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Abstract

We have studied the mechanism by examining the effect of ginseng on the epoxide
hydrolase which is catabolized the reactive intermetabolite of bromobenzene, and bro-
mobenzene-induced hepatotoxicity. It was observed that ginseng saponin fraction pro-
tects 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 gin-
seng 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 intensively by many workers from various approaches.” Recen-
tly, a number of papers shown ginseng have some protective effect against various
physico-chemical stress for xenobiotics involving mutagenic, carcinogenic and toxi-
fying effect.>®

A multitude of structurally different endogenous” and exogenous compounds con-
taining an epoxide moiety have been isolated and characterized using sensitive and re-
fined analytical methods.'”

These epoxide can bind non-enzymatically and covalently to cellular macromole-
cules and, of course, also to endogenous compound of low molecular weight if a nu-
cleophilic moiety such as an amino, a sulfhydryl or a hydroxy group is present.'” The
microsomal cytochrome P-450 system seems to be the major epoxide-producing pro-
gress in hepatocytes during metabolism of xenobiotics.'” These toxic epoxides have
been shown to be powerful active-site inhibitors for several enzymes, and to be muta-
genic and carcinogenic in many studies.'” The epoxide hydrolase 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 forma-
tion of a dihydrodiol and may be involved in cellular defense against oxidative stress
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
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Metabolism of bromobenzene. Oxidation may yield the nontoxic 2,3-oxide, which rapidly forms the phenol, or
the toxic 3,4-oxide. As levels of glutathione (GSH) are depleted by the 3,4-oxide, covalent binding is increas-
ed. Other detoxication Pathways are formation of 4-bromophenol and hydration te 3 4-dihydrodiol.

Materials and Methods

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 bro-
mobenzene from Hayashi Chemical Co. All other reagents were of reagent grade com-
mercially available.

Animals

Male ICR-mice weight of 20 to 25g were used for these experiments. The control
group received saline intraperitoneally and the other 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 aminotransferase (ALT,AST) activities were measured by
the method of Reitman and Frankel'® using a commercial kit.
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Chemical determinations

Lipid peroxidation of liver tissue was followed by measuring the formation of malon-
dialdehyde with thiobarbituric acid according to the method of Ohkawa et al.'” Protein
was determined by the method of Lowry ef al. '® using bovine serum albumin as the stan-
dard.

Student’s t-test was used to estabilished 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 I. The enzyme activity of control mice was 8.24 n 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 en-
zyme activity was significantly elavated as compared to control group when ginseng saponin
(10 mg/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-stilbene
oxide (Fig. 1). As shown in Fig. 1, there was no change in the K,, value in the ginseng saponin-
treated mice, compared to control mice. When plotted on double reciprocal form, the V.
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 concerning to the effect of ginseng saponin on the
cytosolic epoxide hydrolase activity, after bromobenzene treatment as model for hepatic in-
juries, we demonstrated the influence of each fraction on the cytosolic epoxide hydrolase ac-
tivity. The cytosolic epoxide hydrolase activity was increased by saponin fraction-treated
group as compared to control group. Moreover, the increment of its enzyme activity was more
significant in triol saponin-treated group. However, when bromobenzene was injected, signifi-
cant decrease of its enzyme activity was observed. In addition, pretreatment of ginseng
saponin fraction before the bromobenzene maintained the enzyme activity at control levels.
(Fig. 2).

