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Abstract

We have studied the mechanism by examing the effect
of ginseng on the epoxide hydrolase which is catabolized
the reactive intermetabolite of bromobenzene. and bromo-
benzene-induced hepatotoxicity. It was observed that ginseng
saponin fraction protects against bromobenzene-induced
hepatotoxicity in mice as evidenced 1. increased the epoxide

hydrolase activity. 2. lower serum transaminase activity, 3.
decreased the formation of lipid peroxide. These results
suggested that the inducing effect of ginseng on the
epoxide hydrolase is believed to be a possible detoxication
mechanism for the bromobenzene toxicity in mice.

Introduction

Many researchs of Panax ginseng components on the
defence mechanism in the body are being made inten-
sively by many workers from various approaches',
Recently. a number of papers shown ginseng have some
protective effect against various physico-chemical stress
for xenobiotics involving mutagenic, carcinogenic and
toxifying effect™®. A multitude of structurally different
endogenous” and exogenous compounds containing an
epoxide moiety have been isolated and characterized
using sensitive and refined analytical methods.” These
epoxide can bind non-enzymatically and covalently to
cellular macromolecules and, of course, also to endogenous
compound of low molecular weight if a nucleophilic
moiety such as amino, a sulfhydryl or a hydroxy group

in

is present'”. The microsomal cytochrome P-450 system
seems to be the major epoxide-producing progress in
hepatocytes during metabolism of xenobiotics.!? These

toxic epoxides have been shown to be powerful active-site
inhibitors for several enzymes, and to be mutagenic
and carcinogenic in many studies.”” The epoxide hydro-
lase is generally the most important enzyme involved
in the metabolism of epoxide among the several pathways
for epoxide degradation.' A number of different epoxide
hydrolase catalyzes formation of a dihydrodiol and may
be involved in cellular defense against oxidative stress
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Metabolism of bromobenzene. Oxidation may yield the
nontoxic 2.3-oxide, which rapidly forms phenol. or the toxic
34-oxide. As levels of glutathione (GSH) are depleted by
the 34-oxide, covalent binding is increased. Other detoxi-
cation pathways are formation of 4-bromophenol and hvdration
to 34-dihydrodiol.
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during xenobiotic metabolism. This present study was
undertaken to investigate the effect of ginseng on epoxide
detoxication process and epoxide hydrolase activity using
a model compound such as bromobenzene

Material and Method

Materials : Bovine serum albumin (BSA) and trans-
stilbene oxide were purchased from Sigma Chemical
Company, Na salt of thiobarbituric acid from Nakarai
Chemical Co. and bromobenzene from Hayashi Chemical
Co. All other reagents were of reagent grade commercially
available.

Animals:Male ICR-mice weighinf 20 to 25g were used
for these experiments. The control group received saline
intraperitoneally and the group received ginseng saponin
fraction daily for 5 days. Bromobenzene was injected
intraperitoneally to mice daily for 2 days. All the animals
had free access to food and water but deprived of the
26 hr prior to sacrifice.

Enzymatic determinations - Hepatic cytosolic epoxide
hydrolase activity was measured by the method of
Hammock et al'® with trans-stilbene oxide as substrate.
In brief. its enzyme activity was determined by measuring
the amounts of decreased trans-stilbene oxide. Under
the assay conditions used. the initial rates of trans-
stilbene oxide disappearance demonstrated linear function
with time and protein concentration. Serum aminotrans-
ferase (ALT, AST) activities were measured by the
method of Reitman and Frankel'™ using a commercial kit.

Table 1. Dose response of ginseng saponin fraction on
the hepatic cytosolic epoxide hydrolase acitivity in mice.

