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The protective effect of the MeoH extract of Ikhwangsan against
galactosamine-induced hepatotexicity in rat.
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ABSTRACT

This study aimed to evaluate the protective -effect of the MeoH extract of Ikhwangsan against
galactosamine-induced hepatotoxicity.

In the experiments, after treated with Ikhwangsan methanol extract to the rats for 15days and
then induced hepatotoxicity with galactosamine for 2days Then content of glutathione, leve! of
lipid peroxide and activity of GOT « GPT in the hepatic tissue, activity of GOT - GPT - y-GTP - ALP
and ratio albumin/globulin in serum were measured. '

The results were obtained as followed s. - ... :

1. The content of hepatic glutathxone was sugmﬁmntly reduced by galactosamine. The test group
which have been pre-treated by Ikhwangsan was confirmed considerably increased.

2. The level of hepatic lipid peroxide was increased by galactosamine.. The test group which
have been pre-treated by Ikhwangsan was confirmed considerably reduced.

3. The activity of GOT * GPT in the hepatic tissue was significantly constrained by galactisamine.
The test group which have been pre-treated by Ikhwangsan was confirmed considerably increased.

4. The activity of GOT * GPT in serum was increased by galactosamine. The test group which
have been pre-treated by Ikhwangsan was confirmed considerably reduced.

5. The activity of y-GTP in serum was increased by galactosamine. The test group which have
been pre-treated by Ikhwangsan was reduced.
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6. The activity of ALP in serum was increased by galactosamine. The test group which have
been pre-treated by Ikhwangsan was confirmed considerably reduced.

7. The ratio albumin/globulin in serum was reduced by galactosamine. The test group which
have been pre-treated by Ikhwangsan was increased.
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Galactosamine, bovine serum albumine, thio-
barbituric acid(TBA), malon dialdehyde(MDA),
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1. FHE&A glutathione SE#ML

IE#HS  glutathione &ES 394038
pmole vl ¥s} HERLS 249+ 028umole2
AA A B st o, KSR B 333+ 013
pmole® HEH) wls] FHEH(P0.05) JA
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Table I. Effect of the methanol extract of Ikhwangsan on the content of hepatic glutathion in
galactosamine-treated rat.

Group GSH pmoles/g of tissue
Normal 394 £ 038
Control 249 + 0728 *3a)
Sample A 370 + 033
Sample B , 333 + 013 *b)

Normal group were administered 1% CMC solution(200mg/kg, p.o) for 15days, and injected 0.9%
NaCl(400mg/kg, ip) for the last 2days, and killed after the last dose of 0.9% NaCl.

Control group were administered 1% CMC solution(200mg/kg, p.o) for 15days, and injected galacto-
samine(400mg/kg, ip) for 2days, and killed after the last dose of galactosamine.

Sample group A were adminstered the methanol extract of Ikhwangsan(200mg/kg, p.o) for 15days,
and injected 0.9% NaCl(400mg/kg, ip) for the last 2days, and killed after the last dose of NaCl

Sample group B were adminstered the methanol extract of Ikhwangsan{200mg/kg, p.o) for 15days,
and injected galactosamine{400mg/kg, i.p} for the last 2days, and killed after the last dose of galactosa-
mine.

The assery procedure was described in the experimental methods.

Values are mean + SE. for 5 animals

a) ; significantly different from normai group

b) ; significantly different from control group

* : P{0.05
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Fig. 1. Effect of the methanol extract of Ikhwangsan on the content of hepatic glutathione in galacto-
samine-treated rat.

a) ' significantly different from normal group

b) : significantly different from control group

* 1 P0.05

Table 1. Effect of the methanol extract of Ikhwangsan on the level of hepatic lipid peroxide in
galactosamine-treated rat.

