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Summary
Prooxidant properties of uric acid and xanthurenic acid as quinoline compound were analyzed. Production of reac-

tive oxygen species was evidenced by the inactivation of aconitase, the most sensitive enzyme to oxidative stress in

permeabilized yeast cells. Uric acid and xanthurenic acid produced reactive oxygen species in the presence of iron

(ferrous) ion. The inactivation required sodium azide the inhibitor of catalase and KCN the inhibitor of Cu,Zn-SOD

and cytochrome c oxidase, suggesting that the superoxide radical produced from these compounds/transition metal

complex is responsible for the inactivation of aconitase. Uric acid showed a potent reducing activity of copper (cupric)

ion, and further scavenging activity of DPPH radical, and xanthurenic acid showed reducing activity lower than uric

acid. Uric acid and xanthurenic acid may produce periferryl ion and causing continuous generation superoxide anion

by redox cycling. Toxicity of these compounds may be related to their prooxidant activities.
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Fig.1 Structure of xanthurenic acid and uric acid

Fig. 2 Reduction of copper ion by uric acid, xanthurenic acid
and ascorbate.

Reaction mixture of 0.25 mL contained 10 mM Tris-HCl
(pH 7.0), 0.1 mM (A) or 0.03 mM (B) CuSO, various concentra-
tions of compounds and 0.5 mM neocuproine-HCl. The mixture
was incubated at room temperature, and the absorbance at
450 nm was recorded. A 9, ascorbate;[], uric acid; &, cyste-
ine. B O, ascorbate; M, xanthurenic acid.

Fig.3 Scavenging activity of uric acid and ascorbate on the
DPPH radical.

Uric acid and ascorbate of various concentrations were incu-
bated with 0.2 mM DPPH in a total volume of 1 mL ethanol for
30 min. Change in the absorbance at 520 nm was recorded. 4,
ascorbate; [], uric acid.

Fig. 4 Effects of uric acid and maltol on the activity of aconitase
in baker’s yeast in the presence of Fe?'.

Permeabilized yeast cells prepared according to the method re-
ported previously” were added to mixtures containing each com-
pounds and 50 mM FeSO,in 40 mM Tris-HCI (pH 7.1) at the con-
centrations of 10 mg/mL. After incubation at 37 C for 10 min, cells
were collected by centrifugation at 800X g for 5 min and suspend-
ed in 50 mM Tris-HCI (pH 7.1) containing 0.5 M sorbitol at the con-
centration of 200 mg/mL. Aconitase activity was determined by
coupling with NADP-isocitrate dehydrogenase. Reaction mixture
contained 5 mM citrate, 0.25 mM NADP, 4 mM MgCl,, 10 mU/mL
of NADP-isocitrate dehydrogenase and 1 mg/mL of yeast. The in-
crease in the absorbance at 340 nm was recorded. Data represent
mean * SD of five or six different determinations.

Fig.5 Effect of xanthurenic acid on the activity of aconitase.
Experimental conditions were similar to those described in Fig. 4.

Fig.6 Mechanism of the generation of superoxide radical by
quinoline compound and uric acid.
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