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The effects of Injinhotang-sihosogantang-gagambang
on liver injury

Tae Sik Kim, Jae Chun Kang

Dept. of Oriental Medicine, Sangji Univ. Wonju, Korea

ABSTRACT

In order to investigate the protective effect of Injinhotanghapsihosogantang-gagambang on the liver
injury of rats induced by CCli and d-galactosamine, the serum transaminase(GOT & GPT) alkaline
phosphatase(ALP), lactic dehydrogenase(LDH) for enzyme activities, triglyceride for serum componenf,
liver weight and glutathione S-transferase(GST), Superoxide dimutase(SOD) were measured. All
animals were divided into 5 groups, those were normal group(untreated), control group(treated with
vehicle 0.9% Saline solution), sample I group(10mg/ke administrated), sample O group(30mg/ke
administrated), Silymarin 200 administrated group.

The results were as follows:

1. The inhibitory effects of the serum GOT activities in rats induced by CCly were noted in both
sample I (p<0.001) and sample I group(p<0.001). In serum GPT activities, sample I (p<0.01) and
sample I group(p<0.01).

2. The inhibitory effects of the serum LDH activities in rats induced by CCly were noted in both
sample I (p<0.001) and samplell group(p<0.001).

3. The increased effects of the serum ALP activities in rats induced b_y CCl;y were not recognized.

4. The inhibitory effects of the serum triglyceride content level in rats induced by CCly were
inhibited in only sample II group(p<0.05).

5. The increased effects of the liver weight level in rats induced by CCly were inhibited in both
sample I (p<0.05) and samplell group(p<0.05).

6. The inhibitory effects of the GST activities in rats induced by CCly were not recognized. In SOD
activities, both sample I (p<0.05) and sample [I group(p<0.001) showed the inthbitory effects.

7. The inhibitory effects of in the serum GOT, GPT activities in rats induced by d-galactosamine
were not recognized.

8. The increases of the serum LDH level in rats induced by d-galactosamine were noted in both
sample I (p<0.01) and sample I group(p<0.001).

9. The inhibitory of the serum triglyceride content level in rats induced d-galactosamine were noted
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in only sample II group(p<0.05).

According to the above results, it is considered that Injinhotanghapsihosogantang-gagambang has

protective effect against liver injury in rats induced by CCls and d-galactosamine.
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1. RREMH

1) %%
A REAAM AR #Me dih EHERAN T B A& HRINCY TR
A3 HBEBSRMEFEMETT Y 16 48 933 2o

BE B 4 4 B4 w#8(g)
5] £ Artemisiae Capillaris Herba 40.0
e T Gardeniae Fructus 4.0
K W Rhei Rhizoma 40
4 A Bupleuri Radix 4.0
®OOF Scutellariae Radix 4.0
i % 28 Paeoniae Radix 4.0
HA Ponciri Fructus 4.0
&FH F Cyperi Rhizoma 40
£ B Pinelliae Tuber 4.0
i OE Picrorrhizae Rhizoma 30
= 73 Machili Cortex 30
¥ HA Talcum 16.0
w8 94.0
2) e AR

HREG SRS MBS 1008 S8 940g& =2 265M¥ 206 meh MY ¥ @8se
BE Bt GREZEREE ZRAZ BXE 1401gkB R 149%)S 2tz Qo] Kk HEo IQ
2 3lv BREE wmEstd @AY

3) A% ¢ BA

AZ o 8+ glutathion, xanthine, xanthine oxidase 5-& Sigma AEFE AML3lgn 2 R
HBr —HAES ALY K HEO #MT 714 Nihonseiki kaisha LTD(H &)9] AM-7
homogenizer, 219 Analab water bath KSB-55, WEEiE#EiE FRB/EKAER(A X))
model NE-1, B E#T HEELEB%R Ent(A AX)2 Model FD-1, §3%3 =4+ Shimadzu
AH B A)2l model UV-160A S-& #FA3IAY.

4) B

A B /A BERPMES FREWEFTHAAN TY3 Sprague-DawleyAl #FH(3) &
H 180~220g& AN, fARlZs EHANGIERAANR(F)E A9, 2L 38
3] ftiestdtt EERES HERIWES BRE REA 28K EEAZ % FAINL, #H3
fetEo] Y& 3 2412 CTAA EHIIQ
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2. ik

1) CCly %% WHREGN HS 18

}F 1HS o6vlel23td W 10mg/kgizBAE(LLT Sample 1)% 30mg/kgik BEE(LLT
Sample )& && 10 1@ 3AM KOKRST EHRRE 30589 10% CCl 1.0ml/100g(Olive
oil2 FfE)S s CCl & 24 LIRSS # oA 600 ki3t
3,000rpmoll A 1573 R @O EEste li5e SRS % WERS 2 nF#RE EHEE HEs)
Aot HEKde £HABEKE KREIASH F4uILFEEE silymarin 200mg/kgs £ [
st Bz o

2) d-Galactosamine %% FFiafEol e EA™"

83 182 6012 st BRI 10mg/ kg BRI T 30mg/ kgt RHS &4 10 16 3AM &
MRS ZRIFHE 309 %0 d-galactosamine 250mg/kgS MEMEA #&E 3Tt

d-galactosamine #82 #% 24B5R] T HERAIFIL ether2 7PEA MBAD e LKL
o FWikolA 604 KESIZ 3,000rpmolA 1550 LS BESE miFS HSEslAT o mik
S FIASIY OFERS @ mEER EHES HIEs9oY HBEHAMe 4 BRHEASE 8O
g3l on FAulaFEZE silymarin 200mg/kge ARSI HEBZs A

3) M+ EEREUE WE
(1) M transaminase(GOT & GPT) EHE BIE

% transaminase i&# 2] HIFE-L Reitman & Frankeli:™ o) #:3}ed GOT, GPT HIEMH Aok
(HtAlFF A 3] AL, BF)S FASY BESIAT £, GOT £+ GPT 712 < 1mi¥ Al PR
B1 37C 83004 50/ g & FEKE 10ff %Y miF 02mi¥e AgTd 718 ¥ 37T
FE4A GOTY] 7 604, GPTY 7% 3045 REAIZ o2 @A)} 2,4-dinitrophenylhydrazine
< 1.0ml 4 7}stn RiBolA 20450 HES o2 04N-NaOH Al 10mlE Yol KHES FAAA
o} ¥h-ZA) 305#o] 505nmol M FKIEAKE WHOE 3o EER K L HWREY BXEE A
FEdte] RS MEMBCZRE BRY HiEEA(Karmen unit)2 #ESI BIESIA

(2) MiiE alkaline phosphatase(ALP) iEiEE HIE
fES ALPEMES KindKing™e) ZAulAyo] #35la] ALP-S kitr]eH(O}AbA| k4] 5},
F2)L A FEstA F 71345 20mlE AF P Hslm 37ToIA 550 mEsts
M 0.05mlE 3t ohg 37ColA AF&3] 154 KES oS FAAT 2.0miE sty & B
& & FiRoA 1045 LLE HES g 6045 LAY blankE thZE 500nmolAX BEEES BT
Sho] RS BIEZRE ALP BRIEMHE(K-A unit)& HEste flEstgot

