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ARG B R BIFEBERETRER B RCEAFETZAARGE
YA FHEREM KRB ERTH,E 8 S0 B Wistar K& A0
Ft M 10 € G4 BREARA)  BEEAE LM R silymarin (200
mg/kg BW/day) (B) ~ # 8841(C) ~ w fibs R H @ (D) » m fbs & 32 a 44
%, silymarin (200 mg/kg BW/day) (E)-D 42 E 48 & F it 4f 0.7S mL/kg 2w
AAbs (40%m RALSH/BAEH, vv) BEH—RA-B-CHafZugd¥
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BRRENWETELARAbm AR R HERBHFEIRC
WA A maRe B DEBRE A ait P AST ft ALT ZMNE
246810 AR 12 @i FHEAR C ARG - THLBLR T =8 H
mEs(TG) - B EF(TORARA G EERE R EBMHDL-CYR AR D a @
Emm4EnE 2468 10 XA 12:88%  $HEKCHUaRY - BR
o ABBBALET TCHEHDL-CHRAEN2-4-6-8 10 UR 12
B SEABA C o o sboh BBFEEMAREBETA-B-D-Eméa
FRTEHEREENZEL 2L FEAHLRZARND 88 E
HEFEY - R ELRET ARBHBR T o BEBREFEE R D
FALRF B GO RGEREAR AN GENEF LB TR LRS-
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[ Abstract])

The purpose of this study was to evaluate the differences between alcoholic
liver disease and carbon tetrachloride (CCl,)-induced liver injuries in animal
models. According to body weight, fifty adult male Wistar rats were divided into
five groups: ethanol group (A), ethanol-feeding with silymarin supplementation
(200 mg/kg BW/day) (B), control group (C), CCl, group (D), CCls-injection
with stlymarin supplementation (200 mg/kg BW/day) (E). Groups D and E were
subcutaneously injected with 0.75 mL/kg BW of 40% carbon tetrachloride
dissolved in olive oil once a week, while groups A, B, and C were injected with
olive oil only. The experimental period was 3 months. Our data show that final
body weight and daily body weight gain in group C were significantly increased
than in other four groups. However, liver weight and relative liver weight in
group C were decreased significantly than in others. Moreover, plasma AST and
ALT activities in groups D and E were significantly higher than those in group C
at weeks 2, 4, 6, 8, 10 and 12. When compared to plasma triglyceride (TG), total
cholesterol (TC), and high-density lipoprotein cholesterol (HDL-C)
concentrations in group C, those of groups D and E were all significantly lower
at weeks 2, 4, 6, 8, 10, and 12. On the contrary, plasma TC and HDL-C le‘vels in
groups A and B were significantly higher than those in group C at week 2, 4, 6, §,
10, and 12. Furthermore, the apparent accumulation of fat within hepatocytes
was observed in groups A, B, D, and E. But, liver fibrosis was only seen in
group D and E. These results suggest that large differences between
alcohol-induced liver disease and CCl-induced liver injuries in this animal
model.

Key words: alcoholic liver disease ~ carbon tetrachloride + animal model ~ lipid

metabolism



{#r%]
(DB R ELRE

TR EHRRA B SMERGRARLTELESCAH K
BRAKFHEER TEFSEIET L FRETH R BTN #
AFpe s ik BRMECENFRGH MR ENALR£5L

BT - B I RGBS - M BIE AT

QMERAXBRER

BENTBERZIARAUNBEASEEHN
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ARFEMZERAMHHE o FARNRR - ChEERUR TR
HERMEFTE - CLEHEENTRSAARDRMBRABIATCE - &
FAZBRETFEERBHFLRIAS BN BE BRI RRZER
G RHBHLRTHLLR S AR RIA LEREGH A FHE
BRI R EBEMILey RALEBAKBERABIAS Bt &
EMFEZARAESERICERMTRERRGER - 7 £BG -+
R BEBRER  HARKBEKMNED  BAREBRKEE
AEABA TR, REFXAERBERZARERR 0 B2 ET
2000 FRABBHEE TR 1975 FH+R AL - T BIEMR LT HERB
BaixbaHRE0) - £ E ABARCANLXFEFAI LZE
HHERBEERHABEAZLT » EELERFRIEMAT XA ARRESA B
W2 ARE o TR R SRR B Mo EEEZBRE  REA
BERZATH - B4 BREAREL  RAIABREGRE BT L
8% %, £ &% (acetaldehyde dehydrogenase, ALDH) ¥ 2 5] 5 8% ALDH2 & % R 4
BEBBFAG  FIURFTARBCBEASRE  BRAEBZIR  LEE
SHBBRELEN XEMBARERE  BREBHHNEERIBRERSD
FAG@A) BT BAELSTRAFZBERRELBFTRAEY 2R
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S lucidum) - E¥ T4 - HBE - Ko BEH TP hak o TH8ad P GPT 4= GOT {ff -
WAEBE [ EmdidRdes c BB L Lok T [RESHRBREE oS BEX ARG
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REEHKE  FFRERTARREROG) XHUHFRLRAALASE  ERE
BB AT e A R AR TR R @RS - SRIE > B AT
e G - XIFBAFRLHRE  BH R EGRES A SHRERESD
% (6) - A RALH S H ey ATIEG - ROA B E G4 & £ AR 1b(cirthosis)
HF ko EREFAURBERS > B URCBRBREL - R F ik
A E(HmiNEO)E) A5 RAAMREZER  FTRATLHALR
Hm AR BT FRHAALNMETLERBHRERTAEL > LER
R g KEBAFEILMKRIE - B> BATHATHERE T ZFHRR
BACEMAFRGEYTERAAREYTRBAS > MR ANKERFHET
THRA > ALARHRARSRTLERREY B AR HRE FHE
REuFEEERATrEs BTy BEERBAERRRIAAHR
ZHe-
B E T4 BATHATHERA T EATAART ARSI &
IR REGRETE
OBREEHCEFETREHEELTHE SELERYRAAHLLE
MRS -
(b) % BT o3 Wi se W AT 48 B ey Sy 4R X 0 @ ool X ob 2R B At
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AEFRSH A LR BB AR > EREAA R E BB URH
AR RHBREXG BFRGHRKA  ERARHE FHED RCHS

