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CPRXBRY  HFEEMEFR K-
BASFE (89 FE) 2 A HHME A fALs (CCL)
PRI ELHEE -

PR B WA R REM R EFMIIN

B AFEVPEFBERABERBESE —FEARLER  UBXK
BAEEZ 10g/Kg P -

“REtEATHESCAR-_ERETHE  EASKH-FRF

TER?

B R=Z(2 P HE2THR#BFELE ANOVATEST A
Duncan’s test E4 % > FREATH EEBLANTILRE —B
REFBIGEBREE AEEi TR AEBAMANE
Ak ¥AFE 0 (AR E 2 E ¥ % (General Linear Model/

LSD) RITA H &Mk EmaEERE (NB) T4
(-EA ZlA

“RYBFAZGTBZICEREREARBENURE -
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ﬂ%%ﬁ#~avm e A BB RBNEFUTTE
MEF B AL AN EREARMERAZEN S AH
REBUNLEEAE—AREBREZIRS > THEAHR
GHEAT-SEABRESREEEETE > U HPLC Fit$
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B s BREEL S BF A
HERMEEREHTHEZIZE (3-2)
HEEHAHKREHR
PITEM PHERER

#H 2
FRATAALRGER  AHEMARASEELE+ARTE
Hz— ARBEHABEAAREZHE  FHRE - WP BH
HEABZARABANBLAYERAGER S HALB/HES L
MBEEBAMENREY SR ELERBTRAGFE -

HERATBEZRAUBEARY  ERIATEEIXTR ok
AARR AtERUuwETEFA  wHK (ERA) - HBHR
FR(Eh )~ BFA(EBX) odg( Wi ) IKEHD
BAEERTFEEZRR - &8 @ mALHK (CCL) ~LH
( Alcohol ) #o & £ &8 ( Acetaminophen W H MM E S HLELREE
MHHEEG UM TRBEMRAZIEH]  HERFABRNER -

FoERBBAAHIEEEREEHETRGEEL - ATRL)EE
THEREK > dwm s (CCL) FEMFMEELZIBN > BT
WEK HHEEEIL - BFAL wAHEFTESHLERMEFBEBIR
o

FESRERE— Bz ARAH  BLTRERANEMA EE
ITEE R M5 R — A 5|2 #8483 - £ & &.42 4 Lipid Peroxidation Z % % » Free
Radical Z #F ~ SOD 2 4-g - DNA #3845 - Cytochrome P450 enzyme system
ZEMN L LCEEERARE -

MegsE c Fm > B PEIE  RMAMESG -
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Effect of Cineses Materia : Guizhi-Fuling-
Wan,Syh-Mo-Yiin, Shieh-Qing-Wan and
Syh-Nih-Sann on Experimental Acute Liver
Damage in Rodents.

Author : Lin Kuo-Juei
Organization : China Medical Collage

ABSTRACT

As an endemic area of liver diseases in China, the hazard became
one of the Ten Leading Causes of Death in Taiwan Area of years. Until
recently, it has been accepted that pharmacological treatment of liver
disease was difficult. Treatment of patients with liver diseases still
remains to be improved. However traditional Chinese Medicine (TCM),
with diverse and unique thinking-process, developed through clinical
practices and proved to be useful for centuries in the remedy of liver
trouble. Interest in TCM on hepatic medications has increased widely in
recent years.

Chronic liver damages induced by CCl, in rats were conducted to
elucidate the hepatoprotective effects of TCM and study the essence of it.
Water extracts of four prescriptions of Chinese Materia Medical: Syn-
Mo-Yiin (SMY), Guizhi-Fuling-Wan(GFW), Shieh-Qing-Wan(SQW),
and Syh-Nih-Sann(SNS), used in this study, were medicinal herbs and
prepared according to different factions of TCM. Their active principles
were worth to investigate and exploring as up-date hepatic medication.

The results showed that the four recipes mentioned above did
possess hepatoprotective activity and they also exhibited antioxidant
effect in lipid peroxidation inhibitory activity. It suggested that the
activity of free radical scavenging and antioxidant of them could play one
part in their hepatoprotective effects.