Treatment Epoxide hydrolase activity
(mg/kg) (n moles/mg protein/min)
0 824 + 0.64
1 886 + 071
S 943 + 0.34
10 1139 + 0.87*
20 1152 + 093

Ginseng saponin fraction (1510 and 20 mg/kg) was in-
jected to mice intraperitoneally daily for 5 days. Mice were
decapitated 24 hr after the last administration. Values
are mean + S.E. of 5 animals in each group. *p<0.05



Chemical determinations : Lipid peroxidation of liver
tissue was followed by measuring the formation malon-
dialdehyde with thiobarbituric acid according to the
method of Ohkawa et al'” Protein was determined by
the method of Lowry et al.'"® using bovine serum albumin
as the standard. Student's t-test was used to estabili-
shed significant different of mean values between the
control and treated group.

Results and Discussion

Hepatic cytosolic epoxide hydrolase activities with
ginseng saponin treatment are shown in Table 1. The
enzyme activity of control mice was 8. 24n moles/mg
protein/min. In the hepatic cytosolic fraction of ginseng
saponin-treated mice. the enzyme activities were 8.86,
9.43 and 11.39 n moles/mg protein/min with an increment of
dose. respectively.

The enzyme activity was significantly elavated as com-
pared to control group when ginseng saponin (10mg/kg)
was injected to mice.

To study the effect of ginseng saponin on the kinetic
parameters, initial rates of cytosolic epoxide hydrolase
activity measured as a function of variable concentrations
of trans-stitbene oxide (Fig 1). As shown in Fig 1.
there was no change in the Km value in the ginseng
saponin-treated mice, compared to control mice. When
plotted on double reciprocal form, the Vmax value was
increased about 1.3 fold by the treatment of ginseng
saponin. Thus, the characteristics of the increase in
the enzyme activity may result from a change in the
quantity of enzyme proteins, rather than activation of
enzyme activities due to other factors.

In order to obtain further information conceming to
the effect of ginseng saponin on the cytosclic epoxide
hydrolase activity, after bromobenzene treatment as model
for hepatic injuries, we demonstrated the influence of
each fraction on the cytosolic epoxide hydrolase activity.
The cytosolic epoxide hydrolase activity was increased
by saponin fraction-treated group as compared to control
group. Moreover, the increment of its enzyme activity
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Fig. 1. Double reciprocal plots of the hepatic cytosolic
epoxide hydrolase activity in mice for trans-stilbene oxide.

Mice received ginseng saponin fraction (10mg/kg) i. p.
daily for 5 days. Bromobenzene (310mg/kg) was injected
i. p. to mice for 2 days. Data points represent the mean
of 3 experiments. Control. O; ginseng saponin fraction, ®

was more significant in triol saponin-treated group.
However, when bromobenzene was injected, significant
decrease of its enzyme activity was observed. In addition.
pretrcatment of ginseng saponin fraction before the
bromobenzene maintained the enzyme activity at control
levels. (Fig.2)

Data was not shown in this paper, epoxide hydrolase
activity was increased at low dose level. On the other
hand. epoxide hydrolase activity was decreased at high
dose. by the addition of ginseng saponin fraction in
vitro. Thus, we studied the effect of ginseng saponin on
the kinetic parameter in vitro. (Fig 3.). In the presence
of total saponin fraction (5x10° g/ml). the Km value of
cytosolic epoxide hydrolase for trans-stilbene oxide was
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Fig. 2. Effect of total. triol and diol saponin fraction on
the hepatic cytosolic epoxide hydrolase activity in bromo-
benzene-treated mice.

Mice received each fraction (10mg/kg) i. p. daily for $§
days. Mice were decapitated 24 hr after the last dose of
bromobenzene (310mg/kg). Values are means + SE. of
animals. Saponin fraction, [; bromobenzene, M. a):
Significantly different from control group, b) 5 Significantly diffe-
rent from bromobenzene-treated group. * p<0.05. **;p<0.01.
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Fig. 3. Double reciprocal plots of the heptaic cytoslic
epoxide hydrolase activity for trans-stilbene oxide.

The reaction mixture contained 0.IM phosphate buffer (pH
70). various concentration of trans-stilbene oxide, enzyme
solution and with or without ginseng total saponin faction.
Data points represent the mean of 3 experiments. Control,
O total saponin fraction. ®.
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decreased. On the other hand, Vmax vlaue was not
changed. This result suggested that ginseng saponin
fraction may increase substrate affinity.

