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Protective effects of Jucha-whan on liver injury of guinea pigs
induced by CCl4 and d-galactosamine

Eun Ju Choi, Jac Chun Kang

Graduate School of Oriental Medicine, Sangji University, Department of Interal Medicine,
College of Oriental Medicine, Sangji University

Objective : In order to investigate the curative effect of Jucha-whan on the protective liver of guinea pigs induced by CCl
and d-galactosamine, serum transaminase(GOT, GPT), lactic dehydrogenase(LDH), alkaline phosphatase(ALP), glutathione
S-transferase(GST), superoxide dismutase(SOD) were used to measure enzyme activities and lipid peroxide level.

Method : The subject animals were divided into 5 groups; a control group(untreated), a subject group(administered with
0.9% Saline solution), a sample | (500mg/kg administered), sample [ group (1000mg/kg administered), positive control
group(administered with 200mg/kg silymarine).

Result : The inhibitory effects on the serum GOT, LDH, ALP, SOD and Lipid peroxide level activities in protective liver of
mice induced by CCls were noted both in the sample | group and sample [ . The inhibitory effects on the serum GPT activities
in protective liver of guinea pigs induced by CCls were noted in sample [ group, but it was not noted in the sample | . The
inhibitory effects on the GST activities in protective liver of guinea pigs induced by CCla were not noted in both sample | and
sample group || . The inhibitory effects on the seram GOT, GPT activities in protective liver of guinea pigs induced by d-
galactosamine were noted in both sample | and sample ], but it was not recognizable statistically. The inhibitory effects on
the serum LDH activities in protective liver of guinea pigs induced by d-galactosamine were noted in sample [ , but it was not
noted in sample | group.

Conclusion : According to the above results, it is considered that Jucha-whan has treatment effects on liver injury in guinea

pigs induced by CCls and d-galactosamine. So it is required to study about the actions of mutual relation of medicines and
patho- mechanism through experiment.
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Al S EACCIHE FoE FEFY Jd
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RE |miFT Transaminase (GOT & GPT), Lactic
Dehydrogenase (LDH) 2 alkaline phosphatase(ALP)
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v w o Astg el miEd e transaminase(GOT &
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GOT$ GPT EgiEtiEel 54+ Reitman &
Frankelif:ol] Z3to] GOT. GPT #lsEH H4(ohitA
ez 3L, B AHEEe] FAskth 5, GOT
£ GPT 7| 4S 1.0ml A A8 dd] W 370 55
Aol A SEZF g £k 10 S E i
02mi A& Al@ el 71ek F 37C FEeM GOT
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(2) g Alkaline phosphotase(ALP) iE1E 2] 7

T ALPIEYERE S Kind-Kingike) Z AR A
Z3ha] ALP-S kit 8Za(o kA k2] B AL, k)& AL
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g The 3770l B Ee] 1581 A o F A
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(3) M5 Lactic dehydrogenase(LDH) {& 9] 7
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(1) Glutathione S-transferase(GST) /&Y =4

Habig 59] ¥ #3}] 2.5mM 1-chloro-2,4-
dinitrobenzene 1ml, 5SmM Glutathione 0.5ml, 0.25mM
phosphate buffer(pH6.5) 0.9mlE 3 3 vF-2-H-8- 25|
A 587} preincubation A}Z] & 7} homogenateZ 100
i feted 340nmell A 383 RS &4 815tk

(2) Superoxide dismutase(SOD) /&4 &%

Oyanagui®} Hof| #3}e] 7.5mM xanthine 50 ¢}
10mM hydroxylamine hydrochloride 50 ¢ 500mM
phosphate buffer (pH7.8) 50042} 5004 liver
homogenateS - g 32 377 oA 1083} preincubation
AlZ1 & 0.42unit/mle] xanthine oxidase 0.2mlE i3}
o] 2087} incubation A}Zt}. Sulfanilamide8-98 1ml
9} naphthyl ethylenediamine 1mlZ figt 3 Al -20f| A
2083 WA 5 540nm| AN BAEE S ske] &
SOD#E& T3 th
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1) % Transaminase(GOT & GPT) {E{EEd] o
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CCls R ¥ fHafE AH 9] MiEd trans-
aminase /51 )3 Fo) FRE AP AR
3lF o CCue EiEsHE Mo GOTHENLS 6860.0
+227.4 Karmen unit® CClt JEREE EHTES] MiE
GOTiEM-S 291.0424.8 Karmen unitdl] B}3}o] <k
2257%7} F7HE p<0.0019] f-2l& GOTiEfke] 2
7Ve BT M S00mghkgS Foldt EHERRHLIT
Sample [ ) 2 1,000mg/kgs Fol 3+ EEp#E() st
Sample [)oll A= Z+z} 5884.34307.0 Karmen unit®}
4109.7+403.1 Karmen unit® Z+z} p<0.05¢} p<0.001



