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ABSTRACT

The effects of Samduhaejungtang-gamibang on liver

injury of rats induced by CCls and d-Galactosamine

Jae Chun Kang - Sang Min Lee, Dept. of Oriental Medicin
Graduate School Sangji University’

In order to investigate the protective effect of Samduhaejungtang—gamibang on the
liver injury of rats induced by CCly and d-—galactosamine, the serum transaminase(GOT
& GPT) alkaline phosphatase(ALP), lactic dehydrogenase(LDH) for enzyme activities
and triglyceride, total bilirubin amounts for serum component were measured. All
animals were divided into 4 groups, those were normal group{untreated), control
group(treated with vehicle 0.9% Saline solution), sample 1 group(1500mg/ke administ -
rated), sample 0 group{(3000mg/kg administrated).

The results were as follows:

1. The inhibitory effects of the serum GOT activities in rats induced by CCls were
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noted in sample I group(p<0.01). In serum GPT activities, sample I group(p<0.05)
only showed the inhibitory effects.

2. The inhibitory effects of the serum ALP activities in rats induced by CCls were
noted in sample II group(p<0.01)

3. The inhibitory effects of the serum LPH activities in rats induced by CCly were
noted in sample I group, but it is not recognized statistically.

4. The increases effects of the serum triglyceride content level in rats induced by
CCls were inhibited in both sample I group(p<0.05) and sample I group(p<0.01)

5. The increases effects of the serum total bilirubin content level in rats induced by
CCls were inhibited in sample Ogroup(p<0.05)

6. The inhibitory effects of the serum GOT, GPT activities in rats induced by
d—galactosamine were noted in sample Igroup(p<0.001), but sample 1 group was not
recognized.

7. The signiticantly inhibitory effects of in the serum LDH activities in rats induced
by d—galactosamine were noted in both sample 1 group(p<0.05) and sample 1
group (p<0.001)

8. The increases of the serum ALP content level in rats induced by d—galactosamine
were inhibited in sample I group(p<0.05)

9. The increases of the serum total bilirubin content level in rats induced

d—galactosamine were inhibited in sample IIgroup(p<0.05)

According to the above results, it is considered that Samduhaejungtang—gamibang has
protective effect against liver injury in rats induced by CCls and d—galactosamine. So it
is required to study about the actions of mutual relation of medicines and
patho—mechanism by experiment.
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o] figakol Wl ¥ou 53] BY Kk Hioly
2 REEE ALY % 10%e) o2 Row ¢
A2z Pept 1995\ HatEESP o)A skt
B #E RS BE 300 XZubelA 40t
Fuiiz) e BHE EHIFRESEZ Q8 o
ko] 99 AlrY & o o, <
o109k FRET 18 BHEE D FEse] &
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= HIRAR EAME ARl FES o
X BT Q% B HAEE B 4
BRILES HEZ AHE ZM5E Ro2 BHEE R
jjOIE]-H'g'l()’ll‘lZ)_

BET A BROOE FHEEY i3 @y
AF2E IRHSK T, BiEwREY, Kt
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e Hsd o ok 283 CommEge o
8 R WREZE K70 CCli % d-gala-
ctosamine2® FHH HFHY IEEA sty
transaminase (GOT & GPT), ALP, LDHS} #&
B # EMEE 9 triglyceride, total bilirubin®@ 2

& miF me EeEmd S Folo BRE
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B WEepfi ARIERS MEESR FEE [
#ell B & HRE 7IUT F UL RO BH
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o] FrigmlA GOT & GPT, ALP, LDHY} #&
Be3 EMIE 9 triglyceride, total bilirubindt 7
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(Table 1).
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Table 1. The amount and composition of Samduhaejung -
tang—gamibang Extract

EEY 4 A&
BR Puerariae Radix 8.0
Bk Atractylodis Rhizoma 6.0
53 Aurantii nobilis Pericarpium 4.0
R Hoelen 4.0
KR Chaenomelis Fructus 4.0
£ Pinelliae Rhzoma 40
i Massa Medicata Fermentata 2.8
BE Alismatis Rhizoma 2.0
tE Zingiberis Rhizoma 1.2
Y Sojae Semen{Black) 8.0
HE Phaseoli Semen 8.0

#hg  Phaseali Semen Rubra 8.0
£ Sojae Semen (Blue) 8.0
) Sojae Semen(Yellow) 8.0
Eit Puerariae Flos 80
HR Cyrtomii Rhizoma 40
e Zingiberis Rhizoma 4,0
HE Glycyrrhizae Radix 4.0
EC3oy 96.0