Group MDA nmoles/g of tissue
Normal 1020 + 0.65

Control 3589 + 194 * * %3)
Sample A 11.09 + 087

Sample B ' o 1673 + 371 * *b)

Normal group were administered 1% CMC solution(200mg/kg, p.o) for 15days, and injected 0.9%
NaCl(400mg/kg, ip) for the last 2days, and killed after .the last dose of 09% NaClL =~

Control group were administered 1% CMC solution(200mg/kg, p.o) for 15days, and injected galacto-
samine(400mg/kg, ip) for 2days, and killed after the last dose of galactosamine,

Sample group A were adminstered the methanol extract of Ikhwangsan(200mg/kg, p.o) for 15days,
and injected 0.9% NaCi(400mg/kg, ip) for the last 2days, and killed after the last dose of NaCl

Sample group B were adminstered the methanol extract of Ikhwangsan(200mg/kg, p.o) for 15days,
and injected galactosamine(400mg/kg, i.p) for the last 2days, and killed after the last dose of galactosa-
mine.

The assery procedure was described in the experimental methods.

Values are mean + SE. for 5 animals

a) ; significantly different from normal group

b) : significantly different from control group

* % P00l * % % : P{0.001
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Fig. 2. Effect of the methanol extract of Ikhwangsan on the level of hepatic lipid peroxide in galacto-

samine-treated rat.

a) . significantly different from normal group
b) : significantly different from control group

* % : P{O.O1 * * % I P€0.001

Table 1. Effect of the methanol extract of Ikhwangsan on the activity of tissue GOT in galactosa-

mine-treated rat, liver.

karmen unit/mg protein

Group

Normal - 74231 + 12869 ,
Control 29268 + 80.11 *a)
Sample A 64757 + 14138
Sample B 65061 + 10059 *b)

Normal group were administered 1% CMC solution(200mg/kg, p.o) for 15days, and injected 0.9%
NaCl(400mg/kg, ip) for the last 2days, and killed after the last dose of 0.9% NaCl. '

Control group were administered 1% CMC solution(200m9/kg, p.o) for 15days, and injected galacto-
samine(400mg/kg, i.p) for 2days, and killed after the last dose of galactosamine.

Sample group A were adminstered the methanol extract of Ikhwangsan(200mg/kg, p.o) for 15days,
and injected 0.9% NaCl(400mg/kg, ip) for the last 2days, and killed after the last dose of NaClL

Sample group B were adminstered the methanol extract of Ikhwangsan(200mg/kg, p.o) for 15days,
and injected galactosamine(400mg/kg, i.p) for the last 2days, and killed after the last dose of galactosa-

mine.

The assery procedure was described in the experimental methods.

Values are mean + SE. for 5 animals

a) ; significantly different from normal group
b) | significantly different from control group

* ! P{0.05
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Fig. 3. Effect of the methanol extract of Ikhwangsan on the activity of tissue GOT in galactosamine-
treated rat, liver.
a) : significantly different from normal group
b) : significantly different from control group
* : P€0.05

Table IV .Effect of the methanol extract of Ikliwangsan on the acﬁvity of tissue GPT in galactosamine-
treated rat, liver.

Group : karmen unit/mg pretein
Normal . 79488 + 8358
Control 22077 + 2119 * * *3)
Sample A 72062 + 5038
Sample B’ 66947 + 4053 * * *D)

Normal group were administered 1% CMC solution(200mg/kg, p.o) for 15days, and injected 0.9%
‘NaCi(400mg/kg, ip) for the last 2days, and killed after the last dose of 0.9% NaCl. ‘

Control group were administered 1% CMC solution(200mg/kg, p.o) for 15days, and injected galacto-
samine(400mg/kg, ip) for 2days, and killed after the last dose of galactosamine.

Sample group A were adminstered the methanol extract of Ikhwangsan(200mg/kg, p.o) for 15days,
and injected 09% NaCl(400mg/kg, ip) for the last 2days, and killed after the last dose of NaCl.

Sample group B were adminstered the methanol extract of Ikhwangsan(200mg/kg, p.o) for 15days,
and injected galactosamine(400mg/kg, i.p) for the last 2days, and killed after the last dose of galactosa-
mine.

The assery procedure was described in the experimental methods.