o] el @ miFd GOT Ekifitel JedAEx 5
JEY AU IR FER AHEE silymarin

d
200mg/kg AL = 1733.0+150.6 Karmen unit
2 p<0.0019] 213 GOT BEFimIEES] A5odA A
2 el Aek(Table 1). ®ah, [iEH GPTiHH:-S
CCls JEJETE F#E9] 231.3+23.1 Karmen unito]] 1)
3ol CCle A2} HIREES) 139501859 Karmen unit
2 503.0%(p<0.001)2] 213 GPTifEe] &g2
& BYo) tgi Sample [ o= 11235+
64.1 Karmen unit= ##8#to)] H]5le] p<0.059] -9
& GPT BEifit 54835 vehliglen, &
7% Sample [ F8EE] A= 1292.31+-86.7 Karmen unit
B o2 dAAT e AFS Holu BAHCR §9
AE A Gk FguladER A3
sillymarin 200mg/kg#% S8 M & 947.7£53.8
Karmen unit2 ¥ E#EE] H]5te] p<0.019] HE3
GPT 45 A 5 el 9l ci(Table 2).
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Figciy

CCl4 T2 2 W85 AF e misd lactic
dehydrogenase(LDH) BERiEMEE 1A kil
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LDH B35 = 23016.7+2206.0 Wroblewski unit
2 JERERS ET LDH &S 1851.54£312.5
Wroblewski unitel] Hiate] 1143.1%(p<0.001)2] F-2]
3 LDH ifife] $718 29t & Sample [ 2
Sample [ HEEd A= b2 17362.0+£1213.6
Wroblewski unit$} 14747.8+1245.2 Wroblew ski unit
2 EHEEE] »ate] p<0.059 p<0.01¢] -¢)g LDH
BRENES s A7 g HUATh Hdnl ek
& silymarin 200mg /kg #HifA A= 9665.5+418.9
Wroblewski unit®2 p<0.0018] 2}g LDH %52 A|
F7E Q1% = A tHTable 3).

3) M Alkaline Phosphatase(ALP) JE{EE ) o)

o g9}

CCl 5o 2 e HEfE g3l s alkaline
phosphatase (ALP) i&{EE el nX & fgel 348
gt Az, CCUE pgiE e #HIRHFS MiES ALP
EEFIEIEE S 139.6110.8 K-A unit® Ik R
44.8+1.9 K-A unitdl] B]3ted 211.3%(p<0.001)2]
o3 ALP {EMEel S7H8 #ET & AAch il
Sample | 3 Sample [ #8#fl A= 212 108.58.8
K-A unit®} 99.9+4.3 K-A unitz #fiR#] vl 2}
7+ p<0.059} p<0.019] {ojgt F7HAR 84S B4

Table 1. Protective flects of Jucha-whan on Serum GOT Activities on CCla-Induced Experimental Liver Injuried Rat

Groups Dose(mg/kg, p.o.) No. of animals GOT activities(Karmen Units) Inhibition(%)
Normal - 6 291.0424.82 -
Control - 6 6860.0+227.4% -2257.4v
Sample | 500 6 5884.3+307.0* 14.2¢
Sample [ 1,000 6 4109.7+403. 40.1¢
Silymarin 200 6 1733.0+150.6%%* 4.7

Table | ~Table 12 7}7] $]H 2} L2 theah 23,
a) ; Mean+Standard error
’; Statistically significant compared with normal data(":p<0.001)

b) Inhibition rate (Normal - Control) = Normal X 100
¢) Tnhibition rate (Control - Sample) + Control x 100

Table 2. Protective effects of Jucha-whan on Serum GPT Activities on CCla-Induced Experimental Liver Injuried Rat