2. A&

1) CCly %% FFiEfEol Hst %8

#H 1RE 6vlE28 B# 1500mg/kg &
EFEAT Sample 1) ¥ 3000mg/kg HEERE(LL
F Sample )& &% 18 18 SHRE KORE
1 R 304 10% CCl
1.0mli/100g (Olive cilZ #E)S BOkEs} ),
CCls #28 24msRtk ] LfEERmale] Hi®olA 60
o HEst 3,000rpmoll A 152/ &4 st
o mFS HEET % OFERS U nEEE &t
EE BESGY. HBkd= AHAHAS &
gisto] Hemlgzel o

2) d-Galactosamine 3% AFiEgEol %5t

fe 2

A 1S 6vlel2 sk Bk 1500mg/kg
BT 3000mg/kg REHES £4 1H 108 5H
fl RORHst T RAYRE 3007 d—galacto
s-amine 250mg/kge kN HEEstT)
d~gala - ctosamine #E # 248 FU4 R
711 ether2 7PEA MBEAIZ oF-8 OfgK M3
HiEA 604 BESI 3,000rpmoiA 154
B OEOoESY mES SEskd o] mEe
FiAste] MMy ¥ miEEE EEE aEs
o HEMME LHAWKE RORmsy
.

3 MF+ BRELE AE
(1) m#+ Transaminase(GOT & GPT) i&
M WE

Mm% transaminase i&#:2] BES Reitman &
Frankel#:25) off #3lod GOT, GPT MEM Aok
(oPrtAFF A3 ), )8 (St BIESHAT
£, GOT & GPT 714E Imi¥ AEgo] Yx
37T T80l 550 s % KEAE 106
mRe miE 0.2m4E AT 8 & 37T
T84 GOTS 3% 604, GPTY #A$ 30
A RIBAZ o 24A19F 2 4—dinitroph -
enylhydrazine® 1.0ml % 7}&t1

EEdA 2050 KES oS 0.4N-NaOH A
4 10mlE Yol RKIES FAAHAY WeEA 30
kel 505nmolX] KHKE BHoR dlo] ZiE
W, BE R BB WEEE fiEste EiEg
o BEROZFE EEFES IEMEA (Karmen
unit) 2 HESI] @ESSI.

(2) MmiF+ Alkaline Phosphatase(ALP) i5#
B RE
M+ ALP WEHEE Kind—KingE™?e] i
o] e #3te] ALP-S kitAleF(oabA|ek 43
AL #3)E st WESATE, 71dgey
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2.0mlE Algol FHatm 37TolA 541 Inist
IO 0.05mlE 7HEE TR 37CoAM A Es)
157 M fiEst oy JAAF 2.0mlE 7}3]'_‘11 z
Hod T ogmolA 104 Wk jkiEs og 6
LMol blankE tiZ2 500nmold wEES ﬂ”
ROl RS OISR ST ALP ASKITHE
(K-K unit) & #5038k fieshd)

(3) 1uiF Lactic Dehydrogenaée(LDH) 1%
PERE W

s LDH &Ll miee a7
o] &stod LDH-LQ kitA|2F(otitAjek21 5 A}, &
skl MistAct & 7]&"*"“"“ 1.0mt!
2 A@ o] Hatm 37TAA 540 MiEsk 40
MRS i 0.05mlE 7Fetn & RES #
37ColA A3 100 ki3t o2 3dgke3
ZAH 3.0mlE 7Het] RIEE EIRAIE 604
ojufol] 570nmo)A} blankd WZE dto] RHE
E WEska e o] WOReEYE LDH BRI
PERE (Wroblewski unit) 2 #Eso] WiaEstich

g

4) MFLD AE

(1) Ifake Triglyceride &E2l Wi

ke triglyceride &< Van Handel 544
ol wgihof #hEto] Cleantech TG-S kitAlek(o}
AbAerE A B AL GhE) - FiAISEe] MiEEsich &
W 0.02mig E2AE 3.0mlE 7]“6}01 T BE
F & 37ColA 104M HiES & 605 ANl
blankS tfZF o] 550nmeflA %dux"a— i
3ho} pidkgg e MOEEEEE Bied triglye -
eride & (mg/d)-S HHigHTE

(2) 179 Total Bilirubin &8 MR
[ total bilirubin &#-E Doumas$™ 9

Mg FIME bilirubin (”[J/UU kitAl 4 (AM
301~K, olatAkTA3AL o) & FiAste] il

Ealgich. &, i 0.02migl L}OMEW & 1.0ml
9 HotxzAlY 1.0mlE 7t FA 2 REsH

107 Zme) figsln HHAN 1.0mlE 7}t
of A RBAT 2 284 LUNYl blankE IR E
atof Goonmoﬂki WS MiEshe] FEBmEe) wy
YEREe B9 total bilirubin & & (mg/dl)
£ mu/i-,ol-M k

