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Abstract : The ability of bovine intact red blood cells to scavenge superoxide and hydrogen
peroxide by superoxide dismutase, catalase and glutathione peroxidase was investigated. Intact
red cells(up to 0.4%) suspensions did not inhibit ferricytochrome c reduction by superoxide in
the superoxide generating system. On the other hand, intact red cell(0.4%) suspensions almost
completely inhibit ferrocytochrome ¢ oxidation by hydrogen peroxide. The ability of intact red
cells to scavenge hydrogen peroxide was mainly attributed to either membrane bound catalase or
glutathione peroxidase.

The scavenge of hydrogen peroxide by 0.1~0.2% intact red cells showed a trend of
dependence on mainly glutathione peroxidase. However, at blood cell concentration higher than
0.3%, the process depended upon peroxidase-independent scavengers like catalase.

Enhancement of ferrocytochrome ¢ oxidation by red cells treated with aminotriazole proved
that the protection against hydrogen peroxide was due to catalase, while the protection in the
presence of glutathione indicated scavenging effect of glutathione peroxidase against hydrogen

peroxide.

Key words : superoxide, superoxide dismutase, hydrogen peroxide, catalase, glutathione

peroxidase.
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Fig 1. Effect of intact red blood cells on reduction of 15pM fer-
ricytochrome c by superoxide ions generated by hypoxanthine
oxidase in reaction mixture. Spectra between 480 and 650nm
were recorded after reaction with superoxide.
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Fig 2. Effect of intact red blood cells in the presence (A) or ab-
sence (B) of glutathione (GSH) on oxidation of 15pM fer-
rocytochrome ¢ by 0.9mM H,0.. Spectra between 480 and
650nm were recorded immediately after reaction with H;0,.
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Fig 3. A comparison of inhibition of H,O,-dependent ferrocyto-
chrome ¢ oxidation by intact red blood cells in the presence or
absence of glutathione(GSH). Data were calculated from the
mean absorbance differences of 3 samples between the 550nm
peak and 535nm trough for a measure of the extent of oxidation.
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Fig 4. Effect of intact red blood cells treated with aminotriazole
(AT), a catalase inhibitor, on oxidation of 15M femocyto-
chrome ¢ by 0.9mM H,0,. Spectra between 480 and 650nm
were recorded immediately after reaction with H,0,.
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Fig 5. Effect of intact red blood cells treated with aminotriazole
(AT), a catalase inhibitor, in the presence of glutathione(GSH)
on oxidation of 15pM ferrocytochrome ¢ by 0.9mM H,0..
Spectra between 480 and 650nm were recorded immediately
after reaction with H,0,.
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