Groups Dose(mg/kg, p.o.) No. of animals GPT activities(Karmen Units) Inhibition(%)
Normal - 6 231.34+23.1* -
Control - 6 1395.0+85.9* -503.0"
Sample | 500 6 1292.3+86.7 7.4
Sample 1,000 6 1123.5+64.1% 19.5¢
Silymarin 200 6 947.7+53 8% 32.1¢
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Table 3. Protective effects of Jucha-whan on Serum Lactic Dehydrogenase (LDH) Activities on CCl4-Induced Experimental

Liver Injuride Rat

Groups Dose(mg/kg, p.o.) No. of animals ~ LDH activities(Wroblewski Units)  Inhibition(%)
Normal - 6 1851.5+312.5" -
Control - 6 23016.7+2206.0% -1143.1
Sample | 500 6 17362.0+1213.6* 24.6°
Sample [ 1,000 6 14747.8+1245.2%+* 3599
Silymarin 200 6 9665.5 +418.9%#* 58.07

Table 4. Protective effects of Jucha-whan on Serum Alakline Phosphatase(ALP) Activities-on CCla-Induced Experimental Liver

Injuried Rat

Groups Dose (mg/kg, p.o.) No. of animals ALP activities (K-A Units) Inhibition (%)
Normal - 6 448+1.9 -
Control - 6 139.6+10.8" -211.3»
Sample | 500 6 108.5+8.8* 22,30
Sample [ 1,000 6 99.9+4.3%* 2840
Silymarin 200 6 68.7+3.3%%* 50.8°

Table 5. Protective effects of Jucha-whan on Lipid Peroxide Levels in Liver of the CCls- Induced Experimental Liver Injuried

Rat

Groups Dose (mg/kg, p.o.) No. of animals  Lipid peroxide levels(absorbance)  Inhibition (%)
Normal - 6 0.162+0.015" -
Control - 6 0.213+0.011% -3L.6"
Sample | 500 6 0.19910.011 6.7¢
Sample [ 1,000 6 0.178 £0.014* 15.67
Silymarin 200 6 0.167+0.007** 2179

AT Ful o silymarin 200mg/kg 5 ELEol
3 K-A unit2 HEREE] ¥]8le] p<0.0012]
AR FZ L VERN R tH(Table 4).
] 2k A A itsle] gigk g7
ﬁl'ﬁ"ﬂ CCl Fol2 28 M dF9] T 2
AEsto] JREERR L) Ui’ 43S AES 2
?Jr, BH PEEER by 535nmol| A e Wtz
o CCls JRiE BHHRRES] RFollAle] RECERML
% 0213100112 JFRE IEHEE 0162100159 b
atod p<0.059] ol el S718 Uehlo] g
EER Lt 2088 4 4 AU #iE Sample [
B E 0.178+0.014% ¥ EE Y3l
p<0.052] #-ol3 IRERRILE AANNLS & + 3
Rom, FraE Sample | #HEA) M= 0199400112
ta AT e BEE Holy FAHE feolA
< 9AEFHA sk} kA ¥l moE silymarin
200mg/kg FELEE A = 0.167+£0.0072 p<0.019] &
o3 I RREGERR(L AAEA3E JehHAcH(Table

_0|L
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5). =3, fge) IRECaRs L A& CCu RE HHaE
o] jgol Mol REER e 0.173+0.008% JEEE
IEHRE 0.0424+0.00990 Mt p<0.0019] &-<]8 0k
JerEel S48 Jehlo] IREERR L R8-S ¢
AT Kl 500mg/kg 2 1,000mg/kg HEiffe] A
Z+z} 0.155+0.012¢}F 0.1474+0.011 2 HiaEE] 1)
to] oid AAA T e BEE Ve BAR R
AL A FdulmtE silymarin 200mg/kg
P A= 0.1294+0.0072 p<0.012] &2 A
FeEmE b A8 & YEh A Th(Table 6).

