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We have characterized the intermediates formed by the reaction
of lactoperoxidase with hydrogen peroxide and their reactivity
with selected substrates. The enzyme reaction with hydrogen
peroxide was investigated using Electron Paramagnetic
Resonance (EPR) spectroscopy. The complementary information
obtained from stopped-flow UV-Vis spectrophotometry on the
enzyme reaction allowed us to better understand the sequential
formation of the intermediates. In the absence of substrates, two
protein-based radical intermediates were formed. Advantageous
resolution of the g-tensor of the radicals measured at higher
field/frequencies (10 T/285 GHz) allowed us to identify a tyrosyl
and a tryptophanyl radical. Moreover, two chemically different
Tyr radicals with distinct g-values and proton hyperfine coupling
were detected as a function of pH. Comparison of the enzyme
reactivity of typical peroxidase substrates such as o-dianisidine,
2,2’-azino-bis(3-ethylbenzthiazoline-6-sulphonic acid (ABTS), and
benzohydroxamic acid (BHA) with o-anisidine and mitoxantrone,
two clinically relevant molecules, revealed not only important dif-
ferences in reaction times of the [Fe(IV)=0 Por*] intermediate but
also competition between intramolecular electron transfer to the
protein-based radical intermediates and substrate oxidation.



