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Reactivity of edaravone (3-methyl-1-phenyl-2-pyrazolin-
5-one), which is known to show high antioxidative
properties, with oxidative species, such as hydroxyl
radical (*OH) and azide radical (N3), was investigated by
a pulse radiolysis experiment, and generation behavior of
edaravone radicals produced through these reactions were
observed. It was shown that OH-adducts are produced by
the reaction with *OH in contrast to the other oxidative
radicals, which react with edaravone by an electron
transfer reaction. Chemical repair properties of edaravone
against DNA lesions produced by reactions of DNA with
oxidative species were also investigated by a pulse radi-
olysis experiment with deoxyguanosine monophosphate
(dGMP) and a y-radiolysis experiment with plasmid DNA
solutions. It was observed that edaravone reduced dGMP
radicals just after produced in a dilute aqueous solution.
As aresult of the experiment with plasmid DNA solutions,
it was also found that edaravone inhibited some base

lesions more effectively than single strand breaks. These
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results show that edaravone may protect living system
from oxidative stress, such as radiation, by not only
scavenging oxidative species but also reducing precursors
of DNA leisons.
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Figure 1. Chemical structures of edaravone in water®.
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Figure 2. Transitent absorption spectra ob-
tained at 1.5 ps after irradiation of an elec-
tron pulse to N,O-saturated edaravone solu-
tions. Open symbols are the result of a solu-

tion containing 1 x 10~ mol dm™ edaravone,

and closed symbols are the result of a solu-
tion containing 1 X 1073 mol dm* edaravone and
5 % 1072 mol dm~ NaN;. The pH of the solu-
tions is 9.2%).
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Figure 3. Possible reactions of edaravone with oxidative radicals®.
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Figure 4. Transitent absorption spectra ob-
tained at 1 ps (closed symbols) and 80 us (open
symbols) after irradiation of an electron pulse to
N,O-saturated aqueous solutions containing 2 X
1073 mol dm™ dGMP and (a) 1 x 10 mol dm~3
edaravone and (b) 1 x 10~* mol dm™
acid®.
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Figure 5. Ratios of the chemical yields of

prompt SSBs and of Nth-, Fpg-, Nfo-sensitive
sites produced on the DNA in aqueous solution
containing edaravone at several concentrations
(G) to the chemical yields of the DNA break and
the base lesions obtained in the absence of edar-
avone (Gy).?
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