Keywords : Disease of the Liver, Traditional Chinese Medicine, Chinese
Material, Chronic Liver Damage



HARRAEEABEEOTRA - $ %5 - £BAS > 453
RIEAFBRREMHI RN AL S - £RE &K S NI
REFRER BHRCAKRENE D - FaREREZVLE
W BASERZ AN L BERZBET M » 543
FRRALEEERE(BERABRFEIAERBN AR TCE
Bzt 2 - REGNBRGTE  EE2ER  #AANR
BRARLRMBABEERARE - R4 - RF LB E T RO E
BHAKHNAREE -

ARFE_TSEAN TEFACRPLE o<<FiE -
KEE>> B VBB &R KA E% MG wEB
7 << FB - KFHBSR"HEFHARALKR - << 2 F
B -KR>> BV AF LB Ak EEA B FHAE”S
TERFEABREEBE  SBUERARLKE  BARA "8
T” S HURY C TREET RN B Bk C - < B
B 7 dokk v KB SN BK N BFK YL B .

B ERREE > R T RE G RH BRI HRK O - BHEAEH
TE PRIAIFRY EHRT REMGLRERZF Y AR
BRI R BRMER > MBITAAE -

AN ERUOERF T BB RELABREMZERA S
B CERE— WEK - Ehf— KL BB — B
A~ Ao BRR— w75 B2 K B AT — & P ZARATIRAS -



by

HEREEFUALKRELILARRY  EAXRFESPREERELA
AR &Y  mBRHNEVREFZRAFIERSE  BTRAEFE
R THMRGME > LR%2E  FBEKR  HIFAKREESE
H—RFHD  BREFAREREFFZLEESGHA > £2A
PSR AR BEREX TEARCRERR R RX .. ...
¥ ARY et  REBYA XLFH SSGPTHRAEF 1 -
BAERRRAG U I RERERT AT R AFHBRZY > &R
BARMER EERLE  RAER  HFXETESF —EHHK>? -
WHEHTERARSZHERRZEY  epiFER > PRER > D
RAPFZ T > KRR

LARARET BULERRFERME (845 wRb CC,
Z 8 Alcohol ~ 8% £ & Acetaminophen ) ## X & & R A4 »
SAAT &7 Bl & Bk Z BB P

FFrEMmE $8B5EEK ¥ - Acetaminophen & — 855 #F 3&
#oRABERNKBFETHAT > 8RB BLAR N-acetyl-p-
benzoquinoimine(NAPQI) - & i — ¥ fitmpa it Loy 5 F L Rat &
ik R4 g5 %" o KE Alcohol #) #& B i§ i s, Glutathione
(GSH) z 44t > W B B34 BF B 48 €% ¥ microsome ~ cytosol /3 &
AR B AR oxygen-related B 4 » EABIBEZ R B o

£ LRI RMHE T R THEBRGRE™ -~ AEAL
(SSGOT -~ SSGPT -~ y- GT ~ TG ~ ALP - Cholesterol ) 21225%) » g
ALgh» TR SR B2 2R B RIFHAT a4k 8y # 1L do fatty change -
AT & 4+ 1t ~ lymphocyte Fv Kupffer cell % /% - necrosis & ballooning
degeneration.... ... Fo AR RATFERE -

A Rt EH U WHES B HRETEG BB E > B



K & BT 4 B DNA #1648 46 8-hydroxy-2’-deoxyguanosine
(8-OH-dG) A A% -

AR B

w88 K

L RPE CERFE CER RAETERA -EbBX
FoRRERZHB— WEK - BRRER - BFAL WHER
B MATH G ZARAT A -

2 EPEPR CHEFE C 2S5 ABBHLRITRATA
M o

3. #ATH Mz MEIE 0 £ P &35 ¥ Lipid Peroxidation Z %
% , Free Radical /&% » 6,45 SOD -~ Catalase ~ GSH-Px
ZERRRNAFR o

¥ -#oxmeE @ wmiitmw (CCL) ~LE¥
( Alcohol ) #Fo & £ & ( Acetaminophen ) #tE4h H 54 &