(3) M lactic dehydrogenase(LDH) & HE
M+ LDH fEHES MEe 2471 24?8 ol8sle] LDH-LQ kitA] oK (o}atA| 5454}, &
e HAsE WESAT & 7)APAd 1.0mE APwel Heha 37ColA 550 Bt 40
f& MmEY MmF 0.05SmlE 7}5tn & BET # 37TCAAM FE3) 1050 HES 2 34k
A 3.0mlE 7}ete KIES FIEAAT 604 0lUe] 570nmol A blankE W22 & BEEE
RESt EdEE o] BIEEZ R E] LDH BRIEMEEE (Wroblewski unit)2 #1888l BisEst Tt
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(@) Triglyceride(TG) &< WE
MEE TGA RS B2 P #:3ld Cleantech TG-S kitAleF(o}labal k)& o] &3t HiES}
ok =, M 0.02mlgt AAAY 30mlE msted 2 BAT &% TN 1080 KES ¥
60 ojWo] blankE W2 3o 550nmollM BKEE WESY BEH] BRXEE FH F
AZ e TGE f(mg/dL)e 428 |

4) I¥ homogenate % BEFIENE WE
o)A &3 S 1.5% KCIZ washingd ¥ 0.05mM EDTA7} E9}3l& 0.05M phosphate
buffer(pH7.4) 2 homogenation3d}l<] 7} homogenateZ 3} ¥ T}

(1) Glutathione S-transferase (GST) & %
Habigs 9] Jigkol| #3lo 2.5mM 1-chloro-24-dinitrobenzene 1ml, 5SmM glutathione 0.5ml,
0.25mM phosphate buffer(pH6.5) 0.9mlE & 8k3-H4-& 25T A 5%3F preincubation ]3]
% 7+ homogenateE 100p¢7h5ted 340nmoll A} 3% W WHEES ZH st

(2) Superoxide dismutase (SOD) &t HIE
Oyanagui®] Ho| F3 7.5mM xanthine 50409} 10mM hydroxylamine hydrochloride 50
o 65mM phosphate buffer(pH7.8) 500109} 50048 liver homogenateE ¥ 37T 10&
7+ preincubation A]Z) ¥ 0.42unit/ml9] xanthine oxidase 0.2mlE 7}3}ed 20& 3t incubation
AlZit}. Sulfanilamide8% 1ml$} naphthylethylenediamine 1ml€ 7}& ¥ @—Q—O]]k] 208
#Ag F 540nmol A FREES FAT] F SODhe TIHALY

3. #EtERIE
A EEO #itiEol o] AEMEETES students ttestii & HASIATH

W B #&

1. CCly 5% FFiaEol #3t M2

1) M transaminase(GOT & GPT) it ol #3 & E

CCl #RHRE FHY ARG AF M+ transaminase FHHEE A HE Bk HRE AR
3 58, CCl JEEE EFHS M+ GOTEA 3643159 Karmen unito]] th3dle] HEHS
3914.7+429.4 Karmen unit2 974.7%¢] GOT E#:EME vERHO] p<0.0018] Fol4 U= 4
22 B MK 10mg/kge T ERB(LUT sample 1) 2 30mg/kge FoId HER
(LLF sample [)olAE Z+2zt 1243.3+1212 Karmen unit®} 647.8+582 Karmen unit2 ztz}
p<0.0019) #9F GOT EHREMS AsAdAEAR/E AFHATL. SV FEE AHET
silymarin 200mg/kg #ERFENME 1745.31136.7 Karmen unit2 p<0.001¢] #2% GOT &L
g4 A5AdAEFE el Atk (Table 1, Fig. 1). =3, M GPTEM o) CCL FFE
B E®Po 4942173 Karmen unitd] 3t CCL #E HEHFS 1694112479 Karmen
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unit2 242.8%(p<0.001)9] £ o3 GPTiEH S FSAHAE R M sample 1 % sample
0 ##HAM= 2tz 783.0%431.6 Karmen unit®} 660.2+20.6 Karmen unit2 zZ}z} p<0.019]
Fog GPT mEFEHY FsdAaxnES Jdehldch FAuIZFERZ AMEE  silymarin
200mg/kg FATNAE 872.5+84.8 Karmen unitg thx ol Hldle p<0.019] {93 GPTA
A& 849 AedAaHE e tH(Table 2, Fig. 2).

Table 1. Effects of Injinhotang-sihosogantang-gagambang on Serum GOT Activities on CCl-induced
Experimental Liver Injury in Rat

Groups Dose Ng. of GOT activiﬁes Inhi?ition
(mg/kg, p.o.) animals (Karmen Units) (%)
Normal - 6 364.3+59" -
Control : - 6 3914.7£429.4°° -974.7”
Sample 10 6 12433+121.2"7 65.7
Sample [ 30 6 647.8+58.2" 83.57
Sillymarin 200 6 17453+136.7" 55.4%

(1) Mean xStandard error
# ; Statistically significant compared with normal data (### : p<0.001)
* ; Statistically significant compared with control data (** : p<0.01)
(2) Inhibition rate
(Normal - Control) ~ Normal X 100
(3) Inhibition rate
(Control - Sample) +~ Control X 100

Fig. 1. Effects of Injinhotang-sihosogantang-gagambang on serum GOT activities on CCly-induced
experimental liver injury in rats.

GOT Activites

B Karmen Units “

Normal Control Sample | Sample il Sitymarin

Normal : Non treated group

Control : Administered with vehicle 0.9% saline solution group

Sample I : Administered with Injinhotang-sihosogantang-gagambang by 10mg/kg/day group
Samplell: Administered with Injinhotang-sihosogantang-gagambang by 30mg/kg/day group
Silymarin : Administered with silymarin by 200mg/kg/day group
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Table 2. Effects of Injinhotang-sihosogantang-gagambang on Serum GPT Activities on CCls-induced
Experimental Liver Injury in Rat

Groups Dose Ng of GPT. activitigs Inhibition
(mg/kg, p.o.) animals (Karmen Units) (%)
Normal - 6 4942+7.3% -
Control - 6 1694.1 £247.9%" -242.8"
Sample I 10 6 783.0+31.6~ 53,89
Sample I 30 6 660.2+20.6" 61.07
Silymarin 200 6 872.5+84.8" 4857

(1) Mean *5tandard error
# ; Statistically significant compared with normal data (### : p<0.001)
* ; Statistically significant compared with control data (* : p<0.05)
(2) Inhibition rate
(Normal - Control) - Normal X 100
(3) Inhibition rate
(Control - Sample) + Control X 100

Fig. 2. Effects of Injinhotang-sihosogantang-gagambang on serum GPT activities on CCly-induced
experimental liver injury in rats.

GPT Activitis

1
g Karmen Units i

Normat Control  Sample}  Samplell  Siymarin

Normal : Non treated group
Control : Administered with vehicle 0.9% saline solution group

Sample I : Administered with Injinhotang-sihosogantang-gagam bang by 10mg/kg/day group
SampleIl : Administered with Injinhotang-sihosogantang-gagam bang by 30mg/kg/day group
Silymarin : Administered with silymarin by 200mg/kg/day group

2) Mm# b lactic dehydrogenase(LDH) &Ml ¥E ME

CCly %8 FEE 3 mE+ ALP EHE rlXle K HEE BBRT EF CCLE
EES WY mist LDH BEEEMES 14221.5+1589.1 Wroblewski unit2 JE@ER S 1M
% LDH &t 2467.11261.6 Wroblewski unitol] L3}l 476.5%(p<0.001)e] &g LDH &
ol F712 B} ¥ sample I L sample O BN = 232}t 4503.411152.2 Wroblewski
unit$} 3739.4+311.3 Wroblewski unit2 ¥f#&ffol] 3l p<0.001¢] <)% LDH ERiEHS 45
JA AR/} JHHAT. BAAULE silymarin 200mg/kegik BRI AT 4935.9+646.2 Wroblewski
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unit2 p<0.001¢] 93 LDH & A A7}t A= AkTable 3, Fig. 3).

