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ABSTRACT

An experimental research of the effect of Gamichunggantang

Sang Hun Hong., O.M.D., Jang Hun Lee. O.M.D., Ph. D. Hong Jung Woo, O.M.D.,
Ph. D. and Byung Woon Kim, O.M.D., Ph. D. Dept. of Oriental Internal Medicine,

college of Oriental Medicine, Kyung Hee University

This study was performed to evaluate the effect of the Gamichunggantang on
recovering from liver injury induced by d-galactosamine and a-qaphthylisothiocyanate.
and following results were obtained.

1. The increases of the serum GOT, GPT activities in mice induced by d-galactosamine
and e-naphthylisothiocyanate were inhibited significantly by the administration of
the Gamichunggantang.

2. The increases of the total cholesterol, triglyceride and blood urea nitrogen levels in
mice induced by d-galactosamine and ¢-naphthylisothiocyanate were significantly in-
hibited by the administration of the Gamichunggantang.

3. The increase of the ALP activity in mice following liver injury induced by d-galacto-
samine and e¢-naphthylisothiocyanate were inhibited to an extend, but it was not sig-

nificant.
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4. 1t is considered that the efficacy of the Gamichunggantang on liver cell injury

depends on its concentration rate.
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# 8 (Artemisiae capillaris Herba) 20.00g
B % (Puerariae Radix) 12.00g
B H (Aurantii Nobilis Pericarpium) 12.00g
REH  (Hoelen) 6.00g
¥ b (Atractlodis Rhizoma) 6.00g
B # (Magnoliae Cortex) 6.00g
84 (Alpiniae Katsumadai Fructus) 6.00g
#H(1) (Zingiberis Rhizoma) 6.00g
# % (Glycyrrhizae Radix) 6.00g

' Total amount : 80.00g

2) &ty

8% 16-20g RS ICRA 42 ()3 BH
dQon, fkzE HERAARIKY BRE
He @EESADn. B 1od pestah B
& HHEYIS WRE oEol 2EH M NEEA 7
%ol ST, KR Pekkol Sl IR 24+2C
o) A TR T

2.8 &

1) el s

eRiERF S 1088 4rE 800g€ 5000ml
round flaskell ¥ 3000mle] #HAE fmst
o HERRE MAES D 28FMHA 20 Mzt S
% BT RS ratory evaporator® RS
M 1% 40T BBERISAA TRERAA 2
Z+ ¥R A 160.4g(MKEE 20.1%)S 29
o] EEol LES 3T RES Mitkste] ERAS}
At

2) D-Galactosamine ¥ FEE" 9 #
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3 {EH

A7 18E 6vlgl2 3l d-galactosamine
400mg/Kgg 479 MR &uat 2455
ol etherZ 7P MiEET % LRSI
W 1000mg/kg® 500mg/kgg d-
galactosaminet% 8 3047Aj=} SEER %ol Z+z}
Woigsstd e BEREEHE  silymarin
50mg/kge WO BRI, K
mE Mm-S Hilol WES % 4.000rpmolA
105/ s®LoaEste] mise SastAth o] m
#He HAste miFKs ¢ nissREEES
ST HER N ERAWKS ORI
=3

3) ANIT 3% FFREE" 2o & {EH

A# 13E 6ve]l& 3t a-naphthylisothi-
ocyanate(ANIT) 150mg/Kgel SIZ=& oilv
oilel] iﬁﬁ?%}‘ﬂ AF el ﬁﬁﬁ%ﬂ egael L 24K
#%ol ether 7P¥A| Fig® % LBHRMSICH
% 1000mg/kg® 500mg/kgd ANITHER
305817} sBR ol 27 MBORmsgom B
HHEEM 2 silymarin 50mg/kgS FEOKHE
slod HhpRERslA T, HMP mApES HiRolA
MBS % 4,000rpmolA 10571 @UsEEste
miEFS H#EstAct. o] miFe FAsIE miER
4 2 MmEBRREHES AEIND BRI A
FRAHEKE SR

4) MiF o BERIGEHEE RIE

(1) m# # Transaminase(GOT & GPT) i&
PERE RIE

mi# transaminase

EEe WES
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Reitmann-Frankel§“’ol i#3loy GOT &
GPT iR HE(PIAFTAEANE A3
o flEStA
(2) 1L H# alkaline phosphatase /&R RIE
% # alkaline phosphatase(ALP) i&it:
Bt Kind-King™el Bfitfikel #sto
ALP-S kitit# (o4 FF 2 8AH S RS
RsESIATE.