5) glutathione S-transferase(GST) iE Rl tf gk &7}

3o CCls Bolg f28 TG 839 K
glutathione S- transferase(GST) BE& ] WA=
#e 59E A9z A9, ife] GST BRiFHEe
340nmolt A MESeEe] WSR3l owCCh jiEE %
IRRES] GST BB 041540042 JEERE 1FH
B 0260400369 Blala] p<0.019) §9)8 2715
HAE 5 AT #il Sample | 3 Sample | 5
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Table 6. Protective effects of Jucha-whan on Lipid Peroxide Levels in Brain of the CCla- Induced Experimental Liver Injuried

Rat

Groups Dose (mg/kg, p.o.) No. of animals  Lipid peroxide levels(absorbance)  Inhibition (%)
Normal - 6 0.0424+0.009" -
Control - 6 0.173£0.008" 230797
Sample | 500 6 0.155+0.012 10.1¢
Sample [ 1,000 6 0.147+0.011 15.1¢
Silymarin 200 6 0.129+£0.007+* 25.4¢

Table 7. Protective effects of Jucha-whan on Liver Glutathione S-Transferase (GST) Activities in CCl-Induced Experimental

Liver Injuried Rat

Groups Dose (mg/kg, p.o.) No. of animals GST activitics (absorbance) Inhibition (%)
Normal - 6 0.260£0.036~ -
Control - 6 0.415+0.024" -59.5"
Sample [ 500 6 0.381+0.035 8.4
Sample [ 1,000 6 0.356+0.017 14.2¢
Silymarin 200 6 0.328+0.017%* 321.0¢

Table 8. Protective effects of Jucha-whan on Liver Superoxide dismutase(SOD) Activities in CCla-Induced Experimental Liver

Injuried Rat

Groups Dose (mg/kg, p.o.) No. of animals SOD activities (absorbance) Inhibition (%)
Normal - 6 0.440+0.057" -
Control - 6 0.25840.031% -41.5”
Sample | 500 6 0.27140.028 4.10
Sample [ 1,000 6 0.338+0.024* 31.39
Silymarin 200 6 0.378 +0.017%* 46.6"

Bl A= 247} 0.38140.0359) 0.356+0.0172 £
ﬁ@l Hlate] @A AAA A S HolF BAA
FoA S A HA Fskoh FA B @9
sﬂymalm 200mg/kg #HEEEN A= 0328400175
p<0.019] #2]d GST BERiFiEe] 2718 A4
< 4 9l%lch(Table 7).
6) Superoxide dismutase(SOD) {iFIER ] )8+ &3
Al CCld T2 fodrd HiEE dAxe B
superoxide dimut ase(SOD) jEIEE Y X &= e
ENE A9 A9 179 SOD BERITHEE 540nm
A Bt WstR slglon] CCla A x| #Hage]
SOD EERIGHS 0.25810.0312 JRKE EHE
0.440+0.0579) thate] p<0.052] Torq 3 2AE O
2 4 AU filE Sample | FHEFFNA = 0.338
+0.024% EERC] ¥)sle] p<0.059] 9|8 7
AEHE Ve, B Sample | B A =
0.271+0.028 2 t}A AAA7) = AE e
v LR silymarin 200mg/kg £ B A &

okD

el

r

0.378+0.0172 p<0.01¢) §<|d SOD Eeiktiol
oA ZHE JER A THTable 8).
2. d-Galactosamine &t FHERO Ot BT RE
=1
1) IfiLj5H Transaminase(GOT & GPT) {EifEel] ¥
3+ g3}
d-Galactosamine 5o 2 ¥l JHEIE B2 M
& transaminase JEPEREZC] MR E e ETE
A8 st A7, 3# ol d-galactosamine & A28 i
F9] transaminase {EfEo] @A s ZrtE o] WHE s}
farel 2 o 4= )1t} d-Galactosamine X | ¥ HEE:
o) miFEY GOT ke 653.5+31.7 Karmen unit2
JepgiE BRI GOT EARAE 2910+
24.8 Karmen unite]] ¥]3le] p<0.0012] §2]& GOT
BRIEESY S7F8 BEHdh Bl Sample | 9
Sample [ g = 742 599.8430.3 Karmen
units} 580.8419.4 Karmen units % iaEo] w)sjod
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fER0| CCla ¥ d-galactosamineS2 FtE &7 of FHEE olxl= dE

i oANI)E RS Hollt $14e Tk & 2) i Lactic Dehydrogenase(LDH) &t ] %
AU p g2 A8 silymarin 200 mg/kgiR Bl A & 83

