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Tiron/metal-dependent generation and scavenging of reactive oxygen species
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Summary
Biological effect of tiron (4,5-dihydroxy-1,3-benzene disulfonic acid disodium), a water soluble compound used for

the determination of iron and titanium, was analyzed in relation to the generation and scavenging of reactive oxygen

species (ROS). Tiron reduced cupric ion and scavenged DPPH, stable radical. Tiron/iron or tiron/copper complex

inactivated aconitase, the most sensitive enzyme to oxidative stress. The inactivation required sodium azide, inhibitor

of catalase, suggesting that these complexes can generate hydrogen peroxide (H,0,) as a principal product. Ascorbate

protected aconitase from the inactivation, whereas ascorbate/copper complex generated H,O,. Cellular damage by

tiron can be explained by its transition metal complex-mediated generation of ROS.
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Fig. 1 Structure of tiron
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Fig. 2 Effect of tiron and ascorbate on the reduction of copper
ion. Reaction mixture of 0.25 ml contained 10 mM Tris-
HCI (pH 7.0), 0.15mM CuSO,, various concentrations of
tiron or ascorbate, and 0.5 mM neocuproine-HCl. The
mixture was incubated at room temperature, and the ab-
sorbance at 456 nm was recorded. [], tiron; I, ascorbate
added.

Dunnet #& — JMP5I] (SAS institute inc) % JH\WT
BRAF RO ST WE L.

7az=y—EiioORE — FELOBFIERER LU &
5mM 7 TV, 025mM NADP, 4 mM MgCl,, 10 mU/ml
NADP-4 V7 T VBB AKERZEEZEL01IM MY A - 3
Bk @ (pH7.8) 1mliZmzx CRAL, 4G EG
UV1600 (EaSyErr, HHE) % M v T 340 nm O WOLE
Bmz 20 MllE L7 ZOROBRMIERE% 1 mg/ml &
L CRISHEEZ R L7z

-
N
T

0.8

Absorbance at 516 nm

0 . . )
0.001 0.01 0.1 1

Additives (mM)

Fig. 3 Scavenging activity of tiron and ascorbate on the DPPH
radical. Tiron or ascorbate of various concentrations was
incubated with 0.2 mM DPPH in a total volume of 1 ml
ethanol for 30 min. Change in the absorbance at 516 nm
was recorded. [, tiron; I, ascorbate; added.
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Fig. 4 Effect of tiron/Fe complex on the activity of aconitase in baker’s yeast. Permeabilized yeast cells (10 mg/ml) prepared according
to the method reported previously” were mixed with each compound in 40 mM Tris-HCI (pH 7.1). After incubation at 37C for
10 min, cells were collected by centrifugation at 800Xg 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 dehydro-
genase. 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. Error bars indicate Mean+SD (n = 3-6).
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Fig. 5 A. Time dependent inactivation of aconitase by tiron in the presence of NaN,. Experimental conditions were similar to those
described in Fig. 4 except the incubation mixtures containing 1 mM NaN;and incubationr time. &, No addition; I, 0.4 mM tiron;
[], 0.4 mM tiron and 50 uM FeSO, added. B. Dose dependent inactivating effect of tiron in the presence or absence of FeSO,.
Experimental conditions were similar to those described in A. W, tiron; [, tiron and 25 M FeSO, added.
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Fig. 6 Effect of tiron/Cu complex on the activity of aconitase in baker’s yeast. Permeabilized yeast cells (10 mg/ml) prepared according
to the method reported previously” were mixed with tiron or ascorbate and 1 mM NaNj in the presence or absence of CuSO,,
and were incubated for 3 min at 37°C. Determination of the aconitase activity was similar to that of Fig. 4.
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