3. #eatsRHE

A RS Sl °ﬂ slol HEHRES st -
udent,s t—testiEg {liHaQ 0,

. B& #R
1. CCls % FTREI0N 13 R

1) %+ Transaminase(GOT & GPT) &
MR #EF MR

CCly B2 FEe Mk HHA  mid
transaminase 5L °ﬂ ek e BEE B
S R, CCl JRE el mid GOT i
S 660.0+141.0 Karmen unitell ktdhe] Hiant
< 1846.7+98.7 Karmen unitZ 179.8%2
GOT wEEME Yelllol p0.0019] HEH:

+ RS B9 B 3000mg/kg REBIE(LLT
sample II)oAl= 1406.7+81.4 Karmen unit®
23.8%2 GOT iEHHAE veER)o] p<0.019]
HEM s G eSS eH, 1500mg/
kg #EFE(LAT sample 1)olX ¥ 1620.0£87.5
Karmen unit® ¥Ek] vjdte] GOT B
el ERS IMHAE TS BAFHoY
SR HEEE AU (Table 2).

a3 s GPT itk CCl4 FREE FH
el 286.7£24.0 Karmen unitell k3o CCl
i RS 63671646 Karmen unit¥

- 185 -



122.1%2] GPT #E#MEmME 2o p<0.0019 &
EH Qe ERol WEHAT. MK sample o]
A 473.3+24.0 Karmen unit® 25.7%9)
GPT @A E Jehdo] p<0.052 HEH U=
MR eI SRRt sample 1olAE
576.7£53.0 Karmen Unit® ti #GIA7)=
@ae 29y HEMS ZEedA  gu
(Table 3).

Table 2. Effects of Samduhaejungtang~gamibang on Serum GOT
Activities on CCl4~Induced Experimental Liver Injury

in Rat
Dose No. of GOT activities  [nhibition
Groups . .
(mg/kg, p.0) animals {(Karmen Units) (%)
Normal - 6  660.0x41.0" -
Controf - 6 1846.7%98.7°"" -179.8"
Sample 1 1,500 6 1620.0%875 12.3°
Sample T 3,000 6 1406.7+8147 2347

a) MeantSiandard error
# 5 Statistically significant compared with normal data
(## : p<O0D)
* ; Statistically significant compared with control data
(++ : p<0.01)
b) Inhibition rate
{Normal - Control) + Normal X 100
¢) Inhibition rate
(Control = Sample) + Control X 100

Table 3. Effects of Samduhaejungtang—gamibang on serum
GPT Activities on CCl4~Induced Experimental Liver

Injury in Rat

# ; Statistically significant compared with normal data
(##4# © p<0.001)

* ; Statistically significant compared with control data
(+ - p<0.05)
b) Inhibition rate

(Normal = Control) + Normal % 100

¢} Inhibition rate

(Contral - Sample) + Control X 100

2) M+ Akaline PhosphataselALP) &
o Wt WP

CCly % FrbEss Ao miFd ALP G4k
of mlAle BEKS HRE WS HR CClL Ik
B EE¥e miEh ALP EHS 86.7%6.10
K-A unitell 3ty CCly B HIBHS 1608+
13.4 K-A unitZ 85.5%<] ALP E#:EmE
EhJlo] p<0.018] HEM: U= ALP EHo kR
€ H3o #BE sample 19JX 1283%11.6
K-A unit2 20.2%9 ALP EHELE od 0
#WAZlE A% HYloU AE#S EATHA ¢
gt} sample OollXE 110.0£8.16 K—A unit
E 31.6%9] ALP i&E#EA & veho] p<0.019)
HES ALP HIHIRRE YehIcHTable 4).

Table 4. Effects of Samduhaejungtang~gamibang on Serum
Alakine
Phosphatase (ALP) Activitieson CCls~Induced Exp -
erimental Liver Injury in Rat

Growps Dose N('). of GPT activiti.es Inhibition
(mg/kg, p.o.) animals (Karmen Units) (%)
Normal - 6  286.7£24.0" -
Control - 6 636.7x64.6"" -1221"
Sample 1 1,500 6 576.7%53.0 9.4
Sample II 3,000 6 47331240 25.79

a) Mean*Standard error

Dose No. of  ALP activities Inhibition
Groups ,
(mg/kg, po) animals  (K-A Units) (%)
Normal - 6 86.7%6.10" -
Control - 6 160.8t13.4™  -g55Y
Sample I 1,500 6 12831116 20.2°
Sample I 3,000 6 110.0t8.16" 3167

a) MeantStandard error
# ; Statistically significant compared with normal data
(## : p<OOD)
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# ; Statistically significant compared with control data
= 1 p<0.01)

b} Inhibition rate

~ Control) + Normal * 100

¢} Inhibidon rate

(
)
(Normal
)
(

Control = Sample) + Control x 100

3) mF® Lactic Dehydrogenase(LDH) &
MO Bt MR

CCls W55E Irbsss 33 9—] i LDH 15k
of njA= Fwe HRE WSS R, CClkm
EEREe miFd LDH S 1613.3£236.3
Wroblewski unitefl kHated CCly RiE HIARES
4386.7*+398.1 Wroblewski unit® 171.9%9]
LDH HigmE Jeldlol p<0.0018 HEK S

+ LDH FE#bAE HEAd I3y B
sample DOoflA= 3813.3%367.9 Wroblewski

unit® 13.1%¢ LDH iEtEdE Jehglont
EARCZ fEMS AEHA YU, sample
I oM T 4506.7£313.7 Wroblewski unitZ u}
Bl HoHE S TR XE%tHTable 5).