9 GOT FEFEES 412.3+42.1 Karmen unit= d-Galactosamine §-% JFi8{E €3 9] miFs LDH
p<0.001¢} £9}3 GOT AsAAEHAE Bk  HHEd vAe Kk A48 438 23 d-
(Table 9). Galactosamine & $HEFEe] Mg+ LDH BEREE

e, MiFT GPT jEME2 d-galactosamine JEREE £ 2955.0+258.9 Wroblewski unit® d-galactosamine
EHEEES 231.34+23.6 Karmen unito] H3led d-  JERE IEHFES 1851.5+312.5 Wroblewski unito]
galactosamine i ¥HHARES] 574.0+51.3 Karmen et p<0.052] #2)%F LDH &k /e B4E
mitZ p<0.0019] o} GPT iEiES) A5ad2 B v} K Sample [ £ HE A A 2387.2+97.9
Aok i 500mg/kg 2 1,000mg/ke #rE A A& 2} Wroblewski unit®2 $EEE] ¥]dlo] p<0.059] 9
7} 478.0+42.0 Karmen unit$} 468.0+23.9 Karmen 3t AR &#E VehQl.on, i Sample | 3 8EE
wnit2 EEEEE] H]8lo] Thh AANIE AEFS B A& 2531.0+138.5 Wroblewski unit2 Tha A
oV EAldoE folde Holx gty dulw  AlF|E ATE Bo FUoh dAv|webE silymarin
oFE 2 AME-3 sillymarin 200mg/kg #ELFE) A = 200mg/kg #EFE = 1626.3+130.5 Wroblewski
297.7+20.5 Karmen unit®2 p<0.001¢] 2|3k GPT unit= p<0.0012) 2% LDH A5AA £37) <14
FEAARHE Bof FUtKTable 10). =] QAtH(Table 11).

Table 9. Protective effects of Jucha-whan on Serum GOT Activitieson d-Galactosamine-Induced Experimental Liver Injuried

Rat

Groups Dose (mg/kg, p.o.) No. of animals GOT activities (Karmen Units) Inhibition (%)
Normal - 6 291.0424.82 -
Control - 6 653.5+31.7% -124.6"
Sample | 500 6 599.84+30.3 8.29
Sample [ 1,000 6 580.8+19.4 1112
Silymarin 200 6 412.3£42.1%%% 36.9°

Table 10. Protective effects of Jucha-whan on Serum GPT Acitivities on d-Galactosamine-induced Experimental Liver Injuried

Rat
Groups Dose (mg/kg, p.o.) No. of animals GPT activities (Karmen Units) Inhibition (%)
Normal - 6 231.3+23.6” -
Control - 6 574.0+£51.3* -148.1»
Sample | 500 6 478.0+42.0 16.79
Sample [ 1,000 6 468.0+23.9 18.4°
Silymarin 200 6 297.7420.5%** 48.1¢

Table 11. Protective effects of Jucha-whan on Serum Lactic Dehydrogenase(LDH) Activities on d-Galactosamine-Induced
Experimental Liver Injury in Rat

Groups Dose (mg/kg, p.o.) No. of animals  LDH activities (Wroblewski Units)  Inhibition (%)
Normal - 6 1851.5+312.5 -
Control - 6 2955.0+258.9" -59.6”
Sample | 500 6 2531.0+138.5 14.30
Sample [ 1,000 6 2387.24+97.9% 19.2¢
Silymarin 200 6 1626.3 £ 130.5%** 45.00
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Zige] KE @A Jot TP K= T8k
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S Bk IS ikete] ME st dhar Bet &
A RS TIEsa RS Bel ste Aotk w3k i
e kol AAsHE o] glol w3l Mg brFkot
g olg &g fiske Aotk waba frEALS
mehe #tfEe] §% 02 Hol TR Zkete A&
o] 9lo] kiRl Uehte BEEE o AH-8-ato] 3
A7) gmhoR AlRE e NS vebd
E #ol U mEke o AFAE 95t
dmso] del olgsm glon, EH o2 CCl,
o &+-2, d-galactosamine, ethionine, aflatoxin, @-naph-
thylisothiocyanate(ANIT), chloroform & ¢f& 2 A}&
St FHEES FEAA i RS A8t ol &
oL gl a8, HEE e REAHE A
W el Hrle fhEE SO £ A3 of
Be FAT #% Mg AF st M transam-
inase, latic dehydrogenase, alkaline phosphatase & il
WIS parameters SR8 AY T & A
3la] Homoganate §12] BEE{LHgE )} superoxide
dismutase 53} 7o) F#gEo] Frol et BRI 2
it Hsts 2484 A8 5& Fatod Brista
Qeh 2 Ao e BHS BEOR st SHEAY
B350 HEEA e 9% mestaa
CClag} d-galactosamine 0.2 #-9Hd =] Of g
B 5232 My transaminase(GOT & GPT),

