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Summary

Vitamin B6 deficiency increases the lipid peroxidation and the synthesis of xanthurenic acid from tryptophan.
Antioxidant properties of xanthurenic acid were examined in relation to the coordination of transition metals.
Xanthurenic acid inhibited the formation of thiobarbituric acid-reactive substances as a marker of iron-mediated
lipid peroxidation, and copper-dependent oxidation of low density lipoprotein. NADP-isocitrate dehydrogenase and
malic enzyme, principal NADPH-generating enzymes for antioxidant defense system, was inactivated by reduced
iron, and xanthurenic acid protected the enzyme from this inactivation. Xanthurenic acid may participate in the
enhanced regeneration of reduced glutathione by stimulating NADPH supply. Xanthurenic acid further enhanced
‘the autooxidation of Fe?* ion. Other tryptophan metabolites such as kynurenic acid and quinaldic acid did not inhib-
it the lipid peroxidation and the inactivation of NADP-isocitrate dehydrogenase, and showed little or no effect on the
Fe?" autooxidation. Antioxidant properties of xanthurenic acid are related to the metal-chelating activity and proba-

bly to the enhanced oxidation of reduced transition metals as prooxidant.
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Fig. 1 Effect of xanthurenic acid and kynurenic acid on the iron-mediated
lipid peroxidation of rat liver microsomes. Lipid peroxidation was
induced by 10 M FeCls, 05 mM ascorbic acid and 0.2 mg/mL
microsomal fraction in the presence and absence of xanthurenic
acid or kynurenic acid. The mixture was incubated at 37 C for 10
min, and the reaction was stopped by addition of 100%
trichloroacetic acid. Lipid peroxides produced were expressed as
the thiobarbituric acid-reactive substances?. €, xanthurenic acid;
O kynurenic acid.
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Fig. 2 Effect of xanthurenic acid and its related compounds on the copper-
dependent oxidation of low density lipoprotein. LDL was diluted to
the concentration of 25 x#g/mL with 10 mM potassium phosphate
buffer (pH 7.4) containing 1.5 M EDTA and 0.15 M NaCl, and LDL
oxidation was started at 37C by adding 2 u#M CuSO4 in the
absence and presence of 5 M xanthurenic acid or quinoline com-
pounds. The progress of oxidation was monitored spectrophotomet-
rically equipped with a thermostatic control (37 C) and an automati-
cally exchangeable six-positions cuvette holder, operating at 234
nm'®. Curve 1, no addition; Curve 2, quinaldic acid added; Curve 3,
kynurenic acid added; Curve 4, xanthurenic acid added; Curve 5, 8
hydroxyquinoline added; Curve 6, dipicolinic acid added.
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Fig. 8 Effect of xanthurenic acid on the inactivation by Fe®* of NADP-isocitrate dehydrogenase and malic enzyme.
A: Inactivation of NADP-socitrate dehydrogenase by Fe?" in the presence of xanthurenic acid and its
related compounds. NADP-isocitrate dehydrogenase was incubated for 2.5 min with the mixture contain-
ing various concentrations of FeSOs, 0.25 mM threo-Ds-isocitrate, 25 mM MgClz and 40 mM Tris-HCl buffer
(pH 7.1) in the absence and presence of xanthurenic acid and its related compounds. Activity was deter-
mined by addition of 025 mM NADP. <>, no addition; B, 0.1 mM xanthurenic acid added; &, 0.1 mM 8-
hydroxyquinoline added; X, 0.1 mM quinaldic acid added; &, 0.1 mM kynurenic acid added.

B: Effect of increasing concentrations of xanthurenic acid on the Fe?*- mediated inactivation of NADP-isoci-
trate dehydrogenase and malic enzyme. The enzymes were inactivated by addig 20 M FeSOq. The condi-
tions were similar to those in A. €, NADP-isocitrate dehydrogenase; [, malic enzyme.
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Fig. 4 Interaction of xanthurenic acid with the diphenylpycrylhydrazyl (DPPH) radical and Fe?". A: Reaction of

xanthurenic acid and its related compounds with DPPH. Each compound was mixed with 0.1 mM DPPH in
ethanol after incubated for 30min at room temperature, absorbance at 540 nm was measured by microplate
reader. @, ascorbic acid; B, xanthurenic acid; &, 8-hydroxyquinoline; [, dipicolinic acid.
B: Effect of xanthurenic acid and its related compounds on the autooxidation rate of Fe?" Iron oxidation
was followed by determining the concentration Fe?* with bathophenanthroline disulfonate”. The reaction
was started by addition of 0.1 mM FeSOy4 to the quinoline compounds at 0.05 mM in 10 mM Tris-HCl buffer
(pH 7.1). Aliquots of 0.2 mL were mixed with 0.1 mL of 1 mM bathophenanthroline disulfonate at appropri-
ated intervals, and the absorbance at 540 nm was measured. A. {, No addition; H, xanthurenic acid; &, 8
hydroxyquinoline; 4, kynurenic acid; X, quinaldic acid.
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