Table 5. Effects ofSamduhaejungtang—gamibang on Serum

Lactic
Dehydrogenase(LDH)  Activities on  CCly—Induced
Exp - erimental Liver Injury in Rat
Groups Dose Nf). of LDH acti\'/itieé Inhibition
(mg/kg, p.o.) animals (Wroblewski Units) (%)
Normal - 6  16133t236.3° -
Control - 6 4386.7+398.1"" -171.9"
Sample [ 1,500 6 4506.7£313.7 -
Sample I 3,000 6 381333679 1317

a) Mean*Standard error

# ; Statistically significant compared with normal data
(### - p<0.00D)

h) Inhibition rate
(

Normal - Control) + Normal X 100

¢) Inhibition rate
(Control — Sample) + Control X 100

4) M;EFS Triglyceride & &0l #H3F HE

CCly #H1Z F#HY IS 8159 frd
triglyceride &iel tist jggel #&RE Ei“’"

3 CCly JRgzi@ [FEMS triglyceride &
119.0+5.85mg/diol} H3ke) CCly i %,”ﬁﬂ:r:
283.8%+35.2mg/dl2 138.5%9 triglyceride &

e #nE uehdol p<0.0019 HEM S
triglyceride &< EAS JeERiYLh ww

sample [ oA} 179.3+14.6mg/dl2 36.8%2 W
P& YRl p<0.058] FHEMC] triglyceride
RO LAHESET HEERen, sample O
oMET 139.3%5.0lmg/dlE 50.9%% BLE
Ehflo] p<0.018 £33 triglyceride &89
HHHESEE B3k (Table 6).

Table 6. Effects of Samduhaejungtang—~gamibang on Serum
Triglyceride Levels on CCli~Induced Experimental
Liver Injury in Rat

Groups Dose ch)‘ of Triglyceride  Inhibition
(mg/kg, p.o.) animals levels({mg/dl) (%)
Normal - 6  119.0%585" -
Control - 6  2838%352""" -138.5”
Sample I 1,500 6 179.3t146 368"
Sample I 3,000 6 139.3%£501" 509

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)
b} Inhibition rate
Control) + Normal % 100
¢) Inhibition rate
(Control - Sample) + Control X 100

(Normal -
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5 mEck Total Biirubin =20 #sh ¥
R

CCly wEaZ FHD resrs AHY merd
total bilirubin &&Eel ¥ WK ¥YRE HED
R CCl JERE EHES] MmiFd  total
bilirubin &8 1.28+0.07mg/dl] K3k CCly
BB HBRS 26010.38mg/dlg  103.1%9
total bilirubin &ES] ®ME Hebfo] p<0.012]
HES EAEL 2 B sample DolA 1.65
+£0.09mg/dlZ 36.5%2) total bilirubin &ES]
HWAE Jdeldo p<0.052] HEN e EFHHH
HRE BJod, sample 19ME  1.95%
0.17mg/dI2 25.0%< total bilirubin &&ES #
HE e g MilAN7IE A% Be F9)
oy HESE  FEME ZasEA ot
(Table 7).

Table 7. Effects of Samduhaejungtang—gamibang on Total Bil -
irubin Levels on CCli—Induced Experimental Liver

Injury in Rat

Groups Dose. N(.), of Total bilirubin Inhibition
(mg/kg, p.o.) animals levels(mg/dl) (%)
Normal - 6 1282007 -
Control - 6 260+0.38" -103.1"
Sample 1 1500 6 19520.17 2507
Sample T 3,000 6 381?;3”67' 131

a) MeantStandard error
# ; Statistically significant compared with normal data
(## : p<0.01)
+ ; Statistically significant compared with control data
(* : p<0.05)
b) Inhibition rate
(Normal ~ Control) + Normal X 100
¢) Inhibition rate
(Control — Sample) + Control X 100

2. d—Galactosamine %% FFEERS0|

#ot YR

1) m;&F$ Transaminase(GOT & GPT) &
Mol Het HFE

d—galactosamine #¥HZ FHF FREE 43
o] M h transaminase iGH:El PIA = MK
HEE EEI 4%, d-galactosamine JEEE T
wEY miFd GOT #EMHE  600.0+£20.7
Karmen unite] s} d—galactosamine RE
HEHS 1006.7+67.3 Karmen unit® 67.8%
o] GOT wEH#EmE Jehdo] p<0.0018 HES
GOT el EAg BEdY J34, BEK
sample Mo} 973.3%28.6 Karmen unit®
3.3%, sample [9A¥ 993.3%78.3 Karmen
unit® 1.3%2|GOT &M vehd &% 8
OE 9L FA Es5icHTable 8).