HAFRBARE  BERERCEMFREM—F AL LR -

(3) B M s 4E BB 2 UK 3R 3¢
B M AT B BB A
() FXF K

EAEHEAT AR 540 X A 9 X B AR BN A KA 0 B P AT R %
EEagmi X £ &4 & > B Lieber-DeCarli 5& # & 82 42 24 &
Tsukamoto-French &) /&M REEH B H T TR - @ B ATH A
Lieber-DeCarli i@ # % 2 #7145 ¥ % 2] 3] A (7) o Lieber-DeCarli /& #% i 28 47
*4%%%%%%&@%&%}%%éﬁ%ﬁﬁﬁ:i%%%%i&% » BA AT R R F
EH—BRORD  EGHMAFHRE LG R L FHRE]BEF(12~18g/ke
BW) - RIEXBRIE 0 MBS RBOANY I BASYRETELIEVITR
o MmOBAKKEAARNRAREL  HEBERBAE 8% MARGE
REMET(8) -

(b) 3% M AT 43 45 2 45 A 48
A BRRBGE RS TURBBFOEETLA0FE =4 (1)B

# A% #, 85 (alcohol dehydrogenase)— 7. 8% i, £ 5% (acetaldehyde



dehydrogenase) * (2)MEOS % #:(microsomal ethanol oxidizing system) 14 & (3)
i® f.4L 585 & 4i(catalase) » FHN T EHAM AL T AR BEHELBERT
#(acetaldehyde)z 1% » A4F LA B R BEER - R1E > BEBRENZ M SRR
#ATRH ) REARARILsAK - BHEUABERZIMARRRE B THE
HRAEFERMEY —CHEHTEBAERZEEFHUS 58544
B F AR ER I RTA EG B aiiteied A4LER
(redox )ik EZ A FHUBR B AR RERABEO) - o f RILER
(redox)#k & 2 K P-4 4k #5362 45 NADH, /NAD #ytb {3 #v + B A NADH
/NAD & b Ad 38 o & 6 R Z A BEAE SR P AL ELBE £ » &0 | iso-citrate
dehydrogenase + a-ketoglutarate dehydrogenase ¥ 8% % 2 & M B8 & R EE
IR 2 AR BHE M R - 48 R 3 » NADH, /NAD" #4 Lt A& 3% fv € 4 acetyl CoA
carboxylase 7& 3% Ao » 42 i Acetyl CoA % 8 g malonyl CoA » i M i A\ fiE
BB A R A LR o B4+ NADH 2 38w 7F 448 4% glycerophosphate
dehydrogenase(GPDH):% 4 3% 4w > 42 i dihydroxyacetone phosphate(DHAP)
# 4 & glycerol-3-phosphate(glycerol 3-P): iy glycerol 3-P B 2 T sA$2 44 A5 B
& AT & ¢ gycerol 0 HREA BRI GRERT A MR(0) - Bk KB
AR G5 B R ARG R BRMEAEBIAT o A5 RIELHF

R EREIE L BRMATRERZVRRE GEF Ea MBI -
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4 5% 2 MEOS £/ 3B 0% » € B85 3% & cytochrome P450IIE1 ;X &
xanthine oxidase pathway & 4 7& M # #8(reactive oxygen species, ROS) * L £
A4 4 8 & A(superoxide free radicals) & £ £ & & & (hydroxyl free radicals)
(1) B AREBHERNBENE Ad A2 A RE2 M EESR
mEk(12) B TR iR EanE oL rcE P anR  ER
ERAEHEOE  ABRHwi(13) Rt TEFEFHMN SHLS
Mydk A 0 AR BE NI RALY E — B H ARGSH)RE T #(13) - RAAMBRA
HEGTEABARALCEEFHARBEARE  EFETRALHK
F A4 0 WA ST T RE R (14-17) - B RAA M RS b8
b EMERERSL  RARREMep T ess FE-ARRB-ARY
FE R AR5 IR E & $1K(18-20) -
(c) AT W % 5 & ) 8 A

BATEMA S SRS 9 AR 2 JE R BREEITRR RO R
AERRBENSAEMARTZETARIEHBNRSE KA LT EH
BB AT REIA S 4o ¢ Lin B AR Arctium lappa Linne Z 3 AT 2h &
R4S AR TR B A R AR AR e AR B o RACA LR E ST e R F X 4R
# Arctium lappa Linne =] $A 2 % B &4 Fo w0 fALHAT 5 A2 49 cytochrome

P450 reductase JE M AR A B o P S8 H B 5 T i@ A L M v th R K

il



3t B 3% 48 A5 BF AT LA ROFF BB £ R 2(21) » B 9 0 Akimoto H A& 34E 2 AR 69
WA A B 0 LB EA] R BB M A A RBB Ew RS RERANE
AR S B R B R LT USRI AT W s (22)- 2 Z B AT AL

