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Artificial red cells with a defense function to oxidative stress
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Artificial red cells (HbV) are being developed as a transfusion alternative.
To prolong the functional life span of HbV in blood circulation by preventing metHb formation, we
studied two approaches. We clarified that coexistence of NADH with HbO2 induces pseudo-catalase and
pseudo-SOD activities by stoichiometric interaction of NADH with alpha chain of Hb02, and retards
metHb formation. Also we established an indirect enzymatic metHb reducing system by extracting
glycolytic energies produced in erythrocytes using methylene blue (MB) and other phenothiazine dyes
in circulating blood, and found out better dyes than MB, such as Azure B. Carbon monoxide-bound HbV
releases CO and mitigates oxidative and inflammatory diseases. We clarified that the released CO
does not seem to influence the cranial nervous system. The results will contribute to the
improvement of functional lifespan of HbV and also application to other diseases in addition to its
usage as a transfusion alternative.
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