AR SMWITEG  TRERBAOSIBCARI - #£F

cX & W

g 0 8990 AT FFE

1. BRE— 2 Bk Hh g " 2V &y B ERMATES
Ve —H IR B R o A A CCl, %5 TRk 4 b 2 8 X
D Y THRERESA wEK - BFL WEHFET
B ¥ ATIE G 2 A - R b MR 4 1B 18 (SSGOT,
SSGPT,ALP, y GT,TG,Cholesterol ) °
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2. FRBIERAT - 33— %5 B A4 (lipid peroxidation ;
LPO)RIZ R E A&k 2 b -

w=f 0K FEE

L HRESELRITAMEARESBILLEE - e GABE

SOD ~ GSH-Px ~ Catalase 7%+ 44 & DNA 815 2 34 -



A HHEGk

—FRBEMZ R

ZHTBHBELRMRABRTEAEIERAGHLAE
1. mEHR << R* REFFELH >>
A % — Panax ginseng C.A. Meyer Z 37 & 4R
B #F — Areca catechu L. Z & 34 F
st % — Aquilaria agallocha Roxb. 2 4% 2 & # s R4
& # — Lindera strychnifolia Villar 2 &
5%4% (& 1kg)
HERERL << B R R SEES >>
& & — Paeonia suffruticosa Andr. Z iR &
%) # — Paeonia lactiflora Pall. Z &
#:# — Cinnamoum cassia Presl. Z &4k
# 2 — Poria cocos Wolf Z_ # #
¥k{i= — Prunus persica Batsch. Z % %% i #h4& T
&%» (& 1kg)
3. BHFH << REBLNNALBEEEEY >>
% % — Angelica sinensis Diels. 2 # & 4R
$E B ¥ — Gentiana scabra Bunge. Z 2 B R &
s #& — Gardenia jasminoides Ellis 2 & # % ¥
A ¥ — Rhecum palmatum L. Z #1ER RR &
)] 8 — Ligusticum chuanxiong Hort. Z ¥ 3% 4% &
%75 — Notopterygium incisum Ting. Z R RR &
F5 B, — Saposhnikovia divaricata Schischk. 2 &
&% n (% 1kg)
4. WHH << FERAMFFHRR/ >>
% 41 — Bupleurum chinense DC. Z &
% # — Paeonia lactiflora Pall. Z &
#E — Citrus aurantium L. Z kX #E T
% ¥ — Glycyrrhiza uralensis Fisch. Z # R AR E F &
&% 5 (% 1kg)



Z -~ F RGBT

KR AR EYRY
| Av H,O > soaked for 30 min

| #v H,O - boiling for 1 hr
|
| B
[ |
! 4
p B3 ;i

{ 7w H,0 » boiling for
1 hr

Li®IE

]

I 51%:& nAEEZ)
|

!
BRAH  RBIRE > ARER  BEEHRAABRREA

S %) -
HBAKIGEHHEXGH/LT
w9 B dk— SMY ext. ; A% ¥ 2 —GFWext. ;

8 F — SQW ext. ; m i #— SNS ext.

= KR

¥ LdE ¢ Wistarsh 4 #80 X & & (Wistar Albino Rats ) °

HHRR BETRIMERRARL T -

4B 4~638(200-250gw)

FAERE TWEM 0 BEGHF2:3C  ABHARSSE% 0 £ 8 E
B BHRAKRBRBZEMN -

BERN BERGBRE IRBULHNLTALEEFERTE -
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REF-ZFNBAABERGHEEBRER 0T £
[(WeW,) /Wx 100 % ] BRF343¥ /B 5%

W BBy EH S B
1. $IHETRER BMEBAGR s RiEsa - #8458

GRE-HRBE Hv5¥a - TELBRERAHRBENE
& F £ 4 40% CCl4/ olive 0il(0.3 mL/ 100 g BW ) » £k
(Efi— m) ERNEHM=— = E- X AHB@aRE
B4 § & F normal saline » ¥R &M ¥ T
Silymarin(25mg/ Kg) * 4 P %6 % 4 F v 5& 7 &l
(1.0g/Kg) > £ A HANA -

2. AL C A KRG MO AN F —BR BB
FZBRFENE > REBF T KR EANBAF IR AR
BT B &9 £ 1e5h %€ © SGOT, SGPT, ALP, 7 GT,
TG,Cholesterol -