Table 8. Effects of Samduhaejungtang-gamibang on Serum GOT
Activities ond-Galactosamine-Induced Experimental Liver

Injury in Rat
Dose No. of  Total bilirubin  Inhibition
Groups .
(mg/ke, po.) animals levels(mg/dl) (%)
Normal - 6 1.28+007" -
Control - 6 260£038" 131"
Sample I 1500 6 1%+0.17 %07
Sample T 3000 6 RI33+H79 1309

a) MeanzStandard error

# Statistically significant compared with normal data
(W - p<O.001)
b) Inhibition rate

{Normal - Control) + Normal X 100

c) Inhibition rate

{Control - Sample) + Control X 100
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wd i GPT kel 3l d—galactos -
amine JEgEE LS fib GPT @5t 253.3%
22.3 Karmen unitell 1t3led d—galactosami~ne
¥HEME2 853.3+30.4 Karmen unitZ
236.9%2] GPT ifitk#meE veRlol p<0.001g
4P s LAMRE BT MK sample [T
ofA 553.3x31.7 Karmen unit®Z 35.2%2]
GPT kA& vreble] p<0.0014] 4 U
= OFAEEE BYoY sample ] oAM=
760.0£67.7 Karmen unit2 #HHel 515}01 o}
A H A7l AEE Bolovt HENE s
A ¢k3kcH(Table 9).

[:u{ll

Table 9. Effects of Samduhaejungtang -gamibang on Serum GPT
Activities ond-Galactosamine-Induced Experimental Liver

Injury in Rat

B d—galactosamine JEgLEE Wi LDH G
& 800.0+£207 Wroblewski unito] 3k
d—galactosamine & B 1186.7128.6

Wroblewski unit® 48.3%2 LDHY EEiemes
Uehdlo} p<0.0019 4t As LAE B
¥iw sample o)A 1033.3£44.3 Wroblewski
unit2 ¥l wisle] 12.9%<) LDH iEH#
& dYellio] p<0.052 fErt Us PR
BEHRNL, sample ToAE 966.7£24.0 Wr -
oblewski unit® i@l hate] 18.5%2 LDH
M A E JERYe] p<0.0019 HEM: A=
AR BiEE ST (Table 10).

Table 10. Effects of Samduhaejungtang-gamibang on Serum Lactic
Dehydrogenase(LDH)
~Induced Experimental Liver Injury in Rat

Activities on  d-Galactosamine

Dose No. of GPT activities  Inhibition Dose No. of  LDH activities Inhibition
Groups . Groups ) o
(mg/kg, p.o) animals (Kamen Units) (%) {mg/kg, po) animals (WroblewskiUnits) (%)
Normal - 6 25332223 - Normal - 6 8000 =20.7a) -
Control - 6 83.3=3048  -2369b) Control - 6 118672868  -48.3b)
Sample | 1,500 6 10%677 109¢) Sample 1 1,500 6 1033.3=44.3+ 128¢)
Sample 1 3,000 6 953,331 75 35.2¢) Sample I 3000 6 966.7£24.0%% 185¢)

a) Mean=Standard etror

# Statistically significant compared with normal data
(# : p<0.00)

* 5 Statistically significant compared with control data
(e p<0.001)

b) Inhibition rate

(Normal - Control) + Normal X 1)
¢) Inhibition rate

(Control - Sample) + Control X 100

2) IF= Lactic Dehydrogenase(LDH) &
Mo WS MR

d- galactosamme Fa MbEs 379 Mgk
LDH el vjals B\Ee &RE HEs #

im

a} Mean=Standard error

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

*+ ; Statistically significant compared with control data

(* : p<0.05 and #*+ @ P<O0D

b) Inhibition rate

(Normal - Control) + Normal > 100
¢) Inhibition rate

{Control - Sample) + Control % 1K)

3) m;&+ Akalne Phosphatase(ALP) ;&
TRl #3h MR

o 7
I SR N

g 3l
i 2l 'f(%ﬂ% R

S99 ke
I:i‘lj%,

d—galactosamine
ALP &gl %3
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d—galactosamine JEME [EFEHS] miFH ALP
B i 7424870 K-A unitl Heahol
d—galactosamine fR#E HMEHFS 150.8+15.8
K-A unit® 103.2%4 ALP &k #BmE veh)
o] p<0.018] HES EAES BTk WK sample
OolA 100.8£7.68 K—A unitZ kel i3}
of 33, 2%3] ALP &M E JeRdo] p<0.059)
HE Qe ETHIHERE 29k sample |
OﬂH"t‘ 125.829.95 K~A unitZ ¥iahe] tat
o 16.6%2 HEM JE LAIEREERE BRI
(Table 11).

