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The Effect of Bicarbonate Ion on the Reaction of Peroxynitrite with

Human Recombinant Cu,Zn-Superoxide Dismutase

Takashi MATSUMOTO, Fumiyuki YAMAKURA,
Keiichi IKEDA and Hiroaki KAWASAKI

Peroxynitrite (ONOO , PON), a potent oxidizing and nitrating species, rapidly reacts
with bicarbonate to form ONO.CO, adduct which can also participate in the oxidation and
nitration processes, thus redirecting the primary reactivity of PON. Bicarbonate significantly
enhanced PON-mediated nitration of aromatic residues of amino acids, but it partially inhibited
the oxidation of thiol residues of enzymesl).

In the present study, we investigated the effect of bicarbonate on the reaction of PON and
purified human recombinant Cu,Zn-SOD. In the presence of 25 mM bicarbonate, the enzyme
activity of 2.3 mM PON-treated Cu,Zn-SOD was reduced to 75%, whereas the enzyme activity
remained at 94% in its absence. At pH 6, the intensity of fluorescence emission of PON-treated
Cu,Zn-SOD at 350 nm decrease remarkably in the presence of 25 mM bicarbonate, but at pH 7,
8 and 9, the intensity of the fluorescence emission decreased, similarly independent of the
presence or absence of bicarbonate. The absorption spectra of those enzymes treated with
2.3mM PON at pH 7.4 with or without bicarbonate showed almost the same visible spectra.

We concluded that in the presence of 2.3mM PON at pH 7.4, bicarbonate has no
significant effect for the modification of tryptophan residue in human Cu,Zn-SOD. However,

PON may inactivate the enzyme by modifying a certain amino acid residue(s).
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