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We have previously demonstrated that even in the presence of physiological
concentrations of CO2, more than 60% of intravascullar-generated peroxynitrite is able
to diffuse and reach the inside of red blood cells (RBC). Once inside erythrocytes, the
principal target of peroxynitrite will be oxyhemoglobin (oxyHb) due to its high
concentration (20 mM heme) and rate constant (k2 = 2 — 3 x 10* M™.s™). The final
hemoprotein product was demonstrated to be methemoglobin (metHb) and the
intermediacy of ferrylHb was established. During ferrylnemoglobin decay, a relatively
stable and asymmetric EPR signal is detected, containing partially resolved hyperfine
structure and broad low- and high-field shoulders. The relatively long half-life of the
signal and its EPR parameters (g= 2.005; line width > 20 G) identify the main radical
species as a Hb bound tyrosyl radical. SDS-PAGE studies under non-reducing
conditions and excess of hemoglobin shows dimerization products suggesting that not
only tyrosine but also cysteine residues are involved in the reaction mechanism.
Oxymetry studies show very little oxygen evolution when oxyHb reacted with equimolar
concentration of peroxynitrite (less than 30% of metHb yields). However, oxygen yields
were enhanced when reactive hemoglobin thiols (Cys b-93) were previously blocked
with N-ethylmaleimide, suggesting that parallel globin reactions are likely to be
consuming the oxygen liberated in the first steps of the reaction. Current studies are
being performed with an anti-DMPO aduct antibody to further confirm the intermediacy
of protein-derived radicals during the redox process.
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