Table 11. Effects of Samduhaejungtang—gamibang on Serum
Alkaline Phosphatase(ALP) Activities on d—Gal -
actosamine~Induced Experimental Liver Injury in

Rat
Dose No. of ALP activities Inhibition
~ Groups . .
{mg/kg, p.o) animals (K-A Units) (%)
Normal - 6 74.2%8.70a) -
1508+ 15.8#
Control - 6 -103.2b)
Sample [ 1,500 6 125864995  16.6¢)
Sample 1 3,000 6 100.8£7.68+ 33.2)

a) Meant Standard error
# : Statistically significant compared with normal data
(## : p<0.0D
* ; Statistically significant compared with control data
{« : p<0.0D)
b} Inhibition rate
~ Control) + Normal X 100
¢) Inhibition rate
Sample) + Controt X 100

(Normal

(Control -

4) m;5+ Total Bilirubin &0 #3H ¥
7

d—galactosamine ## G HHo mwiF+
total bilirubin Z&Ee] ¥+ Wk WMEE FHHR
%, d—-galactosamine JEEE FEHS

ANEL O

total bilirubin & &< 1.50£0.17mg/dlel 3}
d—galactosamine iiE HEEMES 3.1720.14mg/
dIZ 111.3%9) total bilirubin HS #mE Y
ehflo] p<0.018 #HES EAE EATHER
sample oA 2.53%0.12mg/di2 HEH L
8tod 20.2%9) total bilirubin EHHMAE e
o} p<0.059 FH#EH e LIHIEEES Bt
sample 1o} 2.72%0.19mg/dlZ ¥HEEL]
Eeate] idEAS o BAHCE AES
Pie" A ek (Table 12).

Tabie 12. Effects of Samduhaejungtang—gamibang on Total
Bilirubin Levels on d-Galactosamine - Induced

Experimental Liver Injury in Rat

Grous Dose No. of Total hilirubin Inhibition
rou

’ (mg/kg, p.o.) animals levels(mg/dl) (%)
Normal -~ 6 1.50+0.17a) -

317101444

Control - 6 -111.30)
Sample | 1,500 6 2721019 1420
Sample T 3,000 6 2.5310.12+  20.2¢)

a) MeantStandard error

# . Statistically significant compared with normal data
(### . p<0.01)

+ , Statistically significant compared with control data

(s @ p<0.05)
b} Inhibition rate

{(Normal - Control) + Normal X 100
¢) Inhibition rate

(Control - Sample) + Control X 100

V. & %

FPlgS pRitiiEs} Mmieee £t £ R
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702 g Ml KBV Axn. #uP'Ve= Hx
seHSIT AEE WRIEES] HEbnY e
& el 1o HhEtVe Mg it
EEFDK BuniEEetel o) BAKE KIBIER
of #®E/ dod, HFH'YE kg -HORA
RS, K, E139) Hol RES ASol #H
s, BB, BLTR% FHEY. ¥
P sk SEO] IR, PoRRmAKEte) AFRETEA,
IR, WOEPE Fo MEZF Aod, #Hush
#g0) BEBMY HASEE: FAHY IEHo
EEHOR BEEY olxAt AL REoY,
IEEe ZYAHEL EFAI)E fiflo) s
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waba]  CHRERE IR S BRSHE BHE
seeoz Bol B WAME BhEme)
o] Slo] BAT <& BFY e EEAT)
= gHos BEYT

frEge] HeEds Agshe Akd o o
FASo st HEFHA god I FANET
dg oj48y Y& seEd2E CCl, d—gal
a - ctosamine, dl—ethionine, ethanol, @ —nap
h - thylisothiocyanate (ANIT) o] glujpaio4044~
Do)zt AAEASL WGBS BHRAIS 5
fipgmo) 717) TR Ak HRANE &M HES
o tjE& WHelrd¢ CCl& d-galactos -

amine2 FIHStS &t FEigo] e B B
REHES B8IATE. CClLo) K FFEES) B
e oty A3 MHEHA ddoyt CCLE K
wesha  FrlE AEA dEdAl A4Al
mono - xygenation system® fEHS o} it
o] 78 Z+iQl free radical metabolite(CCl
3, - OOCl) 2 W3l o] free radicale} BFfiiael
IEA FEE EHY Qe 9 #ashA g2
2A 2o BRMLE FRAA ARG xs
A HE Ao @A Ao, 1 A% wEhe
transam - inase®] &{E®n, LDH &SN 9
MmiEee triglyceride &% % total bilirubin &
ge) wmg Y& <ok