Table 3. Effects of Injinhotang-sihosogantang-gagambang on Serum Lactic Dehydrogenase(LDH)
Activities on CCls-induced Experimental Liver Injury in Rat

Groups Dose N('). of LDH acti\fities' Inhibition
{mg/kg, p.o.) animals (Wroblewski Units) (%)
Normal - 6 2467.1+261.6” -
Control - 6 14221.5+1589.1""" -476.5"
Sample [ 10 6 4503.4+11522" 68.3°
Sample I 30 6 3739.4+311.3" 73.77
Silymarin 200 6 4935.9+646.2" 65.3°

(1) Mean * Standard error
# ; Statistically significant compared with normal data (## : p<0.01)
* ; Statistically significant compared with control data (** : p<0.01)
(2) Inhibition rate
(Normal - Control) + Normal X 100
(3) Inhibition rate
(Control - Sample) + Control X 100

Fig. 3. Effects of Injinhotang-sihosogantang-gagambang on serum lactic dehydrogenase(LDH)
activities on CCli-induced experimental liver injury in rats.

LD H Activities

“mWrobiewski Unils I

16000 .
14000.
12060 .-
10000
8000 .~
6000
4000 -
20001 |

Normal Control Sample! Sample il Si|mann

Normal : Non treated group

Control : Administered with vehicle 0.9% saline solution group

Sample I : Administered with Injinhotang-sihosogantang-gagambang by 10mg/kg/day group
Samplell: Administered with Injinhotang-sihosogantang-gagambang by 30mg/kg/day group
Silymarin : Administered with silymarin by 200mg/kg/day group

3) Mm#F alkaline phosphatase(ALP) iEHfEo) ¥3 KR

- CCl %% F#Ef 879 miF+ LDH EHE vX= #KS HRE BRY #8 L &
&3 BRSO mish ALP BEEM S 794137 K-A unitx JERE EER 332123 K-A unito]
13l 139.5%(p<0.001)2) #913 ALP BRIEHEY 2718 BEE 5 AN MK sample 2
sample [ BN E 2tz HEER 3l 98 #ELE BEY &+ QAT FAdviasts
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silymarin 200mg/ kgl M= HChE #9E ehfA) WRtTHTable 4, Fig 4).

able 4. Efects of Injinhotang-sihosogantang-gagambang on Serum Alkaline Phosphatase (ALP)
Activities on CClg-induced Experimental Liver Injury in Rats

Groups Dose N o. of ALP activ'ities Inhibition
(mg/kg, p.o.) animals (K-A Units) (%)
Normal - 6 33.2+23% -
Control - 6 7943777 -139.5”
Sample 1 10 6 77.5+8.6 249
Sample 00 30 6 821+125 -
Silymarin 200 6 88.3%£3.1 -

(1) Mean*Standard error

# ; Statistically significant compared with normal data (### : p<0.001)
(2) Inhibition rate

(Normal - Control) + Normal X 100
(3) Inhibition rate

(Control - Sample) + Control X 100

Fig. 4. Effects of Injinhotanghapsihosogantang-gagambang on serum alkaline phophatase(ALP)
activities on CCls-induced experimental liver injury in rats.

ALP Activities

Normal Control Sample! Sampls !l Sylimarin

Normal : Non treated group

Control : Administered with vehicle 0.9% saline solution group

Sample I : Administered with Injinhotang-sihosogantang-gagambang by 10mg/kg/day group
SampleI: Administered with Injinhotang-sihosogantang-gagambang by 30mg/kg/day group
Silymarin : Administered with silymarin by 200mg/kg/day group

4) M triglyceride @&l HE %R

CClL #HE Hu3 FiEg A mit triglyceride &) W WK HEE BRY
B CCl FEEE FHHY triglyceride &2 58.9+88mg/dlo 3t CCl RE HEHS
78.21+7.2mg/d12 32.8%9 triglycerided] &€& F7}E Jehdilew s 948 8
Aot WK sample I BN 554185mg/d1Z YA sl p<0.059] #% F<s
AAEZAE JeElRo} EEE sample [ #HEFAME 734+52mg/dlE2 HGE BLE
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BEg & A FA¥ LSS silymarin 200mg/kg BN ME 54.6%5.6mg/dl2 p<0.05
o] fFo% FHA A A7 #@ZEE Ack(Table 5, Fig. 5).

Table 5. Effects of Injinhotang-sihosogantang-gagambang on Serum Triglyceride Levels on
CCls-induced Experimental Liver Injury in Rat

Groups Dose NQ. of Triglyceride Inhibition
(mg/kg, p.o) animals levels(mg/dl) (%)
Normal - 6 58.9+8.8” -
Control - 6 78.2+72 -32.8"
Sample I 10 6 734%52 6.1
Sample 0 30 6 554+8.5 29.19
Silymarin 200 6 54.6+5.6 30.1¢

(1) 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)
(2) Inhibition rate

(Normal - Control) + Normal X 100
(3) Inhibition rate

(Control - Sample) +~ Control X 100

Fig. 5. Effects of Injinhotang-sihosogantang-gagambang on serum triglyceride(TG) levels on
CCls-induced experimental liver injury in rats.

TG Levels

Norm al Conlol Samplet Sample ll SIymarin

Normal : Non treated group

Control : Administered with vehicle 0.9% saline solution group

Sample I : Administered with Injinhotang-sihosogantang-gagambang by 10mg/kg/day group
Samplell: Administered with Injinhotang-sihosogantang-gagambang by 30mg/kg/day group
Silymarin : Administered with silymarin by 200mg/kg/day group

5) iF E&EC vlAE %R

CCL wHRE FHA FAG AF F ERE YRE BRI #R CCL RE HWBHY K

& 551+022g/100g0.2 3EE FRHE 324+010g/100g0] Late] p<0.0018] o8 =
7HE BFY 4 AU KK sample I, ¥ sample T Z}Z} RERFNANE 22 4.92+0.17g/100g
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3} 4.77+027g/100go. 2 HEHO) Lb3led 242z} p<0.059] FoF i TR F/IAAEAHRE B
o FHUch. FARI R silymarin 200mg/ kg KRN M 4.73+0.30g/100g0.2 p<0.05<]
F9g 7 TEHEY F7HE AL E & F AAHTable 6, Fig. 6).

Table 6. Effects of Injinhotang-sihosogantang-gagambang on Liver Weight Change in CCl-induced
Experimental Liver Injury in Rat

Groups Dose NP. of Liver weight Inhibition
(mg/kg, p.o.) animals change(g/100g) {%)
Normal - 6 3.24+0.10Y -
Control - 6 5.51+0.22%"" -69.7”
Sample 1 10 6 492+017 10.7¢
Sample 11 30 6 4.77+0.27 13.4°
Silymarin 200 6 4.76 +0.30 1357

(1) Mean=Standard error
# ; Statistically significant compared with normal data (## : p<0.01)
* ; Statistically significant compared with control data (* : p<0.05)
(2) Inhibition rate
(Normal - Control) + Normal X 100
(3) Inhibition rate
(Control - Sample) + Control x 100

Fig. 6. Effects of Injinhotang-sihosogantang-gagambang on liver weight change in CCl-induced
experimental liver injury in rat.