The average increase of serum ALT activity after 24
hr was 5.5 fold, and the increase of serum AST activity
was 4.0 fold after bromobenzene administration compared
to control. This increment of enzyme activity indicated
that bromobenzene treatment induced the hepatic lesion.
On the other hand, each ginseng saponin fraction pre-
treatment teduced the serum ALT and AST activity by
bromobenzene. This results indicate that ginseng saponin
fraction may improve the bromobenzene-induced hepatic
disfunction. (Table 2.)

Each ginseng saponin treatment had not changed the
lipid peroxide content. However, the lipid peroxide level
in the bromobenezene-treated group was increased to
about 2.5 fold of control. But the increase in lipid per-
oxide level in the each ginseng saponin pretreated group

was less than that of the group given bromobenzene alone.
(Table 3.)

Table 2. Effect of ginseng saponin on the serum alanine
and aspartate amino-transferase (ALT. AST) activities in
bromobenzene-treated mice.

Treatment Aminotransferase activity (unit/m! of serum)
ALT AST
Control 283+ 56 421+ 638
Total saponin 307+ 64 455+ 72
Triol saponin 29.8+49 443+ 8.1
Dio} saponin 31.6x72 47.2+90
Bromobenzene 154.0+ 24.0***(a) 1724+ 28.5%*(a)
Total in+
Bromebenzene 1075 213**(a) 120.74 202**(a)
ol o .
Triol saponin - 57.0% 154%*(b) 613+ 162**(b)
. g
D S 1317£213%() 149.6:+ 30.8*%(a)

Mice received each fraction (10 mg/kg) i p. daily for 5
days. Mice were decapitated 24 hr after last dose of bromo-
benzene (310mg/kg). Values are meanx SE. of 5 animals.
(a) : significantly different from control group (**.p<0.0l.
***p<0.001). (b): significantly different from bromobenzene-
treated group (**,p<0.01).

Table 3. Effect of ginseng saponin fraction on the formation of
lipid peroxide in bromobenzene-treated mouse liver.

Malondialdehyde

Treatmet (n moles/g of tissue)
Control 1591+ 293
Total saponin 15141 2.62
Triol saponin 14.23+ 3.65

Diol saponin 14.79+ 3.54
Bromobenzene 38.65+ 4.97**
Total saponin + Bromobenzene 3135+ 5.26*
Triol saponin + Bromobenzene 2439+ 5.71

Diol saponin + Bromobenzene 3572+ 6.42*

Mice received each fraction (10 mg/kg) i. p. daily for 5
days. Mice were decapitated 24 hr after last dose of bromoben-

zene (310mg/kg). Values are~mean+ S.E. of 5 animals. *,p<0.05;
#45<001.

From the above results, it was observed that ginseng
saponin fraction protects against bromobenzene hepato-
toxicity in mice. These results demonstrated the most
likely mechanism for protective effect of ginseng saponin
is the induction of epoxide hydrolase activity. Further
experiments to confirm postulate are under development.
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Park, J. K. !In contrast to microsomal epoxide
hydrolase 1'v known the cytosolic epoxide hydrolase can
not induced by the classical inducers of xenobiotic
metabolizing enzyme system. As far as 1 know all the
cytolic eépoxide inducers are peroxisomal proliferators.
In this connection could you explain whether you think
the ginseng components have an inducer or rather indirect
inducer.

Keun Huh 1 would like to introduce some reference
which are concerned the induction of cytosolic epoxide
hydrolase for your question

J. Meijer & J. W. Depierre:

1) Chem. Biol. Interact., 62 (1987), 249-269

2) Eup. J. Biochem., 148 (1985), 421-430
I can not explain exactly the mechanism of increasing
effect of ginseng saponin of the epoxide hydrolase. These
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effect are expected that the increment of enzyme activity
might result from the change of active site of enzyme
and the induction of enzyme protein in our experimental
condition.
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