3R 4B R e UM R B AT RIR A 2 A8 B UK -

1 M AT IR B A X

()% %5 X

WRACHGIERE ST XA TR R TES - EBINARAMERAES
K2 ER  BAGHHORIBEORTHZILELRETR FREERA
S R AR A T A 4 e R G 0 12 A £ By 4p B AT AR AL 22
¢ o McLean % Ad5 & » A& R BLHEE S w f1652(40% CCl,y/ olive oil ,
2mL/kg BW) » MR SRFRF - BT FE 30% > M BIESH 10
Rtk SURGAMTHBASEMMEAEAL  HALRKGRNELREY
AFARAL(24) » Bohddsth » A A R FiEsd » AT HRTHRME 5% > 1ERR
23t % 20 B kA A8 7] ALHFARAL(24) » Luster ¥ A4 — & review 8 X F ¥
35l 0 AL ATIBE S X Sl vo FALA MLAE R R TR AT 60 F KR ¥ ARA
AR ASIFRGHER BB T AHMN0.11~12gkgBW £4 K HKm
FALEER olive & cornoil ¥ » M Edy ¥/ & RN QALK MR E R R

A S02S) B Tho MMM Y wRAHAERTAXRLEERE



EREBEFR-
(b) 3% W AT 44 21 A

m A S AR FEGH ERRE AL BAD AR A b AT T
& cytochrome P450 4% 374 & 4§ % % "CCl; » £ B d & & i A glutathione
peroxidase FEME T » E/3 S BILEALEN TH L3 RAETBALHEH
He#%(26) B ok w0 RALBE AR 3| R AT R G L EATBE o0 BB A SR
FALBEHER -
(C) TR R A5 & ¢ B

m f A e AP X 7 B AR TR AL R 0 B RN GRAT
BEILETRERZ B X RIARTZERER - R > FHAIKT L

BB BB ERG AQ23)-

B R RN S HATRER AR

R B+ B A B AT iR A B8t 8UE M M S S M AT IR 45 S8

X Z A0 Bk 0 AT AR AN RILSMATE 548 M e B XBRE SR

(7,8,23-27) =
BEHMATRE 1t9 bE AT 4R 15 (m fLibas 48 1)
TR R (R BEHXBEE) UM RFE4~MAEEHUARRA
8 12~18g/kg BW(4 8 5 §) 0.11~1 2g/kg BW(1~2 k/i8)
£ &R 3~6 i 8 #H~10 8
AR B BT be B PAL R R K G #.A4L R #1( CCl; free radical)
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F.AL B (superoxide free radicals &
hydroxyl free radicals)

FEIRBARE  |FRAiRF - AP R A RIBRATAR I, (TR N - AL - 84k
MABATH (BEHEREHFANERRRG AL () BREGS EHM
Eathia |KASBEAT > A e BB ek - B Q) Bype IR IIBREGZRS
2 ASEAB AL o QA R(ABRA P IBRE G
&8 %)
) A e AAB(ARE B ATARL
AT )
Fo} AR X AR SR EEMN > KAMS (HHEREZSA MFEEAFIAS

hodh B E -

BEFA— ARTES

B L AT 4o LR AR BN RET XBREAFEHHSHY

FR o REAGARBURFRGORERS  BRALEREM - Bt

#ILEMRBENETRGZGhE NSt AR L0

FEe] -

(4) A3t B BRFEZ MMM

AR R RIS THAANEFG, WA —HEYEX > AHNRERER

SEEMRNECHNEARRRLGMAE - At R A BAFEZAMNLE

b C A
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[## 7]
G &3 L/ EX VT E 3
. BHHYWzrarheh

RAER Wistar A28 K& & 50 8 > MEH 160~180g » AR #HBa -
BEAE 4 ~ B4 +silymarine 4 ~ w9 £ 4L 48 LA B v L 4bEE +silymarine 4%
Z@ Ha 10 & - BRHHENELEAFHEAREN - EREE 23+
2°C BRI 55810% 0 12 AR EXNEFTEN BB LGEHRE

ko ZAzAEFABUBRHBRESE S 0T £

LB kg AR S X

48 I AR £

A A 4 B Z R E G 6% B B A BB ARG B
Bp 1L B FE ¥ 4% 50 &)

i #k + silymarine 42 A Bk 2 % B Ao silymarin(200mg/kg BW) /B #

w fi b ESwpean L%t BB A REN @R —
+#.(0.75mL 40% CCl, in olive oil’kg
BW)(sL &1 & 7 R B AT % £ ]h4T
WAL et R 2 Rl
EHE)

9 /L8 +silymarine s [E ¥ %8 #45 Ao silymarin(200mg/kg BW) AL AL M s —
=.(0.75mL 40% CCl, in olive oil’kg

BW)

&35 Lieber £ AZRE » AR P BB RBEH P 6% RERSG
BAE(S0g/L)Fr R4t » R4t A4 €145 casein(41.4g/L) ~ corn o0il(39.6g/L) ~

fiber(10g/L)~dextrin maltose(25.6g/L) A & ICN:AIN-76 Z % 4 %(2.5g/L) R 5%
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B HQROL)E - BUEREN T A4 FHRRERBERGEINA
B R F X E > IR ey B A 8Kk B 2L48 B 2§ (isocaloric)#) # B
FFEASRE T RBER G @R o EFRMEAEM T & A Dextrin
maltose(115.2g/L)B X B ¢ # & B4 b 2 R B 39 25 Ao xanthane
gum(3.0g/L)E & BA M ¢ 2 Ko 2399 BiFKE > 245 /& Ritcher drinking
tube F2&(7) - WHRBKBHAIBRR > FEIIRRUFAMEENRR T4
AHETRPITEEME SRAREEEALESIDYHFR -  BHRAAHR TS

By KA MK

2. BERZRITRARE

RBAEGF XL 8H  AERMBAMUARE 24 -6 BB RER
B#Mkihd - RN FE 8 B Y » M AHRMSRNR - B AFHiba
TEE o RIFERALENR —MELR 1 A5 RV MHEE » B 10%8
formalin ¥ + #iE—F ey mBHRE - 24 UAER BRI FIHIEN >
BATAFROE FLE > AT - RBRREL T !