5) MuiEm s 7Hh
(1) Mm% % Total cholesterol && HiE

Van Handel %*’9] Bgftkol #3te] Total
cholesterol BIEMA kit Ze(o}rhA) k34 3] A})
& sk RiEstRch
(2) M & Triglyceride && #IE

miE & triglyceride &89 #MIEL C.
ALLain %*%9) Bgittaikol wat hikisth
FEHRAM Cleantech TG-S kit(o}ita) ¢34
3] AL, B S At RiEskah
(3) % % Blood Urea Nitrogen & HRiE

fi#E & Blood Urea Nitrogen(BUN) €&
o] #MFES urease-indophenoly*dl i#ks}o]
BUN HIER kitatgE (oA 2 3| Ah) & A
shod Mg SR .

m# &

1. D-galactosamine ¥ AFREFE | 23+ ]
BR
1) % # Transaminase 7EMEE] vz
BR
MH )X d-galactosamine FEREBEEES] miE

1 GOTi&EMS 40.0+3.15 Karmen unitel] ®]
8l d-galactosamine KB HFE-S 180.8+%
7.34 Karmen unit2 352.0%9 #ME 24
P<0.0019) AES GOTEMRSY #EmME 2Hdh
R EAE 1000mg/kg #HiRE A= 86.0£6.
60 Karmen unit2 p<0.0018 F&E GOTE
t _EAMIEGRE JEHAY & 500mg/kg
B 142.8+12.6 Karmen unitZ p<0.05¢]
HEY GOTEME LAMEMRE JYehidd.
i a2 silymarin 50mg/kg k@Bl
A& 81.2+9.41 Karmen unit2 p{0.001] &
B ERIHIRCR7T RESRHTable ).

T3 miF  GPTEMS d-galactosamine
ERE EEES 15.8+1.30 Karmen unitol
H)&led d-galactosamine EiE #HEEES 32.5+
1.98 Karmen unit® 105.7%< #ME 24
P{0.0019] F#&FS GPT&EMY LAMRE B
;. K 1000mg/kg HRERS 25.74+1.35
Karmen unitZ #HEEE] ¥]3td pc0:059 &
B GPTHElE LAMHRR T BEFAUT. W
% {KHE . 500mg/kg wEES 28.3+1.07
Karmen unit2 ¥ vlste EA-S #05FI5}
T RV BEEY FEEE BEFA F}d
P2 silymarin 50mg/kg #&5LEE0l
A 24.841.52 Karmen unit® p<0.059] &
B R 7Y BES AH(Table ).

Table 1. Effect of Gamichunggan-Tang
on GOT Activities on d-galacto-
samine-Induced Experimental

Liver injury in Mice
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Groups  Dose No.of  GOT activities Inhibition
(mg/kg.p.o.) animals (Karmen unit) (%)
a)
Normal - 6 40.0£3.15 -
hieifig
180.8+7.34 - -

Control - 6
*

Sample 500 6 142.8+12.6 21.0

E12)

Sample 1000 6 86.0+6.60 52.4

%

Silymarin 50 6 81.2+9.41 55.1

a) : Mean+Standard error
# | Statistically significant compared
with normal data(###:p<0.001)
* Statistically significant compared
~  with control data(*:p<0.05 and ***:
p<0.001)
Sample Extract of Gamichunggan-

Tang treated group

Tablell. Effect of Gamichunggan-Tang
on GPT Activities on d-galacto-
samine~-Induced Experimental

Liver injury in Mice

Groups Dose ~ No.of  GPTactivities Inhibition
(mg/kg.p.o.) animals  (Karmen unit) (%)
a)
Normal - 6 15.8+1.30 -