N
Mo
=
oy
>
N

alkaline phosphatase(ALP) 2 latic dehydrogenase
(LDH) B3Rz, T 2 fHER% Homoganate®] @ik
1bheEr &7} §fol glutathione S-transferase(GST)<}
superoxide dismutase(SOD) BERIGIEEE A2 4
gslo] 1 AWE Katet o 23 Zth CCldll 9
& HIEHEIES CClaz} BFe) BRAZA Y Sk
W EEEEES) cytochrome P-450 systemol] 2| &}
trichloromethyl radical(CCI3) & U= o f25 7] Al
23}t trichloromethyl radicale AbA9} 2 g s}od
trichloro methylperoxy radical(OOC13)& 3748t
2xalAro 2 By $£AUAE Zoj lipid radical
& Aol e AL 5S Yoyl el
!
A

JRha s 223 BT ¢4, o3t uhs:

Jo] =2 radical’ &2 cytochrome P-450 2} 4| 9% %
Gt Azl ol8 BERES FHHAA HleiA

g Qoo Az F0A Aok e R

o] AR [RY:EEELE A, radical scavenger=
2123} superoxide dismutase®] A, FrfuA Sl
cytochrome P-4509] &% 248 A o] &4 R
#eb Prirel F23 948 st glutathione-S-
transferase®) 24 S B3 —AETRHY A, R
1y A, FPREReRAE, MY A4 Tl dom, &
3] @o] o]4-5 & parameter £ {EIFE o2 5E
el W& HFe) BEkiEEE S olnh whabA, iF
Fmgeel oA TP f8 WY F shieA
MFES transaminase(GOT & GPT)& amino7} <)%k
o9 Zujohe MY FHoE MARMOR M 8
o] o] &5 3 ¢l on, o] BRG] Fee Mt
o @ gk AThEe] FAte} friliigel Bzt 2l
o] wa} transaminese’} MHIC 2 FElHo] &=& &
P vehgo) frEite) AER ol &Hx gk g
9, fEEE ks TR WA Bol SR
AAAR FAH e AR Do) A&
2.0 2 free radicalo] AA S FAdA Y
radical Asuhs-ol] o g BRRILIRES 2 3HA =
= otk AW SAE EBLIFES AR A

¢

rE

e fA skl BEER R A8l o 2
W] wda) Uy gl de Aer duEA o
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fER0| CCls X d-galactosamine22 HeHEl ElF(2] FrgRo o[zl g

thool2f gt o] EEbigE e A4S dAANS
2N REEELE IR e TEES B2 7
F A N #AE AR Y7t nehA,
EREA FolstH AL g o)A free radicals A4
sto] HEES A7) E CCle EE ik 2o A
o SRS FREAR L B8 IAEY & HotstaAt
st &, CCu RES e HEE 839 F ¢
I§E CCu AR T Mg 3% F SA AE3)]
Homoganizationd} 1. ©]E thiobarbituric acid(TBA)Z
o] &3t WS AHEste] JREGRRL A A E
& Hrlelqith T3k CCudl of& frfEEst e
THo] e fFe glutathione S-transferase(GST) 2
superoxide dismutase(SOD) B TE M et J&-&
AESAT. Fo A2l glutathione L &B{Eo|L
DNA&#, amino acid®] o] ¥FS 9 thiolgke) A7}
T3 o] AR Fa3 o8 JHx] ukgof 3
q Hod gt 12)ste] GSTE e 7| EHE
A ARl datd o 4HeE dAES 2ete
HH A WA wHEAQL glutathione s ©] 83}
AR ZJEZDS Ao] EfA7e 9% 3= A
ez 284 U AAWAA = hydroxyl
radical(OH), superoxide radical @ 3}AF3}4=4~7} @AY
2 7 Jon, 58] o| falEdo| gy Sl &
2EYE Uy HEY A E o] Ee] sl &
o) NREER LS, EAER Y, G4A ofd 2
AT 7] F 220 A 45 48 + A
o} @3 Al S WA A AA(endogenous
scavengers)& 3118} 3L 21©] oxygen free radical <4}
o tiell WA o2 A-g-ghct. 3t ofH AEE ]
U & S Z2E%S wolE oxygen free radical
AAA ] Fgo] AT 38 o]#g oxygen
free radical2 sulfonhydroxyl oxidation-& £3}of &H
B £4E 4oz S glo) ubelbA, superoxide radical,
hydroxyl radical 53} Z-& ¥tgXo] w74 2 free
radical £& #H4tslFaz AFAIE 4TS ke
B39 37} superoxide dismutase(SOD)o] T},
w2bA], CCls X A2 Aol Z7}E free radicaldl] <
3 SOD {EfEe] A4E Fidhe 222 Husefg]
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th @9, cClusl g FE1He Z2a e d-
galactosamine> 7] 52} Fejol|A] glojA] Hio] 2] 24
fr 43 FARR PSS dodle 2o HuEo
9itt. galactosamine-> RNASH &R A& AR
A7)e BAZ oA galactosed} 2 BEE AA
UDP-galactosamine® 2 R 5 =6 o] A&
glycoproteing FAE F YO 22 uridineyt £E 3}
Al =] A% o] UTP, UDP-sugars-& 124 A ff
MES FLA7e Ao geiA] o g Al
o AR F @5ge 249 filgA Ca S
A FRfe] Sl et gelA ok
E3], d-galactosamine-2 Tl Al 2 A2 Ao}
i

