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Generation of Reactive Oxygen Species by Anthraquinone Compounds
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Summary

Prooxidant action of aloe-emodin the principal anthraquinone compound in Aloe vera was analyzed in permeabilized

yeast cells. Aloe-emodin inactivated aconitase, the most sensitive enzyme to reactive oxygen species (ROS), in the pres-

ence of NADPH or NADH, implying that reduction of oxygen molecule was initiated by the aloe-emodin-reducing en-

zyme (s) with NAD (P) H as the coenzymes. Requirement of KCN, an inhibitor of cytochrome c oxidase suggests that

principal reactive oxygen species produced by aloe-emodin is superoxide. Aloe-emodin may cause cellular toxicity in-

duced by mitochondorial oxidative damage through the inactivation of aconitase, a key enzyme of mitochondrial energy

production.
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Fig.1 Effect of aloe-emodin and menadione on the activity of
aconitase in baker’s yeast in the presence of NADPH.
Yeast cells were permeabilized according to the method
reported previously®?. Permeabilized yeast cells (10 mg/
mL) were mixed with 0.05 mM NADP, 0.5 mM G6P, 2 mM
MgCl; and 0.1 mM aloe-emodin or 0.02 mM menadione in

40 mM Tris-HCI (pH 7.1). After incubation at 37 C for 5 min,

cells were collected by centrifugation at 800 X g for min and
suspended in 50 mM Tris-HCI (pH 7.1) containing 0.5 M
sorbitol at the concentration of 200 mg/mL. Aconitase ac-
tivity 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 in 0.1 M
Tris-HCI (pH 7.8). The increase in the absorbance at 340 nm
was recorded. a, p < 0.001 vs none; b, p <0.01 vs none;
¢, p <0001vsQ; d p <00lvsQ; e, NSvsQ.
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Fig.2 Effect of menadione, flavine compounds and anthraqui-
nones on the activity of aconitase in baker’s yeast in the
presence of NADPH. Experimental conditions were simi-
lar to those described in Fig. 1 except that yeast cells
were incubated for 10 min. a, NS vs none ; b, p <0.001 vs
CN; ¢, p <0.05vs CN.
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Fig.3 Effect of aloe-emodin on the activity of aconitase in
baker's yeast in the presence of NADH and Mg*. Yeast
cells were mixed with 80 mM ethanol, 0.1 mM KCN and
0.05 mM aloe-emodin in 40 mM Tris-HCI (pH 7.1) and incu-
bated at 37 C for 5min. a, p < 0.01 vs NAD(-); b, NS vs
aloe-emodin(-); ¢, p <0.001 vs aloe-emodin/Mg.
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Fig.4 Effect of menadione, flavine compounds and anthraqui-
nones on the activity of aconitase in baker’s yeast in the
presence of NADH. Experimental conditions were similar
to those described in Fig. 1 except that yeast cells were
incubated with 80 mM ethanol, 0.02 mM NAD and 0.1 mM
KCN. a, p <001 vs none; b, p <0.001 vs Mg; ¢, NS vs
Mg; d, p <0.01 vs Mg.
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Fig. 5 Effect of aloin on the activity of aconitase in baker’s yeast
in the presence of NADPH. Yeast cells were incubated at
37 C for 10 min with 0.05 mM NADP, 0.5 mM G6P and 0.1
mM KCN in the presence and absence of MgCl. a, NS vs
none; b, p <0.01 vsnone; ¢, p <0.01 vs Mg Cl..
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