160.

a4

Control - 6 32.5%1.98 -

Sample 500 6 2831107 129

*

Sample 1000 ] 28713 209

*

Silymarin 50 6 248+152 236

a) : Mean*Standard error

# . Statistically significant compared
with normal data(###:p{0.001)

* . Statistically significant compared

with control data(*:p<0.05)

Sample Extract of Gamichunggan-

Tang treated group

2) % # Alkaline phosphatase(ALP) &t

ol vl A= R

AFA o)A d-galactosamine FERRERES MmiE
B ALPiEMS 16.8+1.01 King-Armstrong
unitel] ¥]5td d-galactosamine EE HEAS
35.3+2.47 King-Armatrong unit® 110.1%
o] e 2o P0.0019) FES ALPiEHE
BnE Bid. K BHE 1000mg/kg L &
RE 500mg/kg RN BkikRE ALPE
HEA e dohE RS FA Xy, Btk
B silymarin 50mg/kg BERA M=
28.0+1.92 King-Armstrong unit2 p<0.052]
HES ALPLAMGIRR7T e AHTable
m).
3) % H Total cholesterol &&ol #3 %R
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A#ol| d-galactosamine EESHH MiF &+
total cholesterol® &&ol BRESHA sy
d-galactosamine JEREE EHEES 120.2+7.
14mg/dlel HI3le 274.8+8.26mg/dl2 128.
6%9) #EME 2o P(0.0019 FES LRSS &
Hon K 500mg/kg ¥ 1000mg/kg iRHEE
oAlM 2 222.7+3.99mg/d1#H207.7+11.
3mg/dlZ p<0.0018) FEMCl e MmF +
Total Cholesterol &S #iflAIZ T Bttt
BEH) silymarin 50mg/kg H#E A= 169.
5+5.75mg/dl2 p(0.001¢] HEF IR}
B2 A H(TablelV).

4) M & Triglyceride &&Eell #3 %R
AF e d-galactosamine EESIE MmiF $2
triglyceride &&S BRESA #Bmde d-
galactosamine JFFEE EFHS 114.3%9.
50mg/dl°l B3t 217.8+10.7mg/d12 99.6%
o] #{NE Ro3-P<0.001¢] AES LA S BRI

o} # 500mg/kg 2L 1000mg/kg #FELEEA .

Ztz} 161.0+8.62mg/d1® 139.8+12.9mg/dl
2 p0.019) FHEMl Jdv mF + trigl
yceride &9 LRSS MENZAT. BittEd
¥ silymarin 50mg/kg #&#EEAX = 98.3£7.
18mg/d1& '

Tablell. Effect of Gamichunggan-Tang on
Serum Alkaline phosphatase(ALP)
Activities on d-galactosamine-In-
duced Experimental Liver Injury

in Mice

Groups Dose  No.of ALP Inhibition

{mg/kg.p.0.) animals (King-Armstrong unit) (%)

a)
Normal - 6 16.8+1.01 -
#t
Control < - 6 35.3+£2.47 -
Sample 500 6 37.31£2.09 5.7
Sample. 1000 6 34.2+3.16 8.3

*

Silymarin 50 6 280192 249

a) : MeanzStandard error

#  Statistically significant compared
with normal data(###:b(O.’OOl)

* Statistically significant compared

“ with control data(*:p<0.05)

Sample : Extract of Gamichunggan-Tang

treated group

Tablelv. Effect of Gamichunggan-Tang
on Serum Total cholesterol lev-
els on d-galactosamine-Induc-

ed Experimental Liver injury

in Mice
Groups Dose No.of Total cholesterol levels Inhibition
(mg/kg.p.c.) animals (mg/dl) (%)
a)
Normal - 6 120.2+7.14 -
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it

Control - 6 974.8+8.26

4%

Sample 500 6 222.7£399 190

s

Sample 1000 6 2077113 244

L 22

Silymarin 50 ] 169.5£5.75 383

a) . Mean*Standard error

# . Statistically significant compared
with normal data(###:p<0.001)
Statistically significant compared
with control data