9 5o A4S st Sif#A glucose 3
AE TR gt KA Lot B AL
7b dojuiA =w 1@EmAl R A2 Y

ol dojufe Aoz By ok AL THRZ
kel Ze-E 7HA 3 glo] HEEHEE 38/ Jow
ALBEE FEIE FHEE ARZARE 1dE 3

= Atete] Axte fEl BFEE 500mgkgs
2ol sample [ ¥} 1,000 mgkgg Fo%k sample |
2 PRIl miEdS transaminase(GOT & GPT),
lactic dehydrogenase (LDH), alkaine phosphatase(ALP)
o} & BRENEE 2 3 i Homoganate®] JRE
#WEsfk 218 3 GST, GODS} 22 f 9
homogenatedt BERIEIES] £ & B3t ofefet &
< 278 A& F UATH CCl T 2 f2d
& 3z 9 miEF transaminase JEHERE] hEF faik
o) B9 AP A, M GOT iEfe] Slol #
FREE 6860.0+227.4 Karmen unito]] 3} sample |
2 sample [ ol 4] 212} 5884.3+307.0 Karmen unit$}
4109.7+403.1 Karmen mitE 2}7} 14.2%2] 23 (p
0.05)F 40.1%2) -9 (P<0.001) = IfiEH GOT
RIS AsdAErt IFHAT mist
GPT {Gftel] SloiM = HEHEE 1395.0+85.9 Karmen
unitel] H.3ted sample [ ol 4= 1123.5+64.1 Karmen
unit® 19.5%9) A (p0.05) e BEREEE 4
sdAEAt 9FFAG. 29D Tatic
dehydrogenase(LDH) B¢Z&1E A 2lo] CCls & %



HREE 23016.7 +2206.0 Wroblewski unit B] &}] sample
[ ol Al &= 17362.0+1213.6 Wroblewski unit2. 24.6%
9] P05 E FedAETE derid,
sample [ o| A &= 14747.8 +1245.2 Wrobl ewski unit2
359%2] F2p00NslE FedATA7} 1 E
Aok e frEE AR2ZA o] &H I e MmiEd
alkaline phosphatase (ALP) BEFIEIEE o #elM T
A} HHERE 139.61+10.8 K-A unitol] thato] sample
] oA 108.5+8.8 K-A unit2 22.3%°] &2
0.05)0E FedAazrt A4 =2, sample [ o]
A& 999443 K-A unit2 28.4%9) 94 (pd0.0H%)
= A}_/;o%zﬂg_y,}y]. IR AT} kA ZeE R A}
43} silymarin 200mg/kg #&ELEE = GOT, GPT,
LDH % ALP BEREIEE ) Bt CCl jRiE #1R
Foll et folgh dedAEns e i
Homoganaterhﬂ B 3AAAEYE CCl
2 EES HEREES 0213100118 JHEE A

