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Effect of Inhibitions of Ginkgo biloba Extracts on
Induction of Reactive Oxygen Species and Release of
Inflammation Mediator Arachidonic Acid from U937
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Abstract

Effect of inhibitions of three kinds of Ginkgo biloba extracts(Ginkgo biloba extract, Ginkgolide A, and
Ginkgolide B) on induction of reactive oxygen species and release of inflammation mediator arachidonic acid
were tested. Three kinds of Ginkgo biloba extracts could not inhibit the pyrogallol auto-oxidation, but they
showed the hydrogen atom donating activity in DPPH assay. When 10 UM hydrogen peroxide and 400 pg/
mL of three kinds of Ginkgo biloba extracts were added to U937 monocytic macrophage, the: induction of
lipid peroxidation was not observed. The Ginkgo biloba extract showed the most powerful inhibition among
the extracts. And only Ginkgolide A was good for the inhibition of the protein degradation. The release of
inflammation mediator arachidonic acid was induced by adding TPA and calcimycin to U937. In this assay,
even 10 pg/mL of three different Ginkgo biloba extracts excellently blocked the release of arachidonic acid.
Particularly, the inhibition efficiency of Ginkgolide B was about 11 times higher than that of induction, and
was about 4 times higher than that of the control of noninduction. This result suggests that the release of
arachidonic acid is not inhibited by the antioxidant activity of Ginkgo biloba extracts, but a pre-step of the

release of arachidoinc acid is inhibited by Ginkgo biloba extracts.
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Fig. 1. Superoxide scavenging activity of Ginkgo biloba
extracts.

Symbols: O, Ginkgolide A; ¥, Ginkgolide B; [J, Ginkgo
biloba extract.
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Fig. 2. Hydrogen atom donating activity of Ginkgo biloba
extracts in DPPH assay. )
Symbols were the same as Fig. 1.
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Fig. 3. Relative cell cytotoxicity of hydrogen peroxide.
U937 was used.
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Fig. 4. Relative cell cytotoxicity of Ginkgo biloba extracts.
Symbols were the same as Fig. 1.
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Fig. 5. Malondialdehyde levels in U937 added hydrogen
peroxide.
Symbols were the same as Fig. 1.
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Fig. 6. Protein degradation levels in U937 added
hydrogen peroxide.
Symbols were the same as Fig. 1.
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Fig. 7. Free fatty acid analysis of U937 by gas
chromatography.

A, free fatty acid of control, peak 44 was the arachidonic
acid; B, free fatty acid of cell that was stimulated by TPA
and calcimycin, peak 67 was the arachidonic acid.
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Fig. 8. Inhibitions of Ginkgo biloba extracts on release of
arachidonic acid.

Lane A, control; lane B, cell treated with TPA and
calcimycin; lane C, cell treated with TPA, calcimycin and
Ginkgolide A; lane D, cell treated with TPA, calcimycin and
Ginkgolide B; lane E, cell treated with TPA, calcimycin and
Ginkgo biloba extract.
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