Liver Weight

Normal : Non treated group

Control : Administered with vehicle 0.9% saline solution group

Sample I : Administered with Injinhotang-sihosogantang-gagambang by 10mg/kg/day group
Samplell: Administered with Injinhotang-sihosogantang-gagambang by 30mg/kg/day group
Silymarin : Administered with silymarin by 200mg/kg/day group

6) Glutathione S-transferase(GST) {EHE ol ¥E M E
CCl, #RER=Z FHD FEG A I GST EHE vixc Bk XHEE BRI &R
CCL EE HEEel GST EXREMS 0564100328 FEEE FEHE 01351+0.0204] H:3td
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p<0.0019) #J3 F71E FFE F AN, WK sample 1 R sample I REHAME
gg Wies 3 4+ A} FAu kL silymarin 200mg/kg HEBEI AN = 0.444£0.035
2 p<0.059 #9% GST KEHS 718 AL S ¢ F+ ANHTable 7, Fig. 7).

Table 7. Effects of Injinhotang-sihosogantang-gagambang on Liver Glutathione S-Transferase(GST)
Activities in CCls-induced Experimental Liver Injury in Rat

Groups Dose Nf" of GST activities Inhibition
(mg/kg, p.o.) animals (absorbance) (%)
Normal - 6 0.135+0.020" -
Control - 6 0.564 +0.032°7" -319.1%
Sample I 10 6 0.547 £0.035 1.5
Sample 1 30 6 0.556 +0.028 3.1°
Silymarin 200 6 0.444+0.035 21.49

(1) Mean *Standard error
# ; Statistically significant compared with normal data (## : p<0.01)
* , Statistically significant compared with control data (* : p<0.05)
(2) Inhibition rate
(Normal - Control) + Normal X 100
(3) Inhibition rate
(Control - Sample) + Control X 100

Fig. 7. Effects of Injinhotang-sihosogantang-gagambang on liver glutathione S-transferase(GST)
activities in CCly-induced experimental liver injury in rat.

GST Activities

pabsorbance I

Normal controt Samplet Sample!l Silymarin

Normal : Non treated group

Control : Administered with vehicle 0.9% saline solution group

Sample I : Administered with Injinhotang-sihosogantang-gagambang by 10mg/kg/day group
Sample]]: Administered with Injinhotang-sihosogantang-gagambang by 30mg/kg/day group
Silymarin : Administered with silymarin by 200mg/kg/day group

7) Superoxide dimutase(SOD) {EH#E Y H R
CCL HEAZ FHE WFREG BFS IF SOD EHE rIAe BEKe HRE HRY &R
CClL EE HRPe SOD BEEHL 0210100152 FEEE EHRE 0391100140 L3l
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p<0.001¢] #og ZAALE BFY & AYL™, IE sample 1L sample O HEPFANM=
2+7}0.240£0.0099+ 0.258+0.007= ¥ Eiseol kst Ztzt p<0.059 p<0.0019] 2% SOD
MEREE F2AAESE BFE 5 AJD. FA B GE silymarin 200mg/kg & R B
M 0328400348 p<0.0012] 93 SOD EA8AHY ZAA2GAEHE el At (Table
8, Fig. 8).

Table 8. Effects of Injinhotang-sihosogantang-gagambang on Liver Superoxide Dimutase(SOD)
Activities in CClg-induced Experimental Liver Injury in Rat

Groups Dose Nf" of SOD activities Inhi?ition
(mg/kg, p.o.) animals {absorbance) (%)
Normal - 6 0.391 +0.014% -
Control - 6 0.210%+0.015*" -195.7"
Sample [ 10 6 0.240+0.009 14.39
Sample I 30 6 0.258+0.007" 22,99
Silymarin 200 6 0.328:+0.034 56.27

(1) Mean*Standard error
# ; Statistically significant compared with normal data (## : p<0.01)
* ; Statistically significant compared with control data (* : p<0.05)
(2) Inhibition rate
(Normal - Control) + Normal x 100
(3) Inhibition rate
(Control - Sample) + Control X 100

Fig. 8. Effects of Injinhotang-sihosogantang-gagambang on liver superoxide dimutase(SOD) activities
in CCly-induced experimental liver injury in rat.

SOD Activities

‘mabsorbance I
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0.15.
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Norm at Control Sample | Sample i ilymarin

Normal : Non treated group

Control : Administered with vehicle 0.9% saline solution group

Sample [ : Administered with Injinhotang-sihosogantang-gagambang by 10mg/kg/day group
Samplell: Administered with Injinhotang-sihosogantang-gagambang by 30mg/kg/day group
Silymarin : Administered with silymarin by 200mg/kg/day group
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2. d-galactosamine %% AFFiEfE0l #e AR

1) ¥ transaminase(GOT & GPT) {HHEEE] $3F 24 R

d-galactosamine #¥HRE FHE Y VA WP transami-nase {FEE A PlX= @K
9 HRE I HFE, d-galactosamine HE HWHARFS Fk GOTiEH-S 3110.6+675.2
Karmen unit® JEZEE FEO7 S i GOT &48A 7297x32.8 Karmen unito] B]3ld
p<0.0012) &3 GOTEAEA S F/1E BRI K sample 1 L sample I #HHFANA 2+
Zb EEREel widld BoE 9FE FA ZIAok FARnYEE AHEF silymarin 200mg/kg
EojFo] e 2180622908 Karmen unit® p<0.05¢] o8 GOTA+AEHE M QcHTable
9, Fig 9). ©£3&}, M GPTiEM-S d-galactosamine JfE IS 12171804 Karmen unitZ
d-galactosamine JEEEE (FHIFS) BFHIEM5264119.8 Karmen unitol] kbdled p<0.0012) &%
GPTiFH: dsax8 BYon i sample I ¥ sample [ AN E 2zt Bkl Lt3}
o doE ¥zles BAY F AU FHYLFEZ AHEE sillymarin 200mg/kg K EF O A&
869.1%56.7 Karmen unitZ p<0.019] &8 GPT44A &S Bl ZgcHTable 10, Fig. 10).

Table 9. Effects of Injinhotang-sihosogantang-gagambang on Serum GOT Activities on
d-galactosamine-induced Experimental Liver Injury in Rat

Groups Dose Np. of GOT activiti.es Inhit)ition
{mg/kg, p.o.) animals (Karmen Units) (%)
Normal - 6 729.7+32.8" -
Control - 6 3110.6 +675.2°""" -326.3"
Sample 1 10 6 3423.0+141.1 -
Sample II 30 6 34452+208.2 -
Silymarin 200 6 2180.6+290.8 29.9°

(1) Mean*Standard error

# ; Statistically significant compared with normal data (### : p<0.001)
(2) Inhibition rate

(Normal - Control) + Normal X 100
(3) Inhibition rate

(Control - Sample) + Control X 100

Fig. 9. Effects of Injinhotang-sihosogantang-gagambang on serum GOT activities on
d-galactosamine-induced experimental liver injury in rats.

