FIEE ek 16, 108—115, 1999

NBERGICEY 5 EH AR AR 52
FE—ih : ABBREDT7 ) —F7 A NEEIEH
L8 7y =il B+, W Bt
SRR

Studies on pharmacological properties of Ninjin-yoei-to
Report 1. Free radical scavenging activity of Ninjin-yoei-to
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Abstract

We examined the scavenging action of Ninjin-yoei-to on superoxide, hydroxyl radical, DPPH
radical and alkyl radicals stimulated by t-BuOOH using electron spin resonance (ESR) spectrometry.
Ninjin-yoei-to at concentrations of 5 to 0.002mg/ml scavenged superoxide, hydroxyl radical and DPPH
radicals dose-dependently. These radical scavenging effects with Ninjin-yoei-to were in the following
order : DPPH radicals > superoxide > hydroxyl radical. It also scavenged the hydroxyl radical in the
free hepatocytes and homogenate of brain in rats induced by t-BuOOH dose-dependently, but did not
scavenge the alkyl radicals.

These results indicate that Ninjin-yoei-to has a high scavenging activity for active oxygen species.

Key words Free radical, Ninjin-yoei-to (Ren-Shen-Yang-Rong-Tang), DPPH radical, Superox-
ide, Hydroxyl radical.

Abbreviations DPPH, 1-diphenyl-2-picrylhydrazyl; t-BuOOH, tert-butylhydroperoxide ; HBSS,
Hank’s balanced salt solution-Ca®*, Mg?* free ; PMA, phorbol myristate acetate; SOD, superoxide
dismutase ; XOD, xanthine oxidase ; DMPQ, 5,5-dimethyl-pyrroline-1-oxide ; HEPES, 2-{4- (2-hydroxy-
ethyl) -1-piperazinyl] ethane sulfonic acid; DETAPAC, diethylene triamine penta acetic acid; O,
superoxide ; -OH, hydroxy! radical ; 'O,, singlet oxygen ; LOOH, lipid hydroperoxide ; LOO-, lipid

peroxyl radical; LO-, lipid alkoxyl radical.
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Fig. 1 Effect of Ninjin-voei to on superoxide anion.

Upper : The ESR signal intensity of DMPO- OO in the hypoxanthine/xanthine oxidase combina-
tion without any radical scavenger was taken as 100 % control. Each value represents the

mean-+S.D. of 5 determinations. *p <(}

)5, **p<0.01 vs. control.

Lower : ESR spectra detected in hyp(manthine/ \dmhme oxidase combinations without and with

Ninjin-yoei-to or ascorbic acid.
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Fig. 2 Effect of Ninjin yoei to on hydroxyl radicals
Upper: The ESR signal intensity of DMPO-OH in the H,0,/Fe?* system without any radical

scavenger was taken as 100 Y control.

determinations. *p <0.05 vs. control.
Lower: ESR spectra detected in 1,0./Fe?*
ascorbic acid.
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Fig. 3 Effect of Ninjin-yoei-to on DPPH radicals

Upper : The ESR signal intensity of DPPH radicals without Ninjin-yoei-to was taken as 100 9%
control. Each value represents the mean=*S.D. of 5 determinations. *p <0.05, **» <0.01 vs.
control.

Lower: ESR spectra detected in DPPH solutions (25 #M) with and without Ninjin-yoei-to or
ascorbic acid.
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Fig. 4 Effect of Ninjin-yoei-to on DMPO-OH formation in free hepatocytes exposed to -

BuOOH

Upper : The generation of hydroxyl radicals induced by #-butyl hydroperoxide (#-BuOOH)
without any radical scavenger was taken as 100 % control. Each value represents the
mean=+S.D. of 5 determinations., *p <0.05 vs. control.

Lower : ESR spectra detected in the isolated hepatocytes exposed to -BuOOH with and without

Ninjin-yoei-to (1 mg/ml) or ascorbic acid.

Spin adducts of hydroxyl radicals (®) and carbon centered radicals (Xx).
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Fig. 5 Effect of Ninjin-yoei-to on DMPO-OH formation in brain homogenate exposed to -

BuOOH
Upper :

The generation of hydroxyl radicals induced ¢ -butyl hydroperoxide {/ BuQOH) without

any radical scavenger was taken as 100 % control. Each value represents the mean=S.D.
of 5 determinations. *p <0.05, **p<0.01 vs. control (ANOVA with Dunett’s multiple

comparison).
Lower:

ESR spectra detected in the brain homogenate exposed to /- BuQOH with and without

Ninjin-yoei-to or ascorbic acid. Spin adduts of hydroxyl radicals (®) and carbon

centered radicals (X).
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Fig. 6 Free radical scavenging activity of Ninjin-yoei-to

in vitro
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