypoxia/reoxygenation. Values are
means+SEM. from 6 rats per group. @-@: control, no
hypoxia, A — A: hypoxia+reoxygenation, l—M: hypoxiatreo-
xygenation+vitamin C.
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Fig. 8. Time-dependent release of urea nitrogen by isolated
perfused livers from fasted rats in low flow model. *=
Significantly different (p<0.05) from control. *=Significantly
different (p<0.05) from low flow/rcoxygenation. Values are
means = SEM. from 6 rats per group. @—@: control, no
hypoxia, A — A: low flow (hypoxia)+reoxygenation, H—M:
hypoxia+reoxygenation+vitamin C.
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Fig. 9. Time-dependent release of bile flow rate by isolated
perfused livers from fasted rats in N, hypoxia model. *=Signi-
ficantly different (p<0.05) from control. Values are means+S.
E.M. from 6 rats per group. @—®: control, no hypoxia, A—a:
hypoxiatreoxygenation, H-B: hypoxia+reoxygenation+
vitamin C.
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Fig. 10. Time-dependent release of bile flow by isolated
perfused livers from fasted rats in low flow model. *=
Significantly different (p<0.05) from control. Values are
means =S.EM. from 6 rats per group. @—@: control, no
hypoxia, a—a: low flow (hypoxia)+reoxygenation, H-WM:
hypoxia+reoxygenation+vitamin C.
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1988). ¥+ A Al2 xanthine dehydrogenase”} xanthine oxi-
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