0| | | | | | | | |
| | | | | 1 l | |

8 HIE E2E REIE  B4@ ®Hs@ fwe:dm H1@ fms@vD
& ¢ % A i ? ¢ <

Ead - = s F = o




B B F5 Ik o
£ wHi4bs 0L B f.1b s +silymarine #87E 4% v9 Rt
G- T

(=) iR AR TR 2

1.3 W B 74 BT (heparin) % EDTA #43R% + » W8 2 g7 1200xg
4°C Fas 15 548 R RO -BFHLE 5 EN LSml o P
SR BB 0.9% 4 A BKF kAR 71200 xg4°C T 10 948 &
B EN1SmLECE Y WEZORRAK  HEN-B0CT i
P 8 PO4E M AT AT o MR S B S BT RRAE 44 M ATRRIT 22 e A\ 4°C
&) 4% 4 7% (50 mM Tris/0.1 mM EDTA, pH 7.6):&%v 3t 39 % {644 » # 8000xg 4°C
TAGRES 6N PEAFR@BYEIN  HEN-200CTF  HAHARTH

SHAEH -

() ¥RBRF %
1. FFshgedsid— o4 GOT ~ GPT FHfE
#| B 77 & X8 2 (GOT/GPT, TA-E, Serotech)#] & . £ ¥ GOT & GPT #

e

2. wh Py A EES
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L EALEE £ &R E 6,35 © Superoxide dismutase(SOD) - Catalase
Glutathione peroxidase(GPx) - glutathione reductase(GRd)# -

(1)SOD &%

BRE A2 hEECi@e) RBC o N4CERRBRFRZRHE » RRBC
SOuL %] 1.5 mL &5 % % » pa A 200pL 4 3 -FK(4°C) iRAv1E B v A 400pL
EtOH / CHCL3 (5/3, vIV)EBI(4°C) » B B3 44 » % 4°C ~ 3,000 xg {4+ T &
w10 448 B _E 7 3% 1 4R 45 Nebot % A 84 i£(28)> 4 7 & X8 4a(No. 574600,
Calbiochem):#] & SOD 7% 4 (unit/mg protein) e

(2)Catalase &M

BB 42 hmEEwiBe) RBC A 4CAEEEBRFRZ KK » RRBC
S50uL %] 1.5 mL . % P v A 450uL potassium-phosphate buffer(K-P buffer)
(4°C) » RAeth FHfu 400ul EtOH/CHCL(5/3, vivYiaBl(4C) » Bl 4tk »
# 4°C ~3,000 xg #&4 T 80 10 548 B E 7R 4T 10 plo 3 Aw A 2.990pL
30%H,0, K-P buffer J& 418 » % & 240nm F &.4% 3 548 N R ABE&HFIL -
#BaalEEARALR 0 KIFA 4B P catalase 7E M (unit/mg protein) (29) -

(3)GPx &

R A2 hEEciE RBC A 4CARRBAFRZRE » R RBC
50uL 2] 1.5 mL #s % F 0 oA 200ul H8FK@ECY) BERY% 7 4C >
8,500 xg #&4 F#-w 10 448 > BH EER > AT & XA a®No. 354104,
Calbiochem)#| & = 4% B 70uL &% ~ 350uL R & #%(0.2mM NADPH) -
350pL 4 %7 #% (S50mM Tris-HCI, SmM EDTA, pH7.6) 14 & 350uL 3X#/(0.22
mM tert-Butyl Hydroperoxide)#X & n A £ 44 » 7k & 340 nm F &8k 3 o
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ENRAEG B - FREARALRK 0 RIF GPX & M (mU/mg protein)
(30) -

(4)GRd &%

#& Goldberg #t Spooner Z 7 ik fibB % GSH-Rd &1 A T & = A
4 (GR2368 » Randox)#43(31) » 40 L # 8% #1 1000 pL X &% % (2.2 mM &,
it &9 8 B H BAFS 100 mM potassium phosphate, pH 7.3/0.5 mM EDTA 5% )%
$0354 » puA 200 uL NADPH(0.17 mM) » % 37°C 3% & 340 nm F %8 5 &
4% » GSH-Rd 7% M (unit/L) S (4983% A Asag un/min) £ 4% » 4% £ 35 4 24 mU/mg

protein & T Z °

3. ALK
BAELRPURFBIFOLLEESAE Lo URTFH I ERA

4 Bk Bk (reduced glutathione, GSH)4 & -

e UARFE T LFESE

$4% A Lederman FAREZ R FARHB T84 % E 22062) -
HPLC % #2454 % Jasco 980-PU Intelligent HPLC Pump ; Jasco 950-AS
Intelligent Sampler ; Jasco 975-UV Intelligent UV/Vis Detector ; Jasco 920-PF
Intelligent Fluorescence Detector * 2%~#7 $k #8 2 . # SISC(& & o4 R EE R

A% phE4 B RP-18E endcapped (5 pum ) > # 848 & methanol :
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toluene = 3 :1 > &ikR & 1 mL/min » 2L & 4188 B # excitation—288 nm &

emission—340nm K E TR ELL FEZRAE -

(2) e s IR A RATBE F &9 GSH 2 &

BRA 2 adEoi@e) RBC A4 CAEERBRKFR=R > B RBC 50uL
2] 1.5mL 2 F 0 poA 4°C e 6% MPA200ul B ER A4 g% » # 3,000
xg  4CH& 4T 8o 10 4048 - BUE A& - # 4 A K3 Anderson #) 75 #%(33)
A & 3 %) ga(No. 354102, Calbiochem):| & 4r 3k ¥ GSH 48 - %4 » B
0.5 £ 68T » fun 2mL 4C ~ 5% MPA /37 » 1£ A 428534 § % (polytron)i§ AF
B E L BRATHEIS T RP 1S mL&eF ¥ > 7 4°C ~ 3,000 xg &4 Tk