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

mice.
Treatment Epoxide hydrolase activity
(mg/kg) (n moles/mg protein/ min)
0 8.24 + 0.64
1 8.86 + 0.71
5 9.43 + 0.84
10 11.39 + 0.87*
20 11.52 + 0.93*

Ginseng saponin fraction (1,5,10 and 20 mg/kg) was injected 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.
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Fig. 1. Double reciprocal plots of the hepatic cytosolic epoxide hydrolase activity in mice for trans-sitilbene
oxide.
Mice received ginseng saponin fraction (10 mg/kg) i.p. daily for 5 days. Bromobenzene (310 mg/kg)
was injected i.p. to mice for 2 days. Data points represent the mean 3 experiments. Control, O ; gin-

seng saponin fraction, e
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Fig. 2. Effect of total, triol and diol saponin fraction on the hepatic cytosolic epoxide hydrolase activity in
bromobenzene-treated mice.
Mice received each fraction (10 mg/kg) i.p. daily for 5 days. Mice were decapitated 24 hr after the
last dose of bromobenzene (310 mg/kg). Values are means + S.E. of 5 animals. Saponin fraction, 3 ;
bromobenzene, M@ . a) Significantly different from control group, b) Significantly different from bro-

mobenzene-treated group. *p<0.05, **p<0.01.
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Fig. 3. Double reciprocal plots of the hepatic cytosolic epoxide hydrolase activity for trans-stilbene oxide.

The reaction mixture contained 0.1M phosphate buffer (pH 7.0), various concentration of trans-stil-
bene oxide, enzyme solution-and with or without ginseng total saponin fraction. Data points repre-

sent the mean of 3 experiments. Control, O ; total saponin fraction, @

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 addi-
tion of ginseng saponon fraction #x vifro. Thus, we studied the effect of ginseng saponin on the
kinetic parameter ix vitro. (Fig. 3). In the presence of total saponin fraction (5 x 10 g/m),
the K,, value of cytosolic epoxide hydrolase for trans-stilbene oxide was decreased. On the
other hand, V,,, value 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 pretreatment reduced 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 bromobenzene-treated group was increase to about 2.5 fold of con-

trol. But the increase in lipid peroxide level in the each ginseng saponin pretreated group was
less than that of the group given bromobenzene alone (Table 3).

From the above results, it was observed that ginseng saponin fraction protects against
bromobenzene hepatotoxicity in mice, These results demonstrated the most likely mechanism
for protective effect of ginseng saponin is the induction of epoxide hydrolase activity. Further
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Table 2. Effect of ginseng saponin on the serum alanine and aspartate amino-transferase (ALT, AST) ac-
tivities in bromobenzene-treated mice.

Aminotransferase activity(unit/ m/ of serum)
Treatment
ALT AST
Control 283+ 56 42.1+ 6.8
Total saponin 30.7+ 64 455+ 7.2
Triol saponin 298+ 4.9 443+ 8.1
Diol saponin 316+ 7.2 472+ 9.0
Bromobenzene 154.0 + 24.0***(a) 172.4 + 28.5*%(a)
‘Total saponin + Bromobenzene 107.5 + 21.3**(a) 120.7 + 20.2**(a)
‘T'riol saponin + Bromobenzene 57.0 + 15.4**(b) 61.3 + 16.2**(b)
Diol saponin + Bromobenzene 131.7 + 21.3**(a) 149.6 + 30.8**(a)

Mice received each fraction (10 mg/kg) i.p. daily for 5 days. Mice were decapitated 24 hr after the last dose
of bromobenzene(310 mg/kg). Values are mean + S.E. of 5 animals, (a): significantly different from control
group(**, p<0.01, *** 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

Treatment {n moles/g of tissue)

Control 15.91 + 2.93
Total saponin 15.14 + 2.62
Triol saponin 14.23 + 3.65

Diol saponin 14.79 + 3.54
Bromobenzene 38.65 + 4.97**
Total saponin + Bromobenzene 31.35 + 5.26*
Triol saponin + Bromobenzene 2439 +5.71

Diol saponin + Bromobenzene 35.72 + 6.42*

Mice received each fraction (10 mg/kg) i.p. daily for 5 days. Mice were decapitated 24 hr after the last dose
of bromobenzene (310 mg/kg). Values are mean + S.E. of 5 animals. *, p<0.05; ** p<0.01.

experiments to confirm this postulate are under development.
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