3. MAALE R ' RAFNBLRFLIMEHY - UHEHMRK &
3t AR BAT - B E B & A5 'H 38 A.1t(lipid peroxidation ; LPO)
ETE °

4.4 8 K2 2%  H&E Stain -
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—CBRHUEEE R BB BTER AR5 15% -
= ARTRARLEALHBE  ERBIULKLTELE E5HE
RT& -BREF-ZF NBARBRELH I EEAREN T H
EFLIOWeW/W,) x 100 % ] RENE % BREBLE
LA > P4k S 66 % @B Silymarint CCl, 42 (1891
% ) & ey GFW+ CCl, & (11.70% ) - (Figure 1)
= KBfF il
LE-—Z - X - ABERARK LK o FELERNT > &
Student’s t-test %3tk E b f B s (CClL) @fi sy Bam 2
SGOP * SGPT * ALP #% H#RABELE (p<005 % p<
0.001) - BAs~w fi itk (CCl,) %% 83 - (Table 1)
2ATRANAMCHER S QENANBT ARG ZAER » %
PEMARRG My SINE —BILE% 2 05 B=BRE
NI BRI XA RIFTB e AL sh g 0 R i A st
AR RRE L 0 S e A (LS ANOVA %t & R E4h 4k
%€ (Duncan’s test) B3 R FEAIBEELE; Bk Bit
BE—4bEA£% 136 & 8 M2 £ E& General Linear
Models #3t4e & R Fh % (LSD) BIRK#% R F & 4t
ExBEEES -
(1) F—BE @Aty (Table2)
%  4£ SGOT ~ SGPT ~ ALP % 88 88 5 # it S U8 b o) 2=
BHEE G TioRR LYW EAE S EFEEHRY
R —BRAELER RN - @A GGT~ TG ~ CHO &
LRIRZOHBERHSN L@ w fibs 5 LT85

——

=]
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ZHBERGEA -

X WEEAAF-BAE - RWAAHEFEFALALES
M2 BT 0 SR YbR @k SGOT ~ SGPT ~ ALP -
TG~CHO ¥ £ 1 - HPwie - BBEREALA
Silymarin 22 SGOT & SGPT {88 % SN wW# K ~ &#
AEFRE  BEEEIRRWHEHZ ALP EHE S
fb.4a ; Silymarin ~ mwE kA TG HESFHRN L
TaHBEeRFEE CHOBESN el -

(2) 54 fe v fALH % %14 =38 (Table 3)
% % M6 % @ SGOT ~ SGPT ~ ALP~ CHO {488 % £
R HEPHFE -BHEEL A wi## A& Silymarin 442 SGOT
BEREZNEAAL - ZTaHRE ) FHE - HEBR e
2 SGPT B E SN Eibin s ZEHB ~ BH LA wm Bk
Bz AIPRBESN At PayBax CHO 4%
B Hiba o

(3) &4 fr w9 {4 35 14 58 (Table 4)
B #M4 A4l SGOT ~ SGPT ~ ALP & CHO {&ai¢ 8% %
£ o £ P Silymarin - R F A - BH LA H B @2 SGOT
BEESNEE  ESGPTHEF BRA TGRS
BRAA ftbmy) ;o @ ALP HRIR SR QBZANAMAL
as ACHOM Y @RAIR T GHBABESENMA R
R3] o

(4) &t (A% 3% $14 A\ (Table 5)
& #4154 % 4 B SGOT ~ SGPT ~ ALP ~ GGT ~ TG & CHO
BEBEEE - TAHRax SGOT - SGPT 44 28 £ &7

12



Hibsd s AN~ $% - wE4 A Silymarin 482 ALP 44
BEBNHRREEIAL wEHRTadBE; £58
B~ RS m R A A B2 GOT % S

7 Silymarin B X G# 84 me TGRACHO AT EE G

HBagINEwas -

(5) &4 SGOT 14 #% Fl % 1L 69 48 % (Table 6) ( Figure 2)

* WSGOT Eme MTwmBKEANE— = - x -
NBZ B BBEHILEES > Bt aNSBrun sy
BRE bz Ag% o

* ZaHBa®=-#H2 SGOTHEBEZNE S A\BE ;
FREF =2 SGOT HBERNEARE—B ; B
R@z SGOT EAEENE EEES  HBKEAA

=B SGOT AR HBEGNE—REAH ;) w
EHF B2 SGOT @M # %4 % AR % — i Silymarin
AFNBSGOT HBEZNE—REAS -

X BRABEIAAENZ SGOT L wiibssEs
TR L ABE 0 B TEH RS Silymarin 8— & F
BENBRAMG TR Aeb@bnN P B %
= EE1E B4 TR o

