Methemoglobin Formation in Human Erythrocytes by Nitroaromatic Explosives
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We have examined the structure-activity relationships in methemoglobin (MetHb) forma-
tion by high explosives 2,4,6-trinitrotoluene (TNT), 2,4,6-trinitrophenyl-N-nitramine (tetryl)
and 2,4,6-trinitrophenyl-N-nitraminoethylnitrate (pentryl), and a number of model nitroben-
zenes. In lysed human erythrocytes the rate constants of oxyhemoglobin (OxyHb) oxidation
increased with an increase in single-electron reduction potential (E';) or with a decrease of
the enthalpies of single-electron reduction of nitroaromatics. Tetryl and pentryl oxidized Ox-
yHb almost 3 times faster than TNT. Although the initial rates of MetHb formation in intact
erythrocytes by tetryl, pentryl, and TNT matched their order of reactivity in the oxidation
of OxyHb in lysed erythrocytes, TNT was a more efficient MetHb forming agent than tetryl
and pentryl during a 24-h incubation. The decreased efficiency of tetryl and pentryl was
attributed to their reaction with intraerythrocyte reduced glutathione (GSH) producing 2.,4,6-
trinitrophenyl-Sglutathione, which acted as a less efficient OxyHb oxidizing agent.


mailto:ncenas@bchi.lt

