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Abstract

The inhibitory effects of “group A saponin” and “group B saponin” fractions, which were
extracted and separacted from soybean seed hypocotyls, on carbon tetrachloride (CCl,) -depen-
dent lipid peroxidation were examined in isolated mouse liver microsomes and compared to
that of a-tocopherol. “Group A saponin” and “group B saponin” fractions dose-dependently
inhibited CCl,-dependent lipid peroxidation without a lag time. The inhibitory effect of “group
A saponin” fraction was much stronger than that of “group B saponin” fraction. In addition,
“group A saponin” fraction inhibited CCl,~dependent lipid peroxidation even when added to
the reaction mixture on the way of this reaction. The inhibitory mode of “group A saponin”
fraction on this lipid peroxidation resembled that of a-tocopherol. A high concentration of
“group A saponin” fraction inhibited neither aniline hydroxylation and aminopyrine demeth-
ylation nor NADPH-cytochrome P-450 reductase activity in mouse liver microsomes. More-
over, CCl,-dependent lipid peroxidation was markedly inhibited in liver microsomes pretreat-
ed with “group A saponin” fraction. These results indicate that “group A saponin” fraction
inhibits CCl,-dependent lipid peroxidation in mouse liver microsomes possibly by inhibiting
the chain reaction of this lipid peroxidation in a similar manner to a-tocopherol without
affecting the microsomal monooxygenase system and that “group A saponin” fraction rather
than “group B saponin” fraction may have a high affinity to mouse liver microsomes.

Key words soyasaponin, lipid peroxidation, carbon tetrachloride, mouse liver mi-
crosomes, antioxidant, cytochrome P-450 reductase, soybean seed hypocotyl.

Abbreviations CCl,, carbon tetrachloride; MDA, malondialdehyde ; p-AP, p-amino-
phenol ; TBA, 2-thiobarbituric acid.
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Fig. 1 Effect of the simulaneous addition of “group A saponin” fraction (A), “group B
saponin” fraction (B) or @-tocopherol on CCl,-dependent lipid peroxidation in mouse liver
microsomes as a function of incubation time. The reaction mixtures were incubated in the
presence or absence of 0.1, 0.5, 1.0, and 2.0 mg/ml of either “group A saponin” fraction or
“group B saponin” fraction and of 2.5, 5.0, 10.0, and 20.0 nmol/ml of a-tocopherol. A. 0 —
o, CCl,; © — ¢, CCl, with 0.1 mg/ml of “group A saponin” fraction; ¢ — e, CCl, with 0.5
mg/ml of “group A saponin” fraction; v — v, CCl, with 1.0 mg/ml of “group A saponin”
fraction ; v — v CCl, with 1.0 mg/ml of “group A saponin” fraction. B. o —o, CCl,; 0 —
0, CCl, with 0.1 mg/ml of “group B saponin” fraction; ® —e, CCl, with 0.5 mg/ml of
“group B saponin” fraction; a—=a, CCl, with 1.0 mg/ml of “group B saponin” fraction; a
— a, CCl, with 2.0 mg/ml of “group B saponin” fraction. C. o:--ao, CCl,; o---0, CCl, with
2.5 nmol/ml of a-tocopherol; ®---®, CCl, with 5.0 nmol/ml of a-tocopherol; a---A, CCl,
with 10.0 nmol/ml of @-tocopherol ; a---a, CCl, with 20.0 nmol/ml of a-tocopherol. Each point
represents the mean=+S.E. from three determinations. Vs CCl, : a, p<0.05; b, p<0.01 ; ¢, p
<0.001.
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Fig. 2 Effect of the post-addition of “group A
saponin” fraction or a« -tocopherol on CCl,-
dependent lipid peroxidation in mouse liver
microsomes as a function of incubation time.
“Group A saponin” fraction at a concentration
of 0.1, 0.5, 1.0 or 2.0 mg/ml and «-tocopherol at
a concentration of 2.5, 5.0, 10.0 or 20.0 nmol/ml
were added to the reaction mixture 3 min after
the onset of lipid peroxidation. A. o — o, CCl,;
o ~ ¢, CCl, with 0.1 mg/ml of “grouo A
saponin” fraction; & — &, CCl, with 0.5 mg/ml
of “group A saponin” fraction; v—v, CCl, with
1.0 mg/ml of “group A saponin” fraction; ¥—V,
CCl, with 1.0 mg/ml of “group A saponin” frac-
tion. B. o---o, CCl,; 0---0, CCl, with 2.5 nmol/
ml of a-tocopherol ; ®---®, CCl, with 5.0 nmol/
ml of a-tocopherol ; a---a, CCl, with 10.0 nmol/
ml of a-tocopherol ; a:---a, CCl, with 20.0 nmol/
ml of a-tocopherol. Each point represents the
mean=+S.E. from three determinations. Vs CCl, :
a, p<0.05; b, p<0.01 ; c, p<0.001.
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Fig. 3 Concentration dependency of “group A
saponin” fraction on its preventive effect on
CCl,-dependent lipid peroxidation in mouse liver
microsomes. The reaction mixtures were in-
cubated in the presence or absence of 5, 10, 50,
and 100 zg/ml of “group A saponin” fraction. Vs
no addition: *p <0.05; **p <0.001.
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Table I Effects of “group A saponin” fraction, “group B saponin” fraction, and o-tocopherol
on activities of aniline hydroxylase, aminopyrine demethylase. and NADPH-cytochrome
P-450 reductase in mouse liver microsomes.

Aniline hydroxylase activity

(nmol p-AP/mg protein/15 min) (nmol HCHO/mg protein/10 min)

Aminopyrine demethylase activity NADPH-cytochrome P-450 reductase activity

(nmol Cyt. ¢ reduced/min/mg protein)

None 44.3%1.5 39.2+0.5 22.8+0.1
“Group A saponin” 39.9£1.3 37.8£0.6 23.7£0.3
“Group B saponin” 42.8+1.1 38.8+0.7 22.610.2
Vitamin E 44.3%0.2 38.9+0.3 22.9%0.3

Activities of aniline hydroxylase, aminopyrine demethylase, and NADPH-cytochrome P-450 reductase
were determined as described in Materials and Methods. Each value is a mean+S.E. (n=3).
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