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Generation of reactive oxygen species by hydroxyketone compounds
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Summary
Deferiprone (3-hydroxy-1,2-dimethyl-4-pyridone), a hydroxyketone compound with pyridine ring, is a water soluble,

orally active iron chelator used for the therapy of Friedreich’'s ataxia and p-thalassemia. Toxic effect of deferiprone was

analyzed in relation to the generation of reactive oxygen species. 1. Deferiprone/iron complex inactivated aconitase,

the most sensitive enzyme to oxidative stress. The inactivation was dependent on sodium azide, an inhibitor of cata-

lase, indicating that deferiprone/iron complex can generate hydrogen peroxide as a principal product. Deferiprone

was more effective on aconitase than maltol or kojic acid, hydroxyketone compounds with pyrane ring. 2. Deferiprone,

maltol and kojic acid stimulated the atuooxidation of Fe*" suggesting that these compounds promote the activation of

dioxygen molecule by reduced iron. When chelating agents are used for iron storage disease, attention should be paid

to the transition metal-complex mediated generation of reactive oxygen species.
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Fig. 1 Hydroxyketone compounds with pyridine or pyrane ring
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Fig. 3 Effect of various concentrations of deferiprone on the

activity of aconitase in baker's yeast. Experimental condi-
tions were similar to those described in Fig. 2
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Fig. 2 Effect of deferiprone, malltol and kojic aicd on the activity of aconitase in baker’s yeast. Yeast cells were permeabilized
according to the method reported previously”. Permeabilized yeast cells (10 mg/ml) were mixed with compounds
indicated in 40 mM Tris-HCI (pH 7.1). After incubation at 37°C for 10 min, cells were collected by centrifugation at
800 X g for 5 min and suspended in 50 mM Tris-HCI (pH 7.1) containing 0.5 M sorbitol at the concentration of 200 mg/ml.
Aconitase activity was determined by the coupling with NADP-isocitrate dehydrogenase, and the 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 increase in the absorbance at 340 nm was recorded. *, 50 uM FeSO, and 0.5 mM NaN, added.
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Fig. 4 Effect of deferiprone, maltol and kojic aicd on the auto-
oxidation of Fe®". FeSO, of 0.1 mM was incubated in
10 mM Tris-HCI (pH 7.0) at 37C. Aliquot of 0.2 ml was
mixed with 0.1 ml of 1 mM bathophenanthroline disulfo-
nate at the indicated time and the absorbance at 540 nm
was recorded by microplate reader. 4, no addition ; O,
0.1 mM deferiprone; [], 0.2 mM maltol; A, 0.2mM kojic
acid; added.
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