10048 c BB LF RO GSHAE - W kRl do 3K 35 o

4. BEHBRIHEE

A B S 3 P A RAT I T 84 5 K 18 £u1t 4k malondialdehyde(MDA)2
F o 45 o4 & X8 @ (No. 437634, Calbiochem)i | 5 o 3 + MDA 4 &« 5 b
B 0.5 5 898F 0 Ao 2mL4°C ~ 50 mM & Tris-HCl /35% - & A a8y 8 ®
(polytron)i# AR5 K 1t » BRATHEI H &%) 1.5 mL & + » # 4°C - 8,500

xg R T8 10 948 0 REFRAT ERB a4 MDA 2% -
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5. afsKa®

BOR & & iE o = Bk b A5 (triglyceride, TG) ~ 48 5% [ &% (total cholesterol,
TO - REEURBHFEREZ G RAMBLDL-C - HDL-C)4 € - 54 » 14
REMET S TG UARREEALE -

TG B4 4] B 7 & = 8 H b 85 8] & 3 B 42 (Glycerol-3-phosphate

oxidase-para-aminophenazone (GPO-PAP)method, Randox laboratories Ltd. Co.)

a#r o @ TC &4 A W € A& B 8% -4 3R &l 42 (Enzymatic endpoint method,
Randox laboratories Ltd. Co.) » B 4+ » & 4 LDL-C & HDL-C ;& & 8|4 #] B
1 & Ao 3E Be & & AE B 8% 3K &| 42 (Enzymatic endpoint method, Randox
laboratories Ltd.Co.) R] 5 A fik3F 5 R4 #] A AT X AFBEAR AR B P ARk 2

FRRESE KB EE R RE oMY TC ABE&EG 4L E -

6. BEARLE

UEAEF A RS E A ERESEIE4#F A Bio-Rad Protein Assay
Kits o # ik A ¥ 2%& & 4 4% - Coomassie Brilliant blue XE{ ¢ H &k & 4 4
SEEESRE B ALK E 3 (Hitachi U-2000 Spectrophotometer)i] &
546nm Z %% #.18 > 3t 24 BSA(bovine serum albumin)tk 4% & & > FI A WG4

EHRETREARSE -
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7. FRmEMh 281

% T HE stain (hematoxylin and eosin stain) A # + 2 T 8 R IE M AT
B 0k Amis 88 Mt et Bei A RITEAREBERE
JB 85 4 09 45 2k ¥ &, > Bp Masson stain 34 & Reticulum silver stain o 5 32 41 2% 3
AHREEH BEETIE o SHRHETREG > S HF et X aRE
B E B iR RBEHLEN S TURFEESH - sFETHRAE
"0"%]"4" 5 > H F"0"K & %A (absent) 5 "1"K & D F(trace) ; "2" 5 R A EH
(weak) 5 "3" %R % F ##2 A (moderate) ; "4" 5 X &M F E(strong) o @ HAT
B ER BN HATRALETAUTREEER  "0" 2 REA LA
Mk~ AR IS REEB R L ERAVRTR(ET
RFFRRFIIRE A ARG A) ) 2"SREET BB PIRE =&
Mo BAFEYOTROLTRELAELE) 3P REAVAZENS TR
PRAMLE G BT EEARFSE AR 2P RHRE "R

(WA e TG APRERE T X2 -

() $t31 247
3 B SAS E S 4T B 8 888 1 4T two way ANOVA ( one way analysis of
variance) -4 o F Sk 2 3E 34 24 meantSD & T 0 MA p<0.05 KE B H 43t Lz
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[&%]

ARARAESHEAR G R 25 % BH @A) B R silymarine
a(B) ~ # 1B a(C)  wRILH AD)UR ™ KA H# A silymarine 4 (E) &
TR M PRI 2 4 R A T o

1. BERFEEZBHEL

FRPMESERaAMRE - PARE BORIHWEUARKA
BB EAFFZTREETREBH TR T2 BT Eok—AF -

NRBRY o SO RGATFHRETERLRE - ATRAY BRB
WO ABEBEUR ISRt D AR EAZRE CHERH KA
Caf# TH(P005) - ENEHaMEMME  LRX-HNOHEY > HBaC
ERERBRERY A B8 B AR REH ALY D aft E @i
(P<0.05) «

AFBEEEEY > TUABGERINE-—RRBEES A BEHOR
fesgpeh D 4agn E 40 BE 2% 85 41 B 4038 Au(P<0.05) « 27 AT &5 5 0 R
R DA $H B da oy T 3 S O BRI LA 4R AR(P<0.05) » BT BATEMR AR
v fALR S T ARATBERGHL -

2. FFohfE454& — & %% GOT ~ GPT EM14

R ZBEAZMT SmRd Ralt FAT e 8 AST 8 ALT MR
FHRVBEOBYBMAFER AMATHNE 2468 10K 12
B5 BAESEBARA B4R silymarin+ A 8 B a4 3 + GOT # GPT
SEMERERBECHEE c ENEMHwRs 0 85 F 84 % silymarin »
METHRMGEF DEARESAEF GOT R GPT EHARTHERA
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BUARCZMBERAP<CO5) - B 12 BLE R DAREALRP
GOT #t GPT Z M4 H B HBABRERS 12488 17T B UK 38R ST 4
(P<0.05) «

