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Abstract

Human hemoglobin subunits were converted to low spin ferric compound by
hydrogen peroxide and hydrogen peroxide generating systems with xanthine oxidase
or glucose oxidase. The low spin compound was identified as hemichrome by their
optical and electron spin resonance spectra.

This conversion was completely or largely inhibited by catalase, while scarcely
influenced by superoxide dismutase (SOD). P-Mercuribenzoate (PMB) derivatives of oxy
a and B chains reacted faster with hydrogen peroxide than untreated oxy a and oxy fj
chains. The hemichrome was shown to be directly transformed from the oxy chains, not
via met chains.

Normal hemoglobin tetramer is known to be oxidized by hydrogen peroxide to
methemoglobin, not to hemichrome. It was considered that hemichrome formation was
related to the quarternary structure of hemoglobin male and i.e., the polynerization
of hemoglobin subunits to the tetramer seems to serve for protecting against the

attack of oxidants, such as hydrogen peroxide.
Pathological importance of hydrogen peroxide was discussed from the view point
of hemichrome formation associated with abnormal hemoglobin and thalassemia.