Values are mean + SE. for 5 animals

a) ; significantly different from normal group

b) ; significantly different from control group

* % %  PC0.001
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Fig. 4. Effect of the methanol extract of Ikhwangsan on the activity of tissue GPT in galactosamine-

treated rat, liver.
a) : significantly different from normal group
b) : significantly different from control group
* % % : P<0.001

Table V. Effect of methanol extract of Ikhwangsan on the activity of serum GOT in galactosamin-

treated rat.
Group - ' karmen unit/mé of serum
Normal 5067 + 525
Control 11034 + 1808 *a)
Sample A 4367 + 741
Sample B 5650 + 65 *b)

Normal group were administered 1% CMC solution(200mg/kg, p.o) for 15days, and injected 0.9%
NaCi(400mg/kg, ip) for the last 2days, and killed after the last dose of 0.9% NaCl

Control group were administered 1% CMC solution(200mg/kg, p.o) for 15days, and injected galacto-
samine(400mg/kg, ip) for 2days, and killed after the last dose of galactosamine.

Sample group A were adminstered the methanol extract of Ikhwangsan(200mg/kg, p.o) for 15days,
and injected 09% NaCl(400mg/kg, ip) for the last 2days, and killed after the last dose of NaCl

Sample group B were adminstered the methanol extract of Ikhwangsan(200mg/kg, p.o) for 15days,
and injected galactosamine(400mg/kg, ip) for the last 2days, and killed after the last dose of galactosa-

mine.

The assery procedure was described in the experimental methods.

Values are mean + SE. for 5 animals

a) ; significantly different from normal group
b) ; significantly different from control group
* [ P€0.05
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Fig. 5. Effect of methanol extract of Ikhwangsan on the activity of serum GOT in galactosa-
min-treated rat
a) | significantly different from normal group
b) : significantly different from control group
* : P€0.05

Table VI. Effect of méthanol extract of Ikhwangsan on the activity of serum GPT in galactosa-
mine-treated rat.

Group Karmen unit/of of serum
Normal 155 + 187

Control 1717 + 225 % % *3)

Sample A 165 + 162

Sample B 410 + 401 * * %b) % % %a)

Normal group were administered 1% CMC solution(200mg3/kg, p.o) for 15days, and injected 0.9%
NaCl(400mg/kg, ip) for the last 2days, and killed after the last dose of 09% NaCl

Control group were administered 1% CMC solution(200mg/kg, p.o) for 15days, and injected galacto-
samine(400mg/kg, ip) for 2days, and killed after the last dose of galactosamine,

Sample group A were adminstered the methanol extract of Ikhwangsan(200mg/kg, p.o) for 15days,
and injected 09% NaCi(400mg/kg, ip) for the last 2days, and killed after the last dose of NaCl.

Sample group B were adminstered the methanol extract of Ikhwangsan(200mg/kg, p.o) for 15days,
and injected galactosamine(400mg/kg, i.p) for the last 2days, and killed after the last dose of galactosa-
mine.

The assery procedure was described in the experimental methods.

Values are mean + SE. for 5 animals

a) : significantly different from normal group

b) : significantly different from control group

* % % | P{0.001
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Fig. 6. Effect of methano! extract of lkhwangsan on the activity of serum GPT in galactosamine-
treated rat.
a) . significantly different from normal group
b) : significantly different from control group
* % %  P<0.001

Table VI Effect of the methanol extract of Ikhwangsan on the activity of y-GTP in galactosamine-

treated rat.
Group p-nitroaniline nmole/ml
Normal 5110 + 168
Control 10950 + 223 * % *3a)
Sample A 5167 + 247
Sample B 7502 + 609 * % kb) % %a)

Normal group were administered 1% CMC solution(200mg/kg, p.o) for 15days, and injected 0.9%
NaC1(400mg/kg, ip) for the last 2days, and killed after the last dose of 09% NaCL '

Control group were administered 1% CMC solution(200mg/kg, p.o) for 15days, and injected galacto-
samine(400mg/kg, ip) for 2days, and killed after the jast dose of galactosamine.