(***: p<0.001)

Sample @ Extract of Gamichunggan-Tang

treated group

TableV. Effect of Gamichunggan-Tang
on Serum Tfiglyceride levels
on d-galactosamine-Induced
Experimental Liver Injury in

Mice

Groups Dose  No.of  Triglyceride levels Inhibition

(mg/kg.p.0.) animals (mg/dl) (%)

a)
Normal - 6 114.3£9.50 -
b
Control - 6 217.8+10.7 -

%

Sample 500 6 161.0+862 2.1

162

Sample 1000 6 139.8+129 358

L2323

Silymarin 50 6 98.3£7.18 549

a) | MeanzxStandard error
# | Statistically significant compared
with normal data(###:p<0.001)

* Statistically significant compared
with control data(**: p<0.01 and ***:
p<0.001)
Sample Extract of Gamichunggan-
Tang treated group

p<0.0019] HEZ MHKR/T BEAJAD

(TableV).

5) i Blood Urea Nitrogen &8l tA&

R

B#H ol d-galactosamine EESIE MiF #
Blood Urea Nitrogen® &&e°| 8&8&EsHA #m
310 d-galactosamine JEEEE ERES 19.5+
0.84mg/dlel Hl8ld 36.7+2.59mg/dl2 88.
2%9] #BinE 2ol P0.0019 A& LRSS B
Row K 1000mg/kg HEEANM = 25.01.
41mg/d12 p(0.018} AEHe] A= BUNLS
o AT M EAE 500me/kg BB
dlA & sl RS Holu A&l #xs
2l efskeom MRMEMEEESY) silymarin 50mg/
kg #HELE A 20.3+3.45mg/dIZ p<0.01¢]
HEI MFEES 29 FAH(TableVl).

2. a-Naphthylisothiocyanate(ANIT) #53%
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FFEEE O 213 HHRCR

1) i 9 Transaminase (& vl 3l MR

AFH ANIT KEES3E mFE +9
transaminase i&fEo] BEESHA EhNEH
ANIT FFRE EHB miF + GOTiEES 48,
7+2.78 Karmen unitel B8] 82.8+3.21
Karmen unitZ 70.0%9 #ig 2o PO0.
0018 A& GOTEMES] BE BRI &M
500mg/kg % 1000mg/kg &N A 60.212.
949} 54.3+7.42 Kalmen unit® ztz} p(0.
019] FE3 GOTLAHIHRE BEE + A
Aot BBHELEES) silymarin 50mg/kg &8
BolME 48.0+1.94 Karmen unit2 p{0.
0019 HEE LBMHKRE REFJD
(TableVl).

E@, Mm% GPTIEES ANIT JHEE E¥
9] 15.3+0.87 Karmen unito]l H]&H
ANIT & 2B 31.044.01 Karmen
unit2 102.6% 9 #ME 2o PX0.019 FESD
GPTiEHY LAMAE 2. & 1000mg/
kg RS 20.6+1.89 Karmen unit2 R
#oll ®|3te] p<0.059) HES M + GPTiEME

TableVl. Effect of Gamichunggan—Tang
on Serum Blood Urea Nitrogen
(BUN) levels on d-galactosam-
ine-Induced Experimental Liv-

er injury in Mice

No.of  Serum BUN levels Inhibition

{mg/dl) (%)

Groups  Dose

(mg/kg.p.o) animals

Normal

Control

Sample

Sample

Silymarin

a)
- 6 19.5£0.84 -
it
- 6 36.7£2.59 -
500 6 37.8+4.23 -3.0
1000 6 25:0+1.41 31.9
50 6 - 20.3+3.45 441

a) : Mean*Standard error

# . Statistically significant compared

with normal data (###:p<0.001)

Statistically significant compared

with control data(**: p{0.01)

Sample :

TableVI.

