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Abstract

The inhibitory effect of Hachimi-jio-gan (Ba-Wei-Di-Huang-Wan) extract on Fe?*-
catalyzed lipid peroxidation was examined in isolated rat liver microsomes. Hachimi-jio-
gan extract dose-dependently inhibited NADPH-dependent or ascorbic acid-dependent lipid
peroxidation in the presence of Fe?* or Fe®* in which a lag phase was observed and/or
lengthened. This extract inhibited not only the stimulation by Fe** of NADPH-dependent or
ascorbic acid-dependent lipid peroxidation competitively, but also the oxidation of Fe**
following lipid peroxide formation in Fe?*-induced lipid peroxidation in a dose-dependent
manner. In addition, Hachimi-jio-gan extract reacted with 1, 1-diphenyl-2-picrylhydrazyl, a
model of unsaturated fatty acid free radical.

The present results indicate that Hachimi-jio-gan extract inhibits Fe®*-catalyzed lipid
peroxidation in rat liver microsomes possibly by scavenging lipid radical and /or lipid
hydroperoxide radical formed at the initiation step which Fe?* participates in.

Key words Hachimi-jio-gan, lipid peroxidation, antioxidant, ferrous ion, NADPH,
ascorbic acid, rat liver, microsomes.

Abbreviations BPDSA, bathophenanthroline disulfonic acid ; DPPH, 1, 1-diphenyl -2-
picrylhydrazyl ; G-6-P, glucose -6 - phosphate ; G-6-PDH, glucose - 6 - phosphate dehy-
drogenase ; MDA, malondialdehyde ; SOD, superoxide dismutase ; Hachimi-jio-gan (Ba-Wei-
Di-Huang-Wan), /ABRHBE .
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Fig. 1 Effect of Hachimi-jio-gan extract on the time cours (A) and strength (B) of NADPH-
dependent lipid peroxidation in the presence of Fe?* in rat liver microsomes.

A. The reaction mixtures were incubated with the following concentrations of Hachimi-
jio-gan extract: ®, 0 gg/ml; ©, 50 gg/ml;0, 100 gg/ml; &, 200 ug/ml; ©, 300 wg/ml
Each point represents the mean value from two independent determinations. B. The
reaction mixtures were incubated for 30 min. The percentage of lipid peroxidation in the
presence of Hachimi-jio-gan extract was estimated based on the activity of lipid peroxida-
tion in the absence of the extract. Each value in the presence of the extract is a mean+
S.E. from three independent determinations.
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Fig. 2 Effect of Hachimi-jio-gan extract on the time course (A) and strength (B) of ascorbic
acid-dependent lipid peroxidation in the presence of Fe?* in rat liver microsomes.

A. The reaction mixtures were incubated with the following concentrations of Hachimi-
jilo-gan extract:®, 0 ug/ml; O, 100 ug/ml; o, 200 ug/ml; &, 300 ug/ml. Each point
represents the mean value from twe independent determinations. B. The reaction mix-
tures were incubated for 10 min. The percentage of lipid peroxidation in the presence of
Hachimi-jio-gan extract was estimated based on the activity of lipid peroxidation in the
absence of the extract. Each value is a mean+S.E. from three independent determinations.
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Fig. 3 Effect of Hachimi-jio-gan extract on the stimulation of NADPH-dependent (A) or

ascorbic acid-dependent (B) lipid peroxidation by Fe?* in rat liver microsomes.

A. The reaction mixtures containing various concentrations of FeSO,(NH,),50, were
incubated in the presence (®) or absence (O) of 80 ug/ml! of Hachimi-jio-gan extract for
10 min. B. The reaction mixtures containing various concentrations of FeSO,(NH,);SO,
were incubated in the presence (®) or absence (©) of 200 gg/ml! of Hachimi-jio-gan extract
for 5min. Each point represents the mean value from two independent determinations.
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Fig. 4 Effect of Hachimi-jio-gan extract on NADPH-dependent (A) or ascorbic acid-depen-
dent (B) lipid peroxidation in the presence of Fe®* in rat liver microsomes.

NADPH-dependent or ascorbic acid-dependent lipid peroxidation was conducted in the

presence of 10 zM FeCl, and the following concentrations of Hachimi-jio-gan extract for

the indicated times: ®, 0 xg/ml ;

0, 100 ug/ml;

o, 200 ug/ml; 4, 300 £g/ml. Each point

represents the mean value from two independent determinations.
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Fig. 5 Effect of Hachimi-jio-gan extract on Fe?*-
induced lipid peroxidation in rat liver micro-
somes.

The reaction mixtures were incubated with
the following concentrations of Hachimi-jio-
gan extract for the indicated times:®, 0 ug/ml;
O, 50ug/ml; o, 100 ug/mi; », 200 xg/ml
Each point represents the mean value from two
independent determinations.
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Fig. 6 Effect of Hachimi-jio-gan extract on the oxidation of Fe?* (B) following the forma-
tion of lipid peroxide (A) in Fe?*-induced lipid peroxidation in rat liver microsomes.

The reaction mixtures were incubated with the following concentrations of Hachimi-jio-

gan extract for the indicated times under the conditions as described in Materials and

Methods: ®, 0 ug/ml; O, 25 pg/ml;

a, 50 ug/ml; &, 100 gg/ml.

The oxidation of Fe?* is

given as the percentage of Fe?* remaining in the reaction mixtures. The concentration of

Fe?* at 0 min was 98.7£0.7 uM (n =4).
independent determinations.

Each point represents the mean value from two
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reduction of 1, 1-diphenyl - 2 - picrylhydrazyl
(DPPH).

Control reaction mixtures containing 0.1 mm
DPPH and 40 mMm acetate buffer (pH 5.5) were
incubated with the indicated concentrations of
Hachimi-jio-gan extract at 30°C for 10 min and
the decrease in absorbance at 517 nm was mea-
sured. Each point represents the mean value
from two independent determinations.
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