(6) &4 SGPT {& 1§ 05 sl % 1Ly 8% (Table 7) (Figure 3)

* W SGPT Mz > RTwWEKEANE— = - X »
NBZ R RBEFSCEYIS Rt aNEBpun sy
BER Iz B -

ZEAHBE¥=-#2 SGPTHBEINE S AA ;
HFH@2 SGPT AN E ZBEH RS B ez SGPT

13



ERENENBEIRLS  BERREZ AR W a2
SGPT &7 % =B 2| & & ; Silymarin 4% % »<i8 SGPT
BREZINE-REAA -

*  RIREIAA @52 SGPT {84 w fiibeg 554
§A LAY R THEAAR Silymarin 48— F
HENBRAMBL TR At asnE-B:E
BEE AT

(7) &% ALP {515 o5 B Loy 48 3% (Table 8) (Figure 4)

* MALPHEMT > L@nNFE— = X ABzHY
HEBRERILZ A -

¥ BRTZAHBaEz ALP ng —ABEE5 014
C Eterm A S a2 ALP A% A B %6 65 & 35 b A 3
FANBREBBSIERZEEL -

(8) &% GGT 41§ o5 f # /L6948 % (Table 9) (Figure 5)

* MGCTHEmMET BRTXayBaR Silymarin 4%
Fo s XN CANBZMEBRERCMEEIS > Hipsi
NEEEE S A RS H Lz A8% -

* FREAEANBZ GOT EBRESNE= - —8; B
k@%AﬁzimTﬁ%%%%ﬁﬁ&%*ﬁ’ﬁﬁi‘

B2 GCTHBAXSNE B wEsa ¥ B2 GGT

BERERNE -8 HHRRZALE S B2 GGT 45
EHENE B migaz GGT mMNE A B%E S
BITBRZIESL -

*  BRAOBREIARTEHBEANTHRLR (EAE) &
GOT AL T~k Bibim SN ERI Mg > 8

14



R4S (FAE) 5 GOT sl i -
(9) &4 TG {515 05 R 1L ey A8 % (Table 10) (Figure 6)
* WMTGHEMT B TH%LA Silymarin @3 % — -
ECACABIHEBRZ LS Lt anie
REEEBEER LAY -
¥ ZAaHBR-EFA - HERKRZIALAwmFHEAE B
2 TG EBEaN AR  wEkaf =82 TG A&
EHNEN NS -
¥ BABRERIRWERIZAECEENHBFEEESE
ZBNTCHEARABRTHEZEE -
(10) &% Cholesterol {& i 8% F] 4 1t &4 #8 %+ ( Table 11 & Figure
7)
* M CHO Em3zZLanEfrinS ARtz
% o
* ZOHREF B2z CHOEBESNEA - =8
FREBBESZNAZB; $80 % -8z CHO &%
SR EbE BEALE= - —B2 CHO 4R &E£%
WRNBENE  mBsmf—HAx CHO a8 E SN S
NEHEREAEZ CHOBN S BEBEERZ S
BE—BRFANEN A wEHa$= - —#Az CHO
B 5 R BaE S FE AR5 ; Silymarin 48 % — 82 CHO
BREGNEN - NB - AF-ZBEZZNEAS -
X HBMBE2TOHBRaz CHO AFHHIMEE , m
AR AR TRLERNENALBEBZAEE -
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m ~ K A AR RS % i A1t (lipid peroxidation ; LPO) & % &M (Figure

8)

HB 8 KT MRS § i@ f1t(lipid peroxidation ; LPO) & %%
. (34.78+9.57 nmole of TBAS/ g Liver) BAZ &N H @

(7.22+4.61 nmole of TBAS/ g Liver) - %348 42 LPO thiEH#
PR FEA DGR L2 EELE -
%~ mEBRE (Figure 9)

D

2)

€)

REGHREM T  AifepnSy  FoaBiiRA R
REEHPRBKEGOESH » Hafd el ¥
TRBRES AR Koy 2™ FIREELZIFHRK - ¥
AHER -