Extract of Gamichunggan-Tang

treated group

Effect of Gamichunggan-Tang
on GOT Activities on @¢-Na-
phthylisothiocyanate-Induced
Experimental Liver injury in
Mice

Groups

(mg/kg.p.0.) animals

Dose  No. of

GOT activities Inhibition

(Karmen unit) (%)

Normal

Control

a)

- 6 48.7+2.78 -
#it

82.8+3.21 -

- 6

*x
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Sample 500 6 60.2£2.94 2713

"

Sample 1000 6 5431742 7MY

”"s

Silymarin 50 6 48.0+194 420

a) : MeantStandard error

# . Statistically significant compared
with normal data(###:p(0.001)
Statistically significant compared
with control data

(*:p€0.05 and ***: p<0.001)

Sample : Extract of Gamichunggan-Tang

treated group

TableVl. Effect of Gamichunggan-Tang
on GPT Activities on @a-
Naphthylisothiocyanate-
Induced. Experimental Liver

injury in Mice

Groups Dose No.of  GPT activities Inhibition
(mg/kg.p.o.) animals  (Karmen unit) (%)
a)
Normal - 6 15.31£0.87 -
#i
Control - 6 31.0%4.01 -

Sample 500 6 20.7+259 312

*

Sample 1000 6 206+189 335

164

4%

Silymarin 50 6 175133 435

a) : Mean*Standard error

# . Statistically significant compared
with normal data(###:p<0.001)
Statistically significant compared
with control data(*:p<0.05 and ** :
p<0.01)

Sample : Extract of Gamichunggan-Tang

treated group

ERIHERT ARHAAJT. Rl ERREE
500mg/kg HEHHS 28.3£1.07 Kalmen
unit2 ¥R vdteq LR st Gl
BE=Y FEEE REHA A0, Bk
# silymarin 50mg/kg RN E 17,5+ 1.
33 Karmen unit® p<0.019] FEF #HRCR
7} B =) At (TableV) ..

2) % #F Alkaline phosphatase(ALP) &%

Eol vl R

AF oA ANIT FEEEER S miF + ALPiEHE
£ 15.7+1.39 King-Armstrong unitel} v 3l
ANIT KB HEHS 5851+0.66 King-
Armstrong unit2 272.6%9 ®BME B P
€0.0019) F&3 ALPEHES] BME 23k &
# BEE 1000mg/kg 2 {EHE 500mg/kg #%
B A R EE ALPESEAE Ao ¥

£ FA EZdAd. BHHEEWE silyma-
rin 50mg/kg #HFAME 23.3+0.73 King-
Armstrong unit® p{0.0012} &35 ALP+H
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HIMIRER 7HRE = A (TableX) .

3) 1% & Total cholesterol &&E #& Bk

AFo ANIT EESE MmF H total
cholesterol®] &i&ol HAESIA Bste
ANIT 3EEE EHEBS 86.714.07mg/dld ]
3l 193.8+5.92mg/d1E 123.5% EBME B
o P¢0.0019) HEF LEHES 2Yon B
1000mg/kg #HBEAIA 155.0+2.97mg/d1Z
p<0.0019] HEFHOl U= MmiE F Total
cholesterol L#-& #AI AT W) K&
FHp e WO 2 S T2 X34, B
&S silymarin 50mg/kg f&EBM =
118.0+5.19mg/dl& p<0.0019 FES #fIRC
£7} 1= JH(Table X).

4) Mm% % Triglyceride &l H3 R

AA ANIT EESFE miE 9
triglyceride &®&-S BEESIA Bty ANIT
JERE EEBS 82.0+293mg/dlel ¥H]3l
187.7+4.28mg/d1& 128.9%9] #ME A9 P
€0.0019 AES LAS 2F o KM 500mg/
kg ¥ 1000mg/kg &gl zbzk 172.3+2.
81mg/dl3} 154.0+10.9mg/dI2 p<0.059] FE
o] e MiF F triglyceride 389 FAS
EIA AT, PRMEEEY) silymarin 50mg/
kg REBANAME 110.2+7.10mg/dIZ  p<0.
0019 HEZ HMHRER7T BEH A (TableX
1),