GRS RS AAY 2 B THRAM OB
BMERBHERZHEAREG ARG - @A RIAEA @ A5 b &4
BEBEHOFTAFEERENTEG  EEN R RETIL AL -

3. afigH 2 FZR1L

AESAI 0 &8P TG~ TC » LDL-C sA & HDL-C #53f & % & 88
$ERE(GAmW KRB~ AANfLRE)-

AR EATHM TSR A mAlbnean(D e Ea)Lall
# TG~ TC AKX HDL-C ;R B S Ba# S H4b = 48 ) (P<0.05) - 48 &3t » 7
AEMNEANA AR Ba) R F TC #t HDL-C ¢hR E SR E e =
4 3% A (P<0.05) °

4. e U RATRFHRACBERFNL
HAANFL 0 BT SOD 24 » FHRAE B b3k ¥ AALEEF GPX
GRD A& CAT 2 M S SBF L E-HATRAR A B AW RALHKEAN
RORBANAETEHFRETRSE B afmEz A Es
BiahRz tEZMBk KSRl PRACBEEIHEAEHELE
Rk P i ibBE Eis Mo R ATBRSR » B 2 0 42 GPX - SOD i CAT %

MH& DafE a'SBEE CabsiBRE<0.05)  RArA M LR L
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wAHAELH B D ARG EOEZoR BB EEEL
EM o Mk AU AL EEE GPX JE M F 4 (Szymonik-Lesiuk et al.,
2003) » Z# SOD $ CAT FHMEEM AR » HMEATRARMEZTFOR
165 & Hp 5 Tk 7 SDO 2 CAT & & & 696 i ™ 4% sk o B F o) 78 M 67 4
Bedbsh LAY GRD EHF @ RA D @85 245w A a6 GRD
EMBESRHBA CHATHEY 40% (p<0.05) - ENE @R EBELE -
BATHRADADAAHRAELGAGAGTEEERAGRD R G F 4 KR
R E M RE » BMEAEY GRD 898 T’ -
6. ALK GSH R A5 K B Rt MDA ZRAE

o PIEAHE GSHEE R(R+) BERTFERE ALBUR
HiEswmBALEH D BB EaYBELHBa C 8k (p<0.05)- iFE T
REMAHEGSHRES @ AAERIMH O DadzgsRacC
ik > 31% (p<0.05) > # % silymarin # ' E @ 8| &8 D @A F # ho 28%
(p<0.05) EMNBFTEHOHEALABRAAEHEELLRE -

LB MDAREF &(RT) A mflbses DA E @y Ba%
# C 438 ho 55%58 47% (p<0.05) » ENBRFERH ABLEBEARRERAL
CafHithiER - sbob > FFMY MDABE B AL BauRkDa

S E %4558 C @i 0.87 ~ 0.60 IA& 1.49 $2 1.33 4&(p<0.05) °
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7 GSH #t MDA BB R~ AN HBAaCHA 4w itsea DA
MEAHNPAGRMNELYHZRIVURBEEBALHE 2 FHY
BEHRMALBAEARAGREMEE -

7. ATRSMRA R B8 HmEY h 284t
AEAGBITHEBERRBRETEMN  RAITRAS P& 2RWFR
52t RMRE —F c TUREIAEN C AHBAEFITA
NRF S MAkELERE A BE B AT AEHMRARBLEEFRZNIIR 2
D HEE @A 2T AHBREI BRI AT HER
LA S EE A Y 0 BAM HAE & RRA - B —F7w - C
BAARFBIEREEFAEY ALABaxsRANTRYARAER
BRAIEEEMAOENEL ENDARGENEMA B THERAHA
RERASRE AL PEEIAARYSRILEL P ERKSG
BAT BT AR R B AFRAL Ao N BB AE A Z M Al 0 M B R A SR BAR L
e HFH
A THEEMRGS FBE S %10 B T AT A% 4 H&E stain
Z9h o B R R SR 4 4 & 45 3k &.(Reiticulin silver stain & Masson
stain) * BA{E 3R A& BT 4L A2 B © 48 &3 Masson $2 Silver g R &2 ] E - i
ADaAaRNBEABRE R A(B=AEw)-
BAAREERETFEAEMAZRE AGABURKaATRRAL
#d GOT 1 GPT EM %8 A aitd > BT kNABKIAN ARG A4
B S BEHRBHEASWAT - b4 DAREL ARG R0+ GOT &
GPT EM¥BEBR A BRSHTE > BAFRIBR PO RS T F&aH
B A RS REME M2 LR HTRER EE- G T - AFBTR
it -
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FEohheds 8h @ > Bk m i ¢ GOT & GPT a8t MM » M
TRABRBFHGERRKA RS LTHEGE) - sboh» £ T4t w HALH S
My Lo GOT it GPT M S BEEFLRHBARSH 2 AT o A%
FENEACEREREWUTEG - b EHABLBEFAREEIHw
fAbs 4 - LR P he silymarin 18 © R A HEREB LK F GOT & GPT
EWABETRGEY  L£ERREHL silymarin @O HAFRBHZH
R o & R BET silymarin R B A EAF 690K » B ok 4% silymarin & 1 B $ 83
BABITHEY - FAIHEMLTURTREE L BB HET -

EFistwfiemesan Lo+ B4 aB(TO)RELT RN Y
BRERHBEaR ) ERMETAFTLEEN L  HATOHREL AT
At fAbR — N2 WRAREFE Y @ RS ARBERZIEFNR

EHSY  AREFHRMETUREINR T A E E% 2 o R4 /e
WomANERAGREORLEEYm ALERMRELEBREREEEL
& (very low-density lipoprotein; VLDL)Z #& /1 F % » {£ 43 BT B P 69 S 85+ 3
BS Gk kR B b 8 T R AL B (35) - sb4h » Seakins & Robinson
RARE—TRE wALEOFHERETBER B HHE  K=8

