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Abstract

Paraquat (PQ) is an effective and widely used herbicide. However, there have been numerous
fatalities, mainly caused by accidental or voluntary ingestion. The molecular mechanism of
PQ toxicity is based on redox cycling and intracellular oxidative stress induced by PQ radical.
Glutathione (GSH) dependent PQ radical scavenger (GPS) was found in pig liver and was
identified as ferritin by using an amino acid sequence analyzer and MALDI TOF-MS. Ferritin is
a cytoplasmic iron storage protein. Ferrous ion release from ferritin and the lipid peroxidation of
microsome stimulated by PQ radical were inhibited by the addition of GSH in NADPH cytochrome
P450 reductase system. On the other hand, the lipid peroxidation of liposome induced by Fe*" ion
released from ferritin was accelerated by the addition of GSH in the xanthine-xanthine oxidase
system. GSH recovered the activity of xanthine oxidase inactivated by H,0,. Ascorbic acid (AsA)
plays an important role in antioxidant activity. The hydrophilicity of AsA prevents the permeation
into the membrane. Amphiphilic AsA derivatives (acetylascorbic acid; ACA, propionylascorbic acid;
PRA, butyrylascorbic acid; BUA, hexanylascorbic acid; HEA) were synthesized by the reaction of
AsA and vinyl compounds under catalysis of lipase. Amphiphilic AsA derivatives dispersed in
erythrocyte membrane prevented the lipid peroxidation induced by 2,2’-azobis(2-amidinopropane)
dihydrochloride (AAPH) which is a water-soluble radical initiator. Additionally, amphiphilic AsA
derivatives effectively prevented the PQ toxicity by the scavenging PQ radical in NG 108 cells.
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