d-galactosamines N-acetylate HARE B2
o] EHEI FI SEEY BRRHSCE FEs
U £gog sty HFiee BEe FHdY
I Keppler %o] A& #id olg) 2 Hikol B
glo] @ WRy AYE Ak d-galact -
osamine°] 98t} FRFEH ERS IFalge]
BB, ffiiol Toists MM PUMRE B, Mk
B & A7) wlol Ak AT BT B
& vEpdch

d-galactosamine #8E 2 ffke] oA ut
o)A FrxE BUY &S o719 RNA
o} EAHEY ANE HHAIe WER FFlA
galactose®} #2 #KE A4 UDP-hexosa -
mine2E tAts=d o]RL glycoproteing
mE & YPOBT wridine? #EESHA Ho A=
iF8] UDP7}h i 57] wlEo] UTPHnE #E2kst
2 RNAS ERIEEE dofozA WiEE A
02 A gTpHLe. A

ZEHRRBR TS SHWEEY AV B
i Bt HR ©E B®E me HEEAM 4@
% wEmE RebEme el Qo |igE i
BIES EEANZ Aoz BpEHE ABEAM =g
IREEG Aol BES #E mste] o B2
e WEHRE 710gs Uvied BB F
Fe SHREBNkRAS S8 FE BE mikd
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1A 2 BE 1500mg/kge £913 sample |
# 3000mg/kgd FoI3t sample 02 531
transammase(GOT & GPT), ALP, LDHS$} #&

gk EHE 2 triglyceride, total bilirubin® #

o i mHE AR Blke Bk O}EHQ}
?e“’ HRE 95 F 31%10”1 gk fPe)
AT A sample 1, 09 X H:!FI -
#E5 sample IEE} I Esample IofA
o] fEMe] wokE Kol Mkste], [((sample
[~ sample II) + sample 1 x 100] &=
Inhibition rate® Alitstel - & Fdobo] ZufF
mein? ORI UERIEIIK TS REEITEI
ol miERS  Loissste] B ERkst BRE
B T U

CCly HHiZE Irbsfs  #F9 mﬁ% fa
transaminase 1GPEAEC] ¥ MK e] S A
R, ik GOT iGikel o] %ﬂﬁﬁ—%
1846.7198.7 Karmen unite] 3] sample T
ol A= 1406.7%=81.4 Karmen unit® 23.8%2)
£ 64 (p<0.01) AT GOT IEVEIEIRCRIY S0E
Ha,. Mgd GPT &l o E HEHS
636.7£64.6 Karmen umt°ﬂ K3t sample 0
o] 473.3%£24.0 Karmen unit® 25.7%% &
#:(p<0.05) = GPT iEHMIGIHE7E BiE=
o}

T3 Mk ALP fiEMEol Slol W8S 160.8
134 K—-A unitel 89 sample oA
110.0%£8.16 K—-A unit2 31.6%Y HEH
(p<0.01) Sl& ALP FEMHIEER R Y BEE Ak

a2l% s LDH fEdke] o] HiEpEe
4386.7£398.1 Wroblewski unitel L3t
sample oA & M2 @ES F2 Zigon,
sample  D9JA=3813.3£367.9 Wroblewski
unit® $ERo] Hste] LDH BMEENE LRE
HA7le A3 Bolut BAIFOE HEMS
WRIES A oshet.

Mg riglyceride  &o] Qlo] HEHS
283.81435.2 mg/dlel 3 sample oAM=

W OE

7% )

ot &l

179.3£14.6 mg/dlZ 36.8%% 4i##: (p<0.05)
Sl triglyceride &I EIT BeHon,
sample oA % 139.3%£5.01 mg/dlE 50.9%%)
HEM (D01 Y= triglyceride & EBINEIE
7t BEH Rt

[t sr<) total bilirubin &iel] 1o} BHZARE
< 2.60%£0.38 mg/dle] .8 sample 1011*17_‘“—
1.95£0.17 mg/dlZ 25.0%2) & il

99, sample Ol4% 1.65%0.09 mg/dli
36.5%2 £ EMH:(p<0.05) <= total bilirubin %
EIGERY ZEEadt LkelA CCly #faz
Fys WrkEid 339 i transaminase (GOT
& GPT), ALP, LDH, tr xglygende total
bilirubin®] &t ¥ {,‘.'L',oﬂ SLolAl B Ay
RS Jehiidlz, 2 sample I O9ke]
R el e »\U SRRl GOT itk
of Ao} 28.2%% 13.1%91 - iftAzEInk AR}
o 2 HHEEE 1A As Bistae 234
o EfEE Ao vd MHAEE YeRS
o

d—galactosamine f¥ELE FHHE [TREE
) transaminase wivkel g kmmel WEE
RS 50 ik GOT ifitkel Slol Hpame
1006.7i67.3 Karmen unit®] -3} sample I
I OelA &% Higke] ated ¥EoE pug
F2 Zaloik migd GPT ihkel Slot Hge:
<+ 853.3+£30.4 Karmen unito] i3l sample
IelX 553.3+31.7 Karmen unit® 35.2%2] 4
B (p<0.001) A& GPT IGM:BIHIECER7} #iz s
k.