GOT Activities

mKarman Units I

Normal Control Sampie! Sample il Silymarin




BB B S BRI B g ol Ml WX @ 197

Normal : Non treated group

Control : Administered with vehicle 0.9% saline solution group

Sample I : Administered with Injinhotang-sihosogantang-gagambang by 10mg/kg/day group
SampleI: Administered with Injinhotang-sihosogantang-gagambang by 30mg/kg/day group
Silymarin : Administered with silymarin by 200mg/kg/day group

Table 10. Effects of Injinhotang-sihosogantang-gagambang on Serum GPT Activities on
d-galactosamine-induced Experimental Liver Injury in Rat

Groups Dose N o. of GPT activiti.es Inhibition
(mg/kg, p.o.) animals {Karmen Units) (%)
Normal - 6 526.4+19.8% -
Control - 6 1217.1£80.47" -131.2%
Sample 1 10 6 1300.4+78.6 -
Sample T 30 6 1201.1+80.1 1.39
Silymarin 200 6 869.1+£56.7" 28.6

(1) Mean*Standard error
# ; Statistically significant compared with normal data (### : p<0.001)
* ; Statistically significant compared with control data (** : p<0.001)
(2) Inhibition rate
(Normal - Control) +~ Normal X 100
(3) Inhibition rate
(Control - Sample) + Control X 100

Fig. 10. Effects of Injinhotang-sihosogantang-gagambang on serum GPT activities on
d-galactosamine-induced experimental liver injury in rats.

GPT Activities

‘mKarman Units I

Norm at Controt Sample) Samplell Silymarin

Normal : Non treated group

Control : Administered with vehicle 0.9% saline solution group

Sample I : Administered with Injinhotang-sihosogantang-gagambang by 10mg/kg/day group
Samplell: Administered with Injinhotang-sihosogantang-gagambang by 30mg/kg/day group
Silymarin : Administered with silymarin by 200mg/kg/day group
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2) M lactic dehydrogenase(LDH) 1EHEE o ¥3h R

d-galactosamine 3 KR Bl Migh LDH iEptel vlXE Mks] HRE WRD #
R, d-galactosamine [fE WUIARES) A LDH M3mEM S 19299.5+1681.0 Wroblewski unit
£ d-galacto- samine JRGEff IEFH 3001722462 Wroblewski unite] (b3t} p<0.0018] <
% LDH el 3718 RSch M sample 1 % sample T REWAN 2k2t 821157143
Wroblewski unit % 5047.0+65.8 Wroblewski unit2 $jiafo] Ltated p<0.017 p<0.0018] &9}
g AAEE Y & AUk PN W silymarin 200mg/ kg BB X = 5140.0+448.9
Wroblewski unit2 p<0.0019] $-28 LDH it A4 aw7} Q45 ek (Table 11, Fig. 11).

Table 11. Effects of Injinhotang-sihosogantang-gagambang on Serum Lactic Dehydrogenase (LDH)
Activities on d-galactosamine-induced Experimental Liver Injury in Rat

Groups Dose N?' of LDH actiYities' Inhibition
(mg/kg, p.o.) animals (Wroblewski Units) (%)

Normal - 6 3001.7 +246.2%

Control - 6 19299.5+1681.07"" -543.0”
Sample [ 10 6 8211.5+714.3" 57.5
Sample 1I 30 6 5047.0+65.8 " 73.99
Silymarin 200 6 5140.0+448.9". 73.49

(1) Mean *Standard error v

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

* ; Statistically significant compared with control data (* : p<0.05 and *** : P<0.001)
(2) Inhibition rate

(Normal - Control) -+ Normal X 100
(3) Inhibition rate

(Control - Sample) + Control X 100

Fig. 11. Effects of Injinhotang-sihosogantang-gagambang on serum lactic dehydrogenase(LDH)
activities on d-galactosamine-induced experimental liver injury in rats.

LD H Activities

. mgW roblewski Units I

Normal : Non treated group
Control : Administered with vehicle 0.9% saline solution group
Sample I : Administered with Injinhotang-sihosogantang-gagambang by 10mg/kg/day group
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SampleIl: Administered with Injinhotang-sihosogantang-gagambang by 30mg/kg/day group
Silymarin : Administered with silymarin by 200mg/kg/day group

3) 1§ alkaline phosphatase(ALP) {E:EE ol ¥3l %R

d-galactosamine #3 IFiRE BF 9] MmFE+ ALP S8 ¥ HK KEE BRT &%
d-galactosamine 2 i 3+ IR Q) (i ALP M#iEHS 1364234 K-A unit2 JEEE F
HBE 788136 K-A unito] vlalo] p<0.00le] fold ALP BABAEY 3718 BEY 4 3
At W sample I I sample O #HAEHAMe 2zt Ede& HiE #F#IL + e,
%A ¥ LFE silymarin 200mg/ kg BBEol e 96.114.6 K-A unitE p<0.0019] #2§ ALP
BAREAAEH7L QA = 9 cHTable 12, Fig. 12).

Table 12. Effects of Injinhotang-sihosogantang-gagambang on Serum Alkaline Phosphatase(ALP)
Activities on d-gala-ctosamine-induced Experimental Liver Injury in Rat

Groups Dose N?' of ALP activ‘ities Inhibition
(mg/kg, p.o.) animals (K-A Units) (%)
Normal - ' 6 78.8+3.6" -
Control - 6 136434 -73.2%
Sample I 10 6 127.4+35 6.67
Sample I 30 6 129.8+5.7 487
Silymarin 200 6 961146 29.67

(1) Mean*Standard error
# ; Statistically significant compared with normal data (## : p<0.01)
* ; Statistically significant compared with control data (* : p<0.01)
(2) Inhibition rate
(Normal - Control) + Normal x 100
(3) Inhibition rate
(Control - Sample) + Control X 100

Fig. 12. Effects of Injinhotang-sihosogantang-gagambang on serum alakine phosphatase(ALP) levels
on d-galactosmine-induced experimental liver injury in rats.

ALP Activities

‘m<-A Units I
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200 A - ZAE

Sample I : Administered with Injinhotang-sihosogantang-gagambang by 10mg/kg/day group
SampleIl: Administered with Injinhotang-sihosogantang-gagambang by 30mg/kg/day group
Silymarin : Administered with silymarin by 200mg/kg/day group

4) M5 triglyceride &&ol B WE

d-galactosamine F#F# WRH A MiFd triglyceride &) HI Bk WRE HRF
#5 8, d-galactosamine FifE YRS 238.11202mg/dl2 FEEE FHEF 65.2+3.7mg/dlol L
3l p<0.0019) 93 wiglyceride §H9 A4S EJT. MK sample O KEAFANAN 1777
+99mg/dlz HEH vIste p<0.059] FAg YFAAERA7 JAFHReH EIBE sample
I #AEFAE 22811341mg/dIZ thh JAAI = S Ro)y HiAmez F94L ¢
A=A gt FAdBILAFE silymarin 200mg/kg HHEFEANM = 181.0+14.1mg/dLE p<0.05
o} 93 triglyceride §& 2] JA A7} FF = Ack(Table 13, Fig 13).