REREMT > TRABREAKSE X @XM BhHEML
HMERELRZABRINLSH > BB EZRRE S8 &
ERUZRR o 234810 BHPER > PFIRE
WA EEHE -

BABAME (10x 20X) TREABADRIEFHFLELRH
I BIRAT R AT e PG RETRT FWARABGHEXRS
AF&aH 7R C(2a¥Ra)>QUER ) >P(Silymarin
) >Y (wEskam) >S (migfa) >G (HHfE$ha)
>N (#%4a)-

1.Extent of fatty meta

2.Extent of apoptosis

3.Extent of lobular activity

( leukocyte influent + collapse of hepatocyte)

4.Hepatocyte swelling
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# o

—

~ XX SGPT Mg

F-Be® FEGIHLSs BHERBRHAMAN
HERLEBR -G BB EES - ATRTIH (F
ZHAT) REXFRFBZBEAARFES 278 (=2
FAB) Al af@ HAFTBZwEe s wEEN fEeF
MBHZBFALTTRRABESE TR LA REE &
B (RANENE) BARBRELZE bR e mBM -

=~ X SGOT Mm%

i\

HNEGZ T (F—2=28) FREXFE (BHEL)
HRBABRE  Z2¥H (F=Z2X8) 2% 0
Fofg - ERT B (@B~ Wi H) 8&1E ;A F# SGPT s % >
MARR BRI ATE AL H X B > B4 i fo s (wi
) 1 BARERTER -

~ A ALP @ E

FrEpie > FRE BETANEREIZENLE  ALFTR
THRMTE ALP HAAFHREZBE > FTHETH (F—2X58)
BRBARZBALENGRETR - AEFHEZINK ) ZLR
FE (wEKR) AINTH (FZEA) B M A
PR 2 E R BARAT R -

~ Xy GT (GGT) Mm%

FRZF -+ ol (F=HEZFEAE) YRECTHA
B R Ao AR (W) -
LA TG ~ Cholestrol i &
HAEAR B w RAm N TRGE i k£ 2L B

17



TaHBUS) o EibrmAan A mpEgmeridsd TG
mAYBNELZYYE Cholestrol » B BLFFH 285 B bl £

\\\\\\\\

BMSREAWEIALHEE o FBREEIHEAETAS -  LETHE
# sSGOT {4 & 135 IU/L &% £ 876 IU/L ~ sSGPT & &5 67 IU/L &%
2 579 UL - &7tmBa KEHEG - £ 2 ALP & (sxteahskhy) £
SLE R & 236 TU/L 9% £ 629 TU/L > BAFHRAFmia G £ B8
Tl (QBBELE) SARY  ROBEBKL  ERFMKE
EFHA—ERBEBETEHRC - difa&i A BRIF=E (Zone 3)
ZAT R EGHBBALEREBHEEZH B RERRMES
EEPHRFRZ A IEAZMSHIEAL (confluent necrosis: central-to-
central bridging ) -

LB ERAT  BRXEENOEABRIBBEFT L RELF
BIBKXKER BHEELGTFKRERZIH - S EREI R FHEFE S
RAEALBRBILRITEI A RERHZIRE LA BT EEN X -
AR - FRBFREH  FHEE  EFHE HELARY
NE > HEMBEBR-FEXER - FP T XF, e RET BB
WER > TR EERESE RN eBERE
WA~ BRBE N ERERTEN - L BEBHHEFER
YoEF HEAWHRED - ERARTHRAME -

EREEBEA (LPO) F&F  ERULwAERBEAARE
R -EABRYGHRBT  FRACERETBAELZEFT LA
£ LPO s ¥ B/ERBE > BRAGNIM (F) EEBRLEY B H
MAFZGENS  FERBEARBREEEAZADBERTH
HERAEY RILEBMPDZER  ETHAREMAEFEZ L%
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Bk TR BN B Z S i R a N AR
ERmER BAETFHZETFIRESIABBENRAEEZ
1 R ] o

EaFE (BEEER) REREPEAALR > LE A
BFETHEEHTFHAER (1) BEHBUAFHESG (QRITRL)
BV BT dm B G ~ SRR - AR AT RA A - (2) BLEATRRALAEER - (3)
KRR T 25 - BRRBERE G - I BERBHEATHES - (4)
S AT 4w A A R R RIS R AR R -(5)
R EFFmiE DNA & R % R B A ST RB R4 L
BEESETRitrg nBERTE NEaltn, XHEES -

mEKBTEAFREAXN TS (FZ2,8) 2HE5
LRABRGBELHEIANGE  RATF - 5% EBBSHAGR
EREMMERBRCHL RESKER  LFESERER
BRER REZV(REGH) Lo RS RIRERRRE
hEAREE > FRRBEEARY AP TRMIARE
BEcha  HAOBRER FhiRABLT -
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16~ &HuEB
1% M E Sy TR €38 AT RR AT S BOR RAT S SE 4R - AT