5) fu® Blood Urea Nitrogen &89 tlxle
MR

AF o] ANIT EESIH Mm% $ Blood Urea
Nitrogen® &&ol #8#EslA ®hpst ANIT 3
E IEEES 26.5+1.76mg/dlol |3t 43.
7+1.02mg/dI2 64.9%< #mME 2o PO.
001¢] AEY LHS 2on K 1000mg/
kg #EEAME 35.7+1.24mg/dIZ p<0.01¢]
AEMol = BUNLERS MHIA 2T & &
H& 500mg/kg R ENA = O E HES T
A Zalgk. BEREEY silymarin 50mg/
kg f&é‘%ﬁcﬂm—‘e 32.7+£1.19mg/d1Z& p(0.
0019 AEY MFEES 2o A (TableX
).

TéblelX. Effect of Gamichunggan-Tang
on Serum Alkaline phospha-
tase(ALP) Activities on ¢-Na-
phthylisothiocyanate-Induced
Experimental Liver injury in

Mice

Groups Dose - No. of ALP Inhibition

" (mg/kg.p.0.) animals (King-Armstrong unit) (%)

a)
Normal - 6 15.7+1.39 -
#it
Control - 6 58.5+0.66 -
Sample 500 6 60.2+1.88 -2.9
Sample 1000 6 57.0+0.94 2.6

EE1]

Silymarin 50 6 23.310.73 60.2
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a) . MeantStandard error

#

Statistically significant compared
with normal data(###:p<0.001)
Statistically significant compared

with control data(***. p<0.001)

Sample : Extract of Gamichunggan-Tang

treated group

TableX. Effect of Gamichunggan-Tang

on Serum Total cholesterol lev-
els on ¢-Naphthylisothiocyana-
te-Induced Experimental Liver

injury in Mice

Sample : Extract of Gamichunggan-Tang

treated group

TableX I. Effect of Gamichunggan-Tang
on Serum Triglyceride levels
on a-Naphthylisothiocyanate-
Induced Experimental Liver

injury in Mice

Groups  Dose  No.of Total cholesterol levels Inhibition
(mg/kg.p.o.) animals  (mg/dl) (%)
a)
Normal -. 6 86.714.07 -
b8
Control - 6 193.8+5.92 -
Sample 500 6 182.2+4.47 6.0
Sample 1000 6 155.0+2.97 20.0

X%

Silymarin 50 ] 118.0+£519 391

a) . MeantStandard error

#

166

Statistically significant compared
with normal data(###:p<0.001)
Statistically significant compared

with control data(***: p<0.001)

Groups Dose No.of Triglyceride levels  Inhibition

(mg/kg.p.o.) animals (mg/d) (%)
a)

Normal - 6 82.0+2.93 -
it

Control - 6 187.7+4.28 -

Sample 500 6 172.3+2.81 8.2
Sample 1000 6 ©154.0£109 1840

LE2]

Silymarin 50 6 110.21£7.10 413

a) : Mean+Standard error

# . Statistically significant compared
with normal data(###:p<0.001)
Statistically significant compared
with control data(*: p(0.05 and ***:
'p€0.001)

Sarﬁple : Extract of Gamichunggan-Tang

treated group

Table X1 . Effect of Gamichunggan-Tang
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on Serum Blood Urea
Nitrogen(BUN) Levels on a-
Naphthylisothiocyanate-In-
duced Experimental Liver in-

jury in Mice

Groups  Dose No.of  Serum BUN levels Inhibition
(mg/kg.p.o) animals (mg/d}) (%)
a)
Normal - 6 26.5+1.76 ~
it
Control - 6 43.7£1.02 -
Sample 500 6 46.3£156  -59

**

Sample 1000 6 3b.7£124 183

X

Silymarin 50 6 27+£119 5.2

a) : Mean*Standard error

# . Statistically significant compared
with normal data(###:p<0.001)
Statistically significant compared
with control data(**: p<0.01 and ***:
p<0.001)

Sample @ Extract of Gamichunggan-Tang

treated group

V. Z =

PR phito} glm-& Fsta, AfRRN K - fE
B BOE RS e F S AR
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