Table 13. Effects of Injinhotang-sihosogantang-gagambang on Triglyceride Levels on
d-galactosamine-Induced Experimental Liver Injury in Rat

Groups Dose N‘_)' of Triglyceride Inhibition
(mg/kg, p.o.) animals levels (mg/dl) (%)
Normal - 6 65.2+3.7% -
Control - 6 238142027 -265.2°
Sample I 10 6 228.1+34.1 429
Sample 1 30 6 177.7+9.9 2547
Silymarin 200 6 181.0+14.1° 24.0°

(1) Mean* Standard error
# ; Statistically significant compared with normal data (### : p<0.01)
* ; Statistically significant compared with control data (** : p<0.05)
(2) Inhibition rate
(Normal - Control) +~ Normal X 100
(3) Inhibition rate
(Control - Sample) +~ Control X 100

Fig. 13. Effects of Injinhotang-sihosogantang-gagambang on triglyceride levels on
d-galactosamine-induced experimental liver injury in rat.
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Normal : Non treated group

Control : Administered with vehicle 0.9% saline solution group

Sample I : Administered with Injinhotang-sihosogantang-gagambang by 10mg/kg/day group
Samplell: Administered with Injinhotang-sihosogantang-gagambang by 30mg/kg/day group
Silymarin : Administered with silymarin by 200mg/kg/day group

v. & &

C B B, R, LR Biggol Aom AfBel BE RPHEES diol HI MBEML o
E EEY Mgolth Bt AR Bile ouisld K 259 KT B, BB HEAY
E OB ¥30e oln mme mKe KEstd mMARS AT EmeT mBERHSS
RBESHE Roln) EHL Kol B YRS VAL AT o] FHol IRy ERe v
of 43tkE AL 7 EF KL A:{bBy #ego]l chdstn @irsld AR RE
Riggeee hoolg @ 4 Uk 2, BE AN Eole MELS Y REHCKS ol &
BEAY ARNEY £3 Fe ZE 4%, A% SHHES 584 U2 wslslo @
Z A REFEAS S50 FMEY 14F 71522 albumin 2 o 9WASS A
gAst) Bagsl 31 Je AABAHSAS) 4 € HEvso AG?

RS o AWe #eEo) NAERG 98t 1 e B4sHA =Y Baded 29
3 FRRAFEZE virus, LB @EKYE, T30, 71¥F, BYWE £ 4&, 2S84 47t
2olx, 4, 4 2(53) aflatoxin, AFH24), Eim(shock), BIAY, FEHHAY, d=En}
%o] lom olz QAs) F= wlolBl2A KR TN FES, hE FEE %o B4l
o) wEadAe] it FRTWOIE ABELW, NE 8 BN, BEB%, KekH,
mEEEg don? olzd ERELS Y pilte 4#E A 3o FE KB, FX
e, FRnAR, mES] KEHKC Yedm o2 Q8 kB JedA =9 oe &
B e FESR F] REEBS BLUd Rez Bz Y.

BEEME FRED WHEY AESE B LEOD SKE, %8, BE BR ok Be%
oA FolE F glom, I ke WANE BREAT HEEE, RFMNR BRTR B,
i, LH, BAELR Haao®?

SgEadAE Ba7tA HRHOZ FEFRA vAe FEE BE KR 3T Wt 8
3l Ao} gewl & 52 d-galactosamine®} CClol o3 8 KRS BT BH

25t o3 FREMNES MENYT, & 59 HEHEFBMkKAO HlREES
o]3 apoptosise] A= FHA BH, M BES WHEIA FRES REste MEEe
MESH T, €7 mkHSKTFE T2H FIEG L Sikiad FRE tetd vad K&
2yl 9ee LT £V EEES TAAY s 4 FEG Ao FRiES BE
Avled BRSE EEEsol AL HEstdn £ 208 BEE Silybum Marianum(% 7%
FAZ)ol MPLHOZ BHETY e EE F9F KB AT HEAYT KV =5
fRE2E o] CCly 2 d-Galatosamined] 93l ##E FFiEH 3l #AF FREZET U
& W&k

A EEol Y EMERALHHTFBMRAS o 20004652 BRSO o) HHY &

Hr o
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BEST SeHEFige) &40tk EIEBS  AD 200461 kol oistel HEMAME A
Loz ALHAEY HERKAE “BYR HETFH SMT RGNS MERF BIIKES it
BIBHMEE FUE% EREBEYY. GELAD SENBTE METH BEKEE EEEE
E208 e 4o E FHY WHEI AMEAoN SEERAME “RIESBR ERTR A
BISANY LT R AR BEE NEEE 2 std Ngoz He &md Aty
th olF WEEHS WM, B WHES Bt EASQEU #Ed dolMe
of &8t RWasEel st HEFR BTRESIE SR AAEAT Sk AdME &
Rol Eahe m@BFol distal HEFK, Eiimels SRS EAEIReY K AolA
= #Ed Bste Baygsol distd mRBsste Hre EAYY fton w8 E, B
WS &b virus #E NFZ, BN, IFESS ) FRASD HE 2 Eae fEd £z U
Ehly) o 2ol EBEERHS old dE BREE Bol EAYD U

SEHBFES TS BEKE RO WEKE HEE %ud 2on wETEL ME
2 Wated mIFstAY HiEKReE sl FEI Fie BEZ BATE FREM EAL
%, WPIRL, WEER, RAGIFS BEY EAEE HBEA 1 kel BHFK, B,
BrEmEel e 22 UehIEs S#MEFee oo o BREE £A=n A

A Jimlel Y WS wHmoez ETas BRY EEYPMe skEmAMEss Hafige
To 7 BWEST BBBHMST BIT, AES BAEH Fowe BES AEAIT Kt
o HWE /MAA BEFEEZA FRST don EFPPNe kg HaE KR
o] B|#no] EHED HE, LETEY AREHD Efde g RH#S HHANE £
RS SEEMEITs, BES BEES KEd FATT ARPPYe sy B
BEE, mmmEste BFnMHNET BES BES BHslL M EY ASE BF5H7 P B
S WEsls ARS REAIE FAL ot £ e chuimeEs s MBS, BF®
Bl MBER, BHEKS FEBES Reloo Eigo] Ao HH22Me grpgss B
Tk, RIBEEHY HIBS RO WiE, Bulkol AMR PN HEMREEABIZA &E, NERET
fefol Aok FAEWPMe phm sty HHuRIL, BRIbESte mmiEREe Egoz A
BFHA, FErR 2 FE BES —99 mEd Fas e P Me kg Ewgely BEiT
%, W, TREETSY BEBEEY REARERN AHesld B TE FERESY %27 A
on FWFPNE skEMEHETY BERE, LERRSY FR/ 89 AL #ald
W EERED ARTHE, Bl &R7 Qom £F e rrp@Een BRLE BEK
el o AT EMFREY (FEStE WATR, BHEY x5S AT KA
HEL Aom MEETPNe nEmmEelnl RER, BRFHSE BREETKD BLERR BFE
ol #2727 Qo BEe BES Rt mEAse KRV Qen B ey
B (TRIBR, BHTwele Ero g #HESY ILEA StT WTRE, WEERY AR
7b don RPN skfmiEsln FIAEM, BHEESY EBS YA Aoz H
RENS Brete] sk, EHkol HEZ ATk

delM EEERSLHRFBMRT S BRtE EMES Ko Hol BHFIR, RITFR
B, BETmES fFfol o B&Z As) BEY FEEd AHesld EEANE BHoz B
e

ol Hem FRES Adstd HRE Handed dste @) B Tt LR
J AEE VAR HEE VAR dHE FHEA WF Ao F2 Ho AP a3
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o2, F BEY HuEds FAYse PHe oA AFAEN Yo HEHAA JAem 2
FAXE dg ol&Hy Ae HFEIR2e ME{LKE, d-galactosamine, dl-ethionine,
ethanol, ¢ -naphthylisothiocyanate (ANIT) S0 ¢]c} 314

olgig {LEYHEES IF BMEE FRAJIe FAEe) 217 g8 ReZ BuHen K
Wl e CCLot d-galactosamine® #'38 HFfE Helmdo) g RMPRE Bif3tATH