Jeln fuid LDH kel
1186.7+28.6  Wroblewski
sample 1A+ 1033.3144.3 Wroblewski
unit2 12.9%°] HEM(p<C.05) %+ LDH iEH:
MEREI BEHAL, sample DS 966.7
1240 Wroblewski unitZ 18.5%% HEH:
(p<0.001) Sl LDH [EM:AMEEEY 2EE
o}

Slol  HuEpe
unitel]  Eb8}od
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migse ALP i&tkol Slo] HBamE 150.8%
15.8 K—A unitol 3t} sample I)4 100.8
+7.68 K—-A unit2 33.2%% &M (p<0.05)
9l: ALP FEMEIIEISET e St

49 total bilirubin & ol Qo1 EBALE
& 3.17+0.14 mg/dle] 8] sample Tl
2.5320.12 mg/dlE2 20.2%2 HEH: (p<0.05)
9l& total bilirubin & EMEIKE7} ZEHACH
Ll 9] d-galactosamine {%flZ HFIE [FEEiG
829 i transaminase(GOT & GPT), LDH,
triglyceride, total bilirubin®] i&#: L &&ol
ol X B (KA MEMRE JERdT, AY
sample [, TS ik Mol E %79 =5
fraziol GOT iGtel U 38.9%2 2% 13
CeifrEg ek el vlel €%3) ¥ MERRE
vehd Zg Baste 2349 Aole oy
£ vl PWHARE Jeith
be ERERE fFaste] RYW =R
A FEEL SE BiE2E CClh Y d—gal -
actosamine &2 HFE ARG disir frRE
MRV S A, CUMER KFRkel HE b
oA UEbskRo) TiiES ElEA Aol 7]
2 S s Iwkdct o] o B IR
£ RaEaRs REIA Wit des gez
Ego|L} HEkelA B Y MERS ARl &
Ao} a79r}

V. %

THBREMRTY BES BRMOE A
7] Y5t} BEEFOl STMRERBENRS AlE K
MRS MoReste] B EHE 2 sl
o] HREXRE HEBSIAT) B EHE 3
o] transaminase(GOT & GPT), ALP, LDHE
MmiER ol el triglyceride, total bilirubing
mEste] o 2 #Re A

1. ZHFREMmk L CCLE HED IFiaw
of ¥43lo] miEeh GOT iEdel o} HiEhtel it
8lodsample DolA p<0.019] FHE#HYE GOT
YIRS Jehed, dukbd GPT itk
o 910y Attt skl sample oA p<0.05
o HEMUT GPT iEHEMHSR7L BE= T

2. CCLE FBE FrHEE Wty migd
ALP iffoll Sio] Haffel 13t sample Tl
A p<0.018) ALP EHMIHIR7E BEE Rk

3. CCLE #FHE IHEMm #Hatod magp
LDH i&#toll o] Higdtel ttsted sample T
A LDH EHS #iATIe A% Holu 54

Hog HEMS EEHA GUH

4, CCLWE Z#E Il e miEd
triglyceride &&° Slo]  HBE] o

sample 1< p<0.05, sample O+ p<0.019 &
FPEAE triglyceride SEMFIRS RAT).

5. CCLE FHI MGl Bl total
bilirubin & &l Aol BBl Ltdt] sample
I)4 p<0.05¢) FEMIUE total bilirubin & &
PIRRE 2

6. d—galactosamineC.E HHF FFHEE %
3] miEs GOT, GPT EME Ul GOTE
Yol tale] MoE pEEs F1 RIGin
GPTolA & sample DeollA p<0.0018] HEMS
 EEIER R EEHUC

7. d-galactosamine2.® FHHE IFEHN %
sto] MmiFdh LDH iEtkel Slo] ¥iEe] tsle
sample I} p<0.05, sample [oAle
p<0.0018] HEHSI= LDH iS&d:diRr &
EE 2Tt

8. d-galactosamine2. 2 FH&EH fFiaE
dte] M ALP ol Slof Hmmte] tate]
sample Hel* p<0.052 HEHSIE ALP &8
MHI R} B U

9. d-galactosamineL® FHiEE ArigEol %
dto] JBHAAQ total bilirubin &l 9o} HiM
Bl sl sample DolA p<0.058 HEHL
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