Sample group A were adminstered the methanol extract of Ikhwangsan(200mg/kg, p.o) for 15days,
and injected 09% NaCl(400mg/kg, ip) for the last 2days, and killed after the last dose of NaCl

Sample group B were adminstered the methanol extract of Ikhwangsan(200mg/kg, p.o) for 15days,
and injected galactosamine(400mg/kg, i.p) for the last 2days, and killed after the last dose of galactosa-
mine.

The assery procedure was described in the experimental methods.

Values are mean + SE. for 5 animals

a) : significantly different from normal group

b) ; significantly different from contro! group

* % I P(0.01 * x % : P(.001
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Fig. 7. Effect of the methanol extract of Ikhwangsan on the activity of y - GTP in galactosamine-
treated rat.

a) : significantly different from normal group
b) : significantly different from control group
* % : P(0.01 * * % P{0.001

Table VI. Effect of the methanol extract of Ikhwangsan on the activity of ALP in galactosamine-

treated rat.
Group  King-Amstrong unit/d¢ of serum
Normal 29.75 + 766
Control 5444 + 279 *a)
Sample A 3365 + 288
Sample B - 4119 + 224 % %b)

Normal group were administered 1% CMC solution(200mg/kg, p.o) for 15days, and injected 09%
NaCl(400mg/kg, ip) for the last 2days, and killed after the last dose of 0.9% NaCl

Control group were administered 1% CMC solution(200mg/kg, p.o) for 15days, and injected galacto-
samine(400mg/kg, ip) for 2days, and killed after the last dose of galactosamine.

Sample group A were adminstered the methanol extract of Ikhwangsan(200mg/kg, p.o) for 15days,
and injected 09% NaCl(400mg/kg, ip) for the last 2days, and killed after the last dose of NaCL

Sample group B were adminstered the methanol extract of Ikhwangsan(200mg/kg, p.o) for 15days,
and injected galactosamine(400mg/kg, ip) for the last 2days, and killed after the last dose of galactosa-
mine.

The assery procedure was described in the experimental methods.

Values are mean + SE. for 5 animals

a) i significantly different from normal group

b)  significantly different from control group

* : P<0.05 * % . P<0.01
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Fig. 8. Effect of the methanol extract of Ikhwangsan on the activity of ALP in galactosamine-treated'

rat.

a) : significantly different from normal group
b) : significantly different from control group
* : P0.05 % % P<001

Table IX. Effect of the methanol extract of

mine-treated ‘rat.

Ikhwangsan on the ratio of albumin/globulin in galactosa-

protein content(mgmf of serum)

Group total albumin globulin a/g ratio
Normal 584+ 0.63 338+ 058 262+ 020 128+ 0.15
Control 509+ 0.79 203+018  350+024 * *a) 070+ 0.14 *a)
Sample A 526+ 0.19 307+ 048  249+021 141+ 057
Sample B 5244052 2784014  246+029 *b) . 115+ 010 *b)

Normal group were administered 1% CMC solution(200mg/kg, p.o) for 15days, and injected 0.9%
NaCl(400mg/kg, ip) for the last 2days, and killed after the last dose of 0.9% NaCl

Control group were administered 1% CMC solution(200mg/kg, p.o) for 15days, and injected galacto-
samine(400mg/kg, ip) for 2days, and killed after the last dose of galactosamine.

Sample group A were adminstered the methanol extract of Ikhwangsan(200mg/kg, p.o) for 15days,
and injected 0.9% NaCl(400mg/kg, ip) for the last 2days, and killed after the last dose of NaCl

Sample group B were adminstered the methanol extract of Ikhwangsan(200mg/kg, p.o) for 15days,
and injected galactosamine(400mg/kg, ip) for the last 2days, and killed after the last dose of galactosa-

mine.

The assery procedure was described in the experimental methods.
Values are mean + SE. for 5 animals
a) ; significantly different from normal group
b) : significantly different from control group
* 1 P{0.05 * % ! P{0.01
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Fig. 9. Effect of the methanol extract of Ikhwangsan on the ratio of albumin/glebulin in galactosa-

mine-treated rat.

a) : significantly different from normal group
b) : significantly different from control group

* P05 * % 1 P(0.01
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