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Effect of Plant Extracts with Superoxide Dismutase-like Activity
on Survival of Fruit Flies under Oxidative Stress
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Abstract

Biological effect of aqueous extracts of 12 plants which showed superoxide dismutase (SOD)-like activity in
vitro was evaluated using Drosophila melanogaster. Survival percentage of the flies was a criterion of effect
when the flies were exposed to paraquat, which generated superoxide anion radical in vive. When flies were
co-administered with paraquat and aqueous extracts of garlic, lettuce, kiwi, and nameko, they showed no de-
fensive effect against oxygen toxicity. If flies were exposed to 60 mM paraquat after adaptation to feed con-
taining plant extracts with SOD-like activity for 10 days, however, survival percentage of flies fed with phy-
tochemicals was 35~63%, while that percentage of flics fed without phytochemical was only 11%. This
result indicated that adaptation of flies to plant extracts with SOD-like activity could prevent the flies from ox-
idative injury. On the other hand, lettuce, kiwi, nameko, onion, persimmon, fern brake and caulitlower show-
ed a reparative effect on an oxidative stress. Dropwort, shiitake, agaric mushroom and broccoli did not show

such an effect.
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Fig. 1. Scheme to show the formation of reactive ox-
ygen species from the stable triplet oxygen ('0,)
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Fig. 2. Paraquat sensitivity in Drosophila Two-day-old
flies (20-40/vial) were starved for 2 hr, and then transf-
crred into vials containing paraquat
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Fig. 3. Effect of co-administration of paraquat and
plant extracts with SOD-like activity on the survival of
Drosophila Four-day-old flies (20-40/vial) starved for 2
hr were transferred into instant medium containing 60
mM paraquat and 50 mg aqueous extracts from each agri-
cultural produce; Control is the group fed instant medium
and Paraquat means the group fed medium containing
paraquat only; Percentage survival was counted after 1
and 2 days
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Fig. 4. Preventive effect of plant extracts with SOD-
like activity on the paraquat toxicity Four-day-old flies
(40-60/vial) were fed instant medium containing 50 mg ex-
tracts of each plant for 10 days, and then they were ex-
posed to 60 mM paraquat; Paraquat means the group fed
medium containing paraquat only
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Fig. 5. Reparative effect of plant extracts with SOD-
like activity on the paraquat toxicity Survivals of four-
day-old flies (40-60/vial) fed instant medium containing 20
mM paraquat for 2 days were transferted into vials con-
taining 60 mM paraquat and 50 mg extracts of each plant;
Paraquat means the group fed medium containing para-
quat only
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