CCly 22 I mttWHES I MY BLIFEE fFx3ty APIEES MEAA T3
o2 fMilate FEAT mebA, Atk I = EAQ Hejrdo] CClol o Frps
#o|t}. CCLY HEET dovs 4ol He X2 o AXARn 3 Rl 71 K338
ok CCl RIMRE F 55 ool AX A LWNAR K monoxygenation systemol] 23}
o} free radical metabolite(active intermediate : free trichlor methyl radical - CCls, -+ OOCl)
o] 4 E I ©] free radicalo] WFiifzel 14, HFH T DEA FREZ Hol e AAAH
covalent bondingd} Al S MBESIA] 7] WA 2 Rl JAiny #LE z3A )

a2y, - CChe Hre Z% ZA A BMLE FHEAA MG S 2834 He 3=
gl Ak g pEEe) WHRMERS) AFZE M BE, BN RR, T
A, MRS B 5o Aden, 53] Bo] o8N parameterZ2 < fifE FO2HRE MK
ol EE N MAHHE WECITY. welA, i BT AdM R F88 ¥ F 3
U2 Mt transaminase(GOT, GPT)= aminoZ} Ho|¥tE-& ZFHulslc kel @Oz &
Ko g 713 ol ol &8 ow, o] MREMHEY LIS WHMoE AT WK B
sEol Hrigkel Bl A3 Poll ddel transamineset MO HEEEES ¥& FHMHS JUERY
= Aoz AdAH U o & M9 transaminase(GOT & GPT)9] E#E®Em, lactic
dehydrogenase(LDH) 2 alkaine phosphatase(ALP) B3&iEtEe] B 2 miF$ e triglyceride
& ®mE Y34 Bt
, 3, FolAel glutathioned Hi'1EHolY DNAEA, amino -acidQJ ol% Wl 9 thiolr] ¢
i S 2ol AMEMA 9% Ay /A KA AQ BWEIY. Y JHA mEEEd
A BRA dadoz mibd R#EYS HWaEdte AAAM WK RIEREQ glutathioned
ol g3t gINS BHEMES Mol BHAVE VL GST7} dte Roz dejA Yo P00

T3, SOD+= metalloproteins © 2 A iEM Lol Fddte 849 F57° wel Cu, Zn-SOD,
Mn-SOD, Fe-SODZ #A¥isled]l I #iee @—3h” SOD+ hydrogen ion#} superoxide
radicalo] ¥H3-3l BELLAKEKE AFAI7IT BEELKES catalased| 3] E3 A2 5
o2 A superoxide radicale?} @Eg{LAKHE Emo) =& MMREE Loldte a7 A1,
superoxide radical®} @itk Ak #Ere] wh8-o] A7)R) 2SS hydroxyl radicalo] 4712} o}
hydroxyl radical Z7}ol W& MAGLS Wolshe 77 gz gaix Yg >

welM, CCl, EEE #iNd 3719 free radicald] 28] SOD7} 47t A7l ALE K1
Hol stk &M I BEE FHAIIc ¥l 3t d-galactosamined galactose AHERE
%?} uridine triphosphate, uridine diphosphate ¥ uridine monophosphate ¢ BE B =
RNAS &8o] Aalslo] AR e F=sn 7 wa Ao HE F 85389 =
A5k @R Ca¥ BEE BMEAA MY B #FEddn A A

£3), d-galactosamine$ #F A —fi] #EHSH ARAAXN deEhd= B4 FAMSG RS
Be fushe Aoz d8lA YR 53] galactosamine S FFMNIEIE ¥ HEMMS 2 5
o) KIES SW3lT At ks glucose M-S FAA717] 9lste] fRafEfEs Yoy B
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7t doluAl = 8t A FFEST MK ol dolue Aoz #W&dd U

HERE S S SEABAT BN SS HEAFIR, RFRE, B TmE /Efol Jdol BEE ke
2 [EAZE RoE BEE HEHEH FEE ERESALVEIFBMKL S &8 AR 1B
iR 7)1 2% BKE 10mg/kgs F4F sample I3} 30mg/kge Fo% sample N2 &5
3l transaminase(GOt & GPT), ALP, LDHS} & #F EME 2 mss QY triglyceride
723 GST, GOD$} 2& K] homogenates} FF ) 23S AfLBM WES Saa of
el 2L HRE IS F AN

CCl HE FHE FEE VA m#d transaminase FHEEC] e B WBEE U
& KR, P GOT EHEMES CCl EE HEMS 3914714294 Karmen unitZ [
3643+59 karmen unito] HI8te] ¢k 970%(p<0.001)e] ¥ BME BAZYOHW MK
sample 1% sample [I #HFANME ztzt 1243+121.2 karmen unit®} 647.8+58.2 karmen
unit2 HEE lbdle] 242zt 65.7%(p<0.001)9} 83.5%(0<0.001)9] &% GOT EeFKiEt: LIt
MR R7F BESH U

azln GPT fEHEA U] CCl RE #HEBRFAIA 1694112479 karmen unitZ [FHH
4942+73 karmen unite]] ttde ¢F 240%(p<0.001)2) FolF LAES BPYon KK sample
I 2 sample I #Ea#ANA Z+2z} 783.0+£31.6 karmen unit, 660.2+20.6 karmen unitZ 2
Brol Ltate] 53.8%(p<0.01)9} 61.0%(p<0.01)e] &% GPT BEiEH EFAMIKES} AEDY
t}. FABIRFERZ ALEF sillymarin 200mg/kg #ZEFEl A= 17451+136.7 Karmen unit2 %
gBtol vlsle] 554%(p<0.001)) HES A+ AAERE RAFAL

agl3, lactic dehydrogenase (LDH)EHZiEHE o] thallrs CCl4 fEE HREELS 14215+
1589.1 Wroblewski unitZ JFRRIE [EHR 2467+261.6 Wroblewski unito] 3l <F
470%(p<0.001)2] EFA-& B Yo K sample | L sample I HFHEFANA= Zzt 45034+
1152 Wroblewski unit, 3739.4£311.3 Wroblewski unit® ¥BE#ol Lh3led 68.3%(p<0.001)9}
73.7%(0.001)2] &el§ LDH EKiEME EMmIERE7E BEHJT. Az gE2 AL
sillymarin 200mg/kg #EiR¥o) A= 872+84.8 Karmen unitZ ¥#EEE] H3le] 48.5%(p<0.01)
o] FES F5dAaETRE BAFA

Wi ol] BFiRE AR EAM MES alkaline phosphatase (ALP)EZiEMEEE ] tisl e CCL &
B HEHES 794237 K-A unitg JFERE EFHF 332123 K-A unite] s of
140%(p<0.001)8] g EHAE Ho FAOov B sample 1Y sample I HEHS ztz}
77.5%8.6 K-A unit, 8211125 K-A unit2 $RHE st EhE B8-S v|X]x] £}

MFEEERS ] triglyceride (TG)& &L CCLe EEH L 782+72mg/dlE2 FRE HEH
58.9+8.8mg/dloll ksl oF 30%<9] #Emrl REHACHW MmF 4+ TGEEA Ui HEK
sample II #EFFNA 554*85mg/dl2 HER] Lt 29.1%(p<0.05)) #2% TGEE 8
IR BEAN L, EEE BEFED sample [ M E 73.4152mg/dI2A EOE #
L7t A 223, & BREAAM AL FFNRIE silymarin 200mg/kg HEFAME
54.6+5.6mg/d1Z A 30.1%(p<0.05)2] §o =AM aHE Ve

B O EEY HEHRY parameter?] YR [ FFF viXe HES AED £R
CClL MRE HBAFS 5511022g/100g02 LEE FHEF 324+0.10g/100go) sl <F
70%(p<0.001)9] fJd ®ME JFEMNU LY KK sample [ L sample MFHEEFAE 247
4.92+0.17g/100g7 4.77+0.27g/100g2. 2 10.7%(p<0.05)8} 134%(p<0.05)e] ol IF &=