HibBs AR T AMe I AR E - A I 0 Recknagel (1967)8145 th w9 &
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b ek A7 3% R Z AT AR 45 & AOR AT F X AL AR B8+ o id R B B-oxidation #4324 A
R OFBPZEELEEAEFRSE  SLRERMNRM T B H bE B
B E(36)° Bl EBETUHRD 24w R R nl b EikEsE
BERERYD Bk HATEHEZDANBRTBREASERENCTHEMER
Bt oaibmeiad el TCREBERA G Z ARG ERA -
AAAEEEERABRAEFTERARF TCRELA T RRB O
i ¥ LDL-CREM A REHREBEHBEEBFEREEARGAERE
(37) Bl AR REREER > TRMMBRAKF AN R F TCRE
SHEERE (R E)-
ENefd LDL-C RERRAA ABRBLOBH(ERN) - FE5REHE -
BERRBEZEHARSARLE T HDL-C B AE(38,39) B AME

P FERMAR A A HDL-C RE S HEE R L= im(kt) -
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BMBAREA KRS T R P ETAEFEH AR HRGEHHHR
X EAMETHHERAOORILRB ERIHNEERHLANARLRES
o AEAEHMMQEE 4E)ERASG RTRET AT RIL > MR
BEEHHAIE R AL 12 - bsh o B RARITHRIBERRT
oo B ATREHBRBEFLFBRGH AR EAMERUTFHFETRD
S ES B A e o Rk 0 A P4 silymarine 7 RAETE S LSRR
b R f i A R AT BRI 90 BB AR AT B 40 4 £ BRR > silymarine
iR B A EAF ey shak 0 B bi§ silymarin & 45 iE #8348 (positive control)%E {4

FRiEe o Bk ERPAEHNHBHABNLRBATAN TR I -
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Table 1. Initial body weight, final body weight, daily body weight gain, liver weight, and

relative liver weight of rats in each groupl's.

Initial B.W. Final B.W. Daily B.W. Liver weight  Relative liver
Group

(8) (8) gain (g) (8) weight (%)
A 279 + 13 464+29°  21201%  150+28°  32104°
B 279 + 14 463 £34° 20402% 118408  26+00°
C 279 + 14 499 +23° 24+0.1° 112+08*  22x01°
D 279+ 14 473 +15° 21+01%  184+21°  39%03"
E 278 £15 461 +24° 20+017° 172+15°¢ 37+02°

' Data are meanstSD (#=10). Values with different letters significantly differ at £<0.05.
2 Group A: ethanol group; group B: ethanol feeding with silymarin supplementation (200 mg/kg BW/day); group C: control group;

group D: CCl, group; group E: CCl, injection with silymarin supplementation (200 mg/kg BW/day). Groups D and E were
subcutaneously injected with 0.75 mL/kg BW of 40% carbon tetrachloride dissolved in olive oil once a week, while groups A, B,
and C were injected with olive oil only.

3 Relative liver weight: (liver weight/body weight) x 100%.

£ KRIESEREG R P AT EHH GOT 25t

Table 2. Plasma GOT activities of rats in each group during the different experimental

. 12
periods.

Week 0 Week 2 Week 4 Week 6 Week 8 Week 10 Week 12
AST (U/L)
A 74+7  7549%  81+11™ 91+13™ 8545 84 +12° 87+14°
B  75+8 82+12° & +11™ 101+17*™® 97+25"™  95+18" 109 +63*
C 787 56+5° 57+5° 68+ 8° 61+7° 62+7% 63+6"
D 77+8 359+435° 106+53° 172+160¢ 133+99°  219+138° 803 +752°
E 7346 613:734° 122487 14892 113+34"  180+116" 1129£1057"
I'Data are means+SD (#=10). Values with different letters significantly differ at £<0.05.
2 Details as same as in Table 1.

Group
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Table 3. Plasma GPT activities of rats in each group during the different experimental

. o 12
periods.

Group Week 0 Week 2 Week 4 Week 6 Week 8 Week 10 Week 12
ALT (U/L)

A 243 35+6% 35+£3%  3844° 35+5° 34+3° 34+8°

B  24+4  38+8°  40+7™®  47+13° 46 +8° 35+6° 42+20°

C 23 +3 20+2° 25+2°" 25+4*% 26 +3" 23+4° 2+3°

D 2+3  198+206° s8+34" 170+279° 174+236° 2624213  855+826°
E 23+3  226+265° 80+71° 107+76™ 118+70%® 231x212° 1287+1355°

! Data are means+SD (#=10). Values with different letters significantly differ at P<0.05.
? Details as same as in Table 1.

Am - TREMAEAG AR Y ZREBBEIRE
Table 4. Plasma triglyceride concentrations of rats in each group during the different

: . g 12
experimental periods.

Week 0 Week 2 Week 4 Week 6 Week 8 Week 10 Week 12
TG (mg/dL)
A 53+15  87+25° 97+43% 63+16° 5948  70x24®  39%15°
B 46+16  74+20%  97+£25° 67+19% 62+13%  s59x12®  36+5™
C 50415  69+17° 96+18"  76+16° 65+14® 8411  51+6°
D 50 + 20 30£7%  53+20%  36x10%  28+6"  R2+11"  24+4°
E 52+15 29+6%  43+117 2744 2826  27+5"  30+8"
' Data are means+SD (#=10). Values with different letters significantly differ at P<0.05.