of Iate] 31.6%9 MREEEL HAE A0S
Hol 3951, sample | 9} A= 0.178+0.014% HHEE
of ftated 15.6%2] 24 (p.05)%E FEE B
FAAA 7T A H R, sample | ol A= Tha
AAANI e AFE B FAch. = JE
Homoganateo| /| .2 CCl4 RiFE ¥ ML 0.173+
0.008% FFRiE FHHF tiate] oF 307%2] frolgh
IFEEREY FA20 a7 A E R o9, sample |
4 sample [| ol A& HfEfFl Heke] Ztzb 10.1%%¢
151%9) JREREE L AN ENE Bol} BAA
o2 fod-e itk A A9 el =3} 24
o Trolshes GST BeiEkol diste] CCl R H
o JERE IEE R tbato] oF 59.5%9] Fold &
712 B9l ow, sample | 3 sample [ & 22t %
H’D’ﬁ‘ﬂ] teatel AA A7) B Holu AR
SR g oy, ok w e silymarin
200mg/kg BB A = 321.0%2] Folgh S7 Al
A3t A9} 2831 superoxide dismutase
(SOD) BERiEIEE #elMe CCl gl HREE-S
0.258+0.0312 FEEEE EFHEF 004000574 3}

of o 42%2] Fo) g A s VRS o1, sample [

o)M= B EEE thaled 0.33810.024% 31.3%2)
A (p<0.05)3 = 7“\9-“*1347} AH = AL,
sample [ )M &= Tha AAAI) e AETE R F
vk oku| WeFE silymarin 200mg/kg ##LAEA A
= RG] Wehe] 46.6%2] SOl 7haclA) T}
7} A ik dF | d-galactosamineE 7ol
FAlste] bl fpREEd) digt AxaRE €39
i 35 A 2] transaminase(GOT & GPT), lactic
dehydrogenase(LDH) 59| EEEiEMHES A X2 3t
o] W7} A3t 47}, d-GalactosamineTH& £ & %
REeA] & EHEA
] miEd GOT7} 653.5+31.7 Karmen unit2 <F
125% 214 (p0.00HN e F71HE BYlon, HiEE
o 7198t liEFC. 2 ©)3 ¥ = transaminase FF3RiE
el X e Kkl e
747} 599.84+30.3 Karmen unit?} 580.8-£19.4
Karm en unit®. d-glactosamine i $Hig#Eol] fLato]
T A TE AEgS Holu AR folA
& oy okokch LDH BERigME S BT
2955.0+258.9 Wroblewski unitol] H;3k] sample [ o
A= 2387.2+97.9 Wroblewski unit 2 19.2%9] f-2]
A(p0.05)) = BRI dedAEd7 A=Y
o}, oFAdu) ok AFE-3h silymarin 200mg/kg Fe B
gqicﬂ] M= & parameterc]] 4] galactosamine 3] %] %]H8

HEAES d-galactosamine &

sample [ & sample |

Btoll vlsto] Fol g B REAIAE vEhdel 945
At
Pibel A9A%E ol i eFEE2

CCl AR & e HFfEE dFd #Hatod Mmd
MrfE=® =) E<Ql transaminase(GOT, GPT), latic
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FaEEd Bele] e wE oEA A2
o] eI %At el al, B Homoganateol| A o] FH:H
Fefl, BAAAEAd0] LN FFF superoxide
dismutase(SOD) i51Ee] #AAAZ oA QA A4 s
9} 21, glutathione S-transferase (GST) FERIH T %
AL ik AN |E AES Hol Fo CClu fiF
Fﬁﬁ of et SrEdLel FE2E] REEINT AEy

el I ThE FHEE R il A okE-9}
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EH0| CCle ¥ d-galactosamineL2 FtE 215|o| a0 o[xl= 9%

d-galactosamine A 2] % #F frEFE A& fipE
HEFEE A A8t MiF parameter?! GOT,
GPT BERIEVEE = d-galactosamine JE FHE7EC] W)
sto] o AT E BEE Bolvt BARe R #
942 U311, LDH BERiEME] dialM e #alg o
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L fRE dae Eoe 93s T4 23S
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ALP, LDHE, i 9 f§7A3 8o QolA JeEnans
1t F3S S8t s, =3 fFde GST, SODE &
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2.CC=E fad iAol sl s GPT &
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= GPT IEVEHIE 27} A = A
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66

59 IRECARL T3 Ao glo] #HHREE
o vlste] sample | A= IREERL 42
i JAANIE S Bolv BAHCE F
e A9 HA 2w, sample [ o4&
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