BB S BT B B ST ol ol viXle BE 205

o] WMMEIKERYY BEAJAT FAAvIneE silymarin 200mg/kg % ERT¥E-24.7310/30g/100g
o2 fFAR HRE K9 FUH-

EE CClLoll o3 iz Y-S Riltol A= el glutathione S- transferase(GST) #% 3%
el e eSS MY HR CClL RE B 0564100322 HHEEE RWH 0135+
0.0200) tbsted oF 320%(p<0.001)8] /T E7HE HAOH, WK EEHY sample I,
sample I #HEPFANM = 22 0.54710.035, 0.556+0.0282 A Ot & S F2| £3tgon,
FAu) 2 FE silymarin 200mg/kg HHLFN M= 0444100358 21.4%(p<0.05)9] 21§ GST
IR R 7Y BES At

12} 31 superoxide dimutase(SOD) BZRiEHE A disiA s CClL EE A 021000158
WRE EAE 0391+0.0140] 3t oF 196%(p<0.001)e] % BWAE UEUALH, B
sample 1 % sample O &KEFM= 2z} 0.240%£0.009, 0.2580.007= %iEEEe] uv]3lo]
14.3%(p<0.05) ¢} 22.9%(p<0.001)2} &<1§t SOD #mmrt EES AT

d-galactosamine #¥HR2 FHEA HEH VF Y transaminase FHiEE W K] YRE
HERS R, M GOT iEol glold-galactosamine FE{E ¥ MBS 3110+£675 Kanmen
unit® HEE FA B 729.71£328 Kanmen unitd] th3le] oF 326%(p<0.001)2] #2i% FI1E
EAS BEFYo, ik sample 1Y sample I H M-S 2+Z 3423+141.1 Kanmen unit,
34452+%208.2 Kanmen unite® ¥RH so dEoe EEE vXA ZAdd. mEd
GPT#EM Ao A% d-galactosamine fEE ¥IEH-S 1217.1+80.4 Kanmen unit2 H@EE E
%P 5264+19.8 Kanmen unito] t3te] oF 131%(p<0.001)9] &3t GPT E#%iEHS A4 &
#E Yeldth B sample |9 sample O #EBNA b2} 1300.4+78.6 Kanmen unit,
1201.1 £80.1 Kanmen unit® $EEEEd dled B0E8 2L uxx Z3go.

&, mE+ LDH EHo] wsiMe d-galactosamine MEE ¥HWHE-S 19299.5+1686.1
Wroblewski unit® JERiE [E# B 3001.71246.2 Wroblewski unitell tbdled ¢F 543%(p<0.001)
o #9l% LDH #&¢tsl Z7+8 JehlQon], M sample 1 % sample I H@EAM 22}
8211.5+714.3 Wroblewski unit, 5140+448.9 Wroblewski unit2 ##B#o] vl 57.5%(p<0.001)
s} 73.9%(p<0.001)9) #2% LDH &M EAMGIKEST BES A

T3 MmE+ ALPiE#Eo] o] d-galactosamine [RE HWHEHLS 1364134 K-A unit2 HEE
TE#E 788436 K-A unitd] ftate] ok 73%(p<0001)e] o8 ALP Be%iEHS 2718 UE
Weloen, M sample 12 sample 0 REHAME 247} 1274+35 K-A unit, 129.8£5.7
unit®  HERF 3t 44 EgE ¥ES A XA

m#E BERSY TG &&d thalA d-galactosamine FEE HHEHS 2381+1202mg/dlE
B EEB 35.2%3.7mg/dlol Lsled o 265%(p<0.001)e] Frold ZUh7t AEANLY, KK
sample [ #EBIME 1777+99mg/dI= ¥R viste] 254%(p<0.05)e] &%
triglyceride &&S @MMHKR7} BEHAL EBE EBEHQ sample 1A= 2281%
341mg/dIZ EoE FE L FA R3}A

FAHI W FEE ALE-3 silymarin 200mg/kg ST = Z+ parametero] 4] galactosamine
RE HWEEA LI /o FREYLRE Jvehdol REHAR

LlEe HRERE F&3d EU HHEEBGSHRFBMES FE2E8L CCL ¥
d-galactosamine©2.2 F#EE #F o HFREHe dal CClL RERI alMs FRJEYRT R
EH Yo}, d-galactosamine EEH A LDH ## L TG 4&° 98 FREBAA #9
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3 FR#E URE Jehdio] EF K 2 APAHANAN 8 435309 71F 2 8o g
ge7} o]F oo & How BEACH

V. & B

B ED SN EmE e &S HRMmoE MEAsty HAsld HEBY HEEES
SeHHGEIT IS T RGBS Rnkistd gk EHE 2 alls, B &8 a9 i
Homogenate % ®EREME] o HRHEYRE ERIIAD BR EHEAd Ao
transaminase(GOT & GPT), LDH, ALPE, miFmK sl Qo] triglycerideE,  Homogenateoi]
1o GST, SODE #EstA b2 2 fimg Aok

1. BEEGARHGEFEMM TS CCLE FEA FHEGA H3ld mFE+ GOT &l 2o
Huangol ksl sample I, sample HolA 2+t p<0.0019] HEH U GOT HEHEMIHIRK
RE Jehlilen, mi+ GPT iEtkol o] HEEAl 3t sample I, sample I olA
Ztzt p<0.019] HEHUE GPT FEHEAHBR ZE= AT

2. CCLE #HY FiEfm Bl mi+ LDH &l 310l HWMH tsle sample I,
sample IolA] ZtZt p<0.0019] HZEH: = LDH EHEMEIBERE 2= A

3. CCLE FRE WHREGI Y3 mE+ ALP Eirol o] HWEH ity ¥oges BEs
F2 Z3At

4. CCLE FA FiREB Hsld mF4 triglyceride &l o] HWEE A 3l sample
OolA p<0.059] HEM e triglyceride FHHEMEIBRIT BEAAT.

5. CCLEZ F#YE FHEGA Had i EE ddXdes HEHA 3l sample I, sample
Dol Zzh p<0.059] HEM: de K EENHKE/L BES AT

6. CCLE FHA FEEG H3lad GST EHEC dojre HEN 3o Eode &S
FA 2343, SOD FEHEC doXMe YR L3t sample I-& p<0.05, sample I
£ p<0.0019] HEK JE SOD FEHMEIKNE BESAD

7. d-galactosamine® 2 FHHE FHG Bt mF+ GOT, GPT #FH#Ed 3o GOT, GPT
= HERA el ¥dE gRs FA XIqd.

8. d-galactosamine® 2 FHEH FFEGOl Yl mifh LDH iEdol o] HEWE L3ty
sample [ oA p<0.01, sample DojAE p<0.001e] HFEiENE LDH EHMHEIRR7T &
EH Ak -

9. d-galactosamine2. 2 FiE® HFiBH ol Wt miE+ Triglyceride &&Eol glo] HEHA

3l sample HolA p<0.059] HEH U SEMEIZLR7E BEHUL, sample A=
Triglyceride iEtES MHIAI7lE B S Holu #Hitme s AEKS REAA Fdt

Lk HRERE &3 R BHERSSKHRTFEME S CCLE FHE FEEGI A
M HFREMR BEHANSY, d-galactosamineE FEEE HEEC dsire FREZRL
PESAY gon gdoz AL EpHEMS FA L REREY ddld BB HEY
yEs e BpEg.
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