Group
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Table 5. Plasma total cholesterol concentrations of rats in each group during the

different experimental periods.l'2

Week 0 Week 2 Week 4 Week 6 Week 8 Week 10 Week 12

Group
TC (mg/dL)
A 40 £ 8 47+6°  43+4°  40+4°  37+3°  42£3° 36269
B 3849 49+6°  47+3° a5x6%  44+5%  43:6°  38%5¢
C 41 +8 37+6° 42+6°  30+6"  31+6°  29+6°  26%5°

D 41 £ 11 24+5*% 26+37 19+3? 21+4° 1742 15+4*
E 41 £ 10 28+4° 30+5° 22+5" 25+5° 18+3° 21+6°

' Data are meanstSD (#=10). Values with different letters significantly differ at P<0.05.
? Details as same as in Table 1.

X RREMAEAG e f P AEAEEORRENZRR
Table 6. Plasma low-density lipoprotein cholesterol concentrations of rats in each group

during the different experimental periods.l'z

Week 0 Week 2 Week 4 Week 6 Week 8§ Week 10 Week 12

Group
LDL-C (mg/dL)
A 10+4 641 g+ 10 9+1° 61" 7+1°
B 10£3 7+2 7+2° 9+2° g+4" g+2°
C 11+3 6+ 1 9+2° 5+1° 6+2° 6+1°"
D 11£5 7+3 5+¢1° 5£1° 5+1° 5+1°
E 10£3 743 6+1° 5+1° 5+1° 7+5% +

' Data are meanstSD (#=10). Values with different letters significantly differ at P<0.05.
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Table 7. Plasma high-density lipoprotein cholesterol concentrations of rats in each

group during the different experimental periods.l_2

Week 0 Week 2 Week 4 Week 6 Week 8 Week 10 Week 12

Group
HDL-C (mg/dL)
A 32+5 39+4° 36+3° 35+3° 33+£2°¢ 3542°¢ 32+5°
B 306 42+45  39+3°  37+£5°  38+3%  374£5°  3444°
C 29+4 30£4”  34:4% 2847 27£5°  27:4®  25+4°
D 32+5 19+2° 24+2° 19+3° 20+3° 18+37° 15+1°
E 31+5 20+3" 27 +4° 19+2° 21+3® 19+3*° 16+3*

! Data are means+SD (#=10). Values with different letters significantly differ at P<0.05.
? Details as same as in Table 1.

AN RBRASEXE Rk GPX » GRD » SOD R & CAT 2% # '
Table 8. Antioxidant enzymes GPX, GRD, SOD, and CAT activities in erythrocytes of

. 2
rats in each group. !
) GPX GRD SOD CAT
Group : : . :
(U/mg protein) (mU/mg protein) (U/mg protein) (U/mg protein)
A 860 + 338 212+139 142 t4.1° 122 £ 48
B 850 + 346 174+ 5.8 14.5 + 4.5 118 +21
C 956 + 365 25.1+21.9 20.1£9.0° 145 £ 81
D 802 £379 157+ 8.6 13.2+6.4° 138 + 36
E 903 £ 363 21.8 £10.0 14.516.5% 138 £40

I Data are means+SD (#=10). Values with different letters significantly differ at £<0.05.
? Details as same as in Table 1.
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A RBESEAS LR T GPX * GRD » SOD 2L & CAT 2 &M
Table 9. Hepatic antioxidant enzymes GPX, GRD, SOD, and CAT activities of rats in

each group. -

) GPX GRD SOD CAT
Group (U/mg protein) (mU/mg protein) {U/mg protein) (U/mg protein)
A 2267 + 585% 2077 £ 5917 78.4 + 134" 193 + 34
B 2663 + 1026% 2106 £ 1139% 80.1 £ 9.3% 202 + 35%
C 3282 + 8879 2461 + 520° 86.5 £ 20.3° 235+ 63°
D 1453 £ 297° 1472 £ 651° 66.5+ 11.7° 162 + 34°
E 1991 + 565" 2066 £ 9112 73.8 £12.3% 191 + 75

"'Data are means+SD (n=10). Values with different letters significantly differ at P<0.05.
2 Details as same as in Table 1.

R+ KB4 R RATH T GSH Z MK SR fo S RATRE Y MDA 2R
Table 10. GSH concentrations in erythrocytes and liver and the MDA concentrations in

plasma and liver of rats in each group. v

A GSH (uM) MDA (LM)
Group
Erythrocytes Liver Plasma Liver

A 105 +20° 199 + 53° 91+1.9%® 8.4+1.6°
B 112+12% 219+ 75° 8.8+09% 7.2+0.8°
C 123+ 6° 263 +90° 6.6+14° 45+09°
D 85+22° 131 +19° 102 +2.6° 11.2+24°
E 109 +39° 199 + 64 ® 9.7+1.7° 10.5 +3.0°

! Data are means+SD (#n=10). Values with different letters significantly differ at P<0.05.
2 Details as same as in Table 1.
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Fig. 1 The gross specimens are from livers in group A, B, C, D and E.
Note the obviously different outlooks among each group.

39



B= - &4aKE EAEEEY AR BH&E stain)

Fig. 2 A) Section of the liver from group A shows the presence of fat
accumulation. B) Section of the liver from group B also shows the presence
of fat accumulation. C) Section of the liver from group C shows normal
histology with no evidence of pathologic change. D) Section of the liver
from group D shows obviously fibrosis histology. E)} Section of the liver
from group E shows slightly fibrosis histology, (H&E stain,

maghnification:x100)
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A (Group D) B (Group E)

= - A& AR 2 9 A B(Masson stain)
Fig. 3 A) Section of the liver from group D shows obviously fibrosis
histology. B) Section of the liver from group E shows slightly fibrosis

histology. (Masson stain, magnification: x100).

i

(Groé )

A (Group D)

B - A& RIS E R B(Silver stain)
Fig. 4 A) Section of the liver from group D shows obviously fibrosis
histology. B) Section of the liver from group E shows slightly fibrosis

histology. (Sliver stain, magnification: x100).
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