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Quinoline and Quinolone-dependent Generation of Reactive Oxygen Species
and the Inactivation of Aconitase

Keiko Murakami, Masataka YosHINO
Ichinomiva Kenshin College of Nursing, Ichinomiva®™

Summary

Biological activity of quinoline and quinolone compounds was analyzed in relation to the generation of reactive
oxygen species. Prooxidant properties of quinoline compounds including 8-hydroxyquinoline and its halogenated de-
rivative, clioquinol that is known to induce SMON (subacute myelo-optico-neuropathy), and the quinolone compound,
levofloxacine known as an antifungal agent were analyzed. 8-hydroxyquinoline (8-OHQ) and levoflaxacin/iron complex
inactivated aconitase, the most sensitive enzyme to oxidative stress. The inactivation required cyanide, an inhibitor
of Cu/Zn SOD and cytochrome c oxidase, indicating that superoxide anion radical may be responsible for the inac-
tivation of aconitase. Stimulating effect of 8-OHQ and levoflaxacin on the autooxidation of Fe?" suggests that these
compounds promoted the reduction of dioxygen molecule by ferrous ion. Clioquinol/iron complex also inactivated
aconitase in the presence of cyanide, but clioquinol maintained the iron at reduced state without stimulation of the
Fe?* autooxidation, suggesting that clioquinol can generate ferryl ion (Fe**—0), a strong reactive oxygen, resulting in

the oxidative inactivation of aconitase.
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Fig. 2 Effect of 8-OHQ/Fe complex on the activity of aconitase
in baker’s yeast. Permeabilized yeast cells (10 mg/ml) pre-
pared according to the method reported previously” were
mixed with each compound in 40 mM Tris-HCI (pH 7.1)
After incubation at 37°C for 15 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 de-
termined by the coupling with NADP-isocitrate dehydro-
genase. Reaction mixture contained 5mM citrate,
0.25mM NADP, 4mM MgCl,, 10mU/ml of NADP-
isocitrate dehydrogenase and 1 mg/ml of yeast. The in-
crease in the absorbance at 340 nm was recorded. Error
bars indicate Mean+=SD (n = 3).
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Fig. 3 Effect of Clioquinol on the activity of aconitase in baker’s
yeast. Experimental conditions were similar to those de-
scribed in Fig. 2.
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Fig. 4 Effect of levofloxacine on the activity of aconitase in bak-
er’s yeast. Experimental conditions were similar to those
described in Fig. 2 except that samples were incubated
for 10 min. Error bars indicate Mean+SD (n = 3 or 5).



01 ¢
s
E
T 005 |
Q
L.
0 1 1 J
0 15 30 45

Time (min)

Fig. 5 Effect of quinoline and quinolone compounds on the auto-
oxidation of Fe?. FeSO,of 0.1 mM was incubated in
10 mM Tris-HCI (pH 7.0) at 37°C. Aliquot of 0.2 ml was
mixed with 0.05ml of 1 mM bathophenanthroline disul-
fonate at the indicated time and the absorbance at 535 nm
was recorded by microplate reader. 4, no addition; A,
0.05 mM clioquinol; [ ], 0.05 80OHQ; @, 0.2 mM levofloxa-
cine added.
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