BEHFRTFERRAECREHTENEZNE  AARIBENFL

FHUumE P EFE KIS (Ea ) wB& (ER )

BEA (BXR ) o g ) XIRBHEDETEER

FHEAZ AR SRAFELIARAEFUATER

1. RF R BRSBTS v B AR 4E R S M AT 3R 15 0 AR AT IR
EFACAEARALZ A REBRAERLEFTRE - FBEZRA
MR APRREZ - NAREH - |

2. BRBAFETRERHBIw RIS HZSUTRE » BTE
FHRENERZAATAREFERNEERIGHATES -

3. W ABHUALEERFAEZARABENRBXRAFTSER
REBRFERI LB EHAX 2.Fh{tRAEET -
3EARBARRY (X FFHEBEARTHEAERER
&> LHRRERNGE > FERTF )

4. RHEBFSEwFBIREILKA AT mpB G2 HE -
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B~ 54 SURK

LRAEZ SRR FRATERELDE GRS TRHBEAKRER
A > Jb X 0 p. 476~486,1991
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LPOLLYE M (nmole of TBAS/ g Liver)

el

Figure 8 v & & : w4 (SMY) - &K 5 (GFW) -~ BF A

(SQW) ~ mi## (SNS) g 4# 2 4—KAE (silymarin)
#Hw fibs (CCl) HEAE A% T %A1t (LPO : nmole

of TBAS/ g Liver) 3845 %462 & 2345 -

#P<0.001 : Student’s t-test was performed and significantly

different from normal control group
*P<0.05, **P<0.001 : significantly different from CCl,-

intoxicated group.
N:CCl, C: Control P : Silymarin+ CCl, Y :SMY + CCl,

G:GFW+CCl, S:SNS+CCl, Q:SQW +CCl,
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F . Extent of fatty meta
A © Extent of apoptosis
C - Extent of lobular activity

( leukocyte influent + collapse of hepatocyte)
S * Hepatocyte swelling

N : Necrosis

Figure 9
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Table 1

Time Groups Dose SGOT SGPT ALP
* (Mean=SD ) (Mean=SD) (Mean=SD)
Week 1 Control --- 160.63+47.45 68.47+9.33 253.30+36.59
CCl, 0.3 mL/ 100g BW 135.38+72.10 67.03£17.67 248.10+47.86
(40% CCl,/ olive oil)
Week 2 Control --- 192.51+79.12 49.92+12.27 169.00+36.29
Ccl, 0.3 mL/100g BW  758.56+562.61* 1031.47+1114.50* 364.70+98.46%
(40% CCly/ olive oil) :
Week 3 Control --- 140.64+36.46 39.66+5.43 132.56+12.10
Ccql, 0.3 mL/100g BW  545.61+422.86" 371.42+375.28" 479.56+160.93"*
(40% CCly/ olive oil)
Week 4 Control --- 94.87+20.59 36.08+8.63 181.22+34.74
Ccl, 0.3 mL/ 100g BW 342.42+264.94 141.14+50.17* 603.50+128.17*

(40% CCl,/ olive oil)

P <0.05, #P <0.001 significantly different from control group ; performed Student’s t-test
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Table2 % —@A4tL{

Groups SGOT SGPT ALP GGT TG CHO
(Mean+SD) (Mean+SD) (Mean+SD) (Mean+SD) (Mean=SD ) (Mean=SD )
ETaHBa) 160.63+47.45 68.47+9.33 253.30+36.59 293320  125.40+26.85 67.69+6.19
F%m(2) 135.38+72.10  67.03+17.67  248.10+47.86 0.93+0.86  113.60+41.06 63.09+11.52
HE e (3) 233.87+107.61  79.34+24.80  245.13+54.27 1.10+0.67 87.38+27.47 48.55+9.23
w9 B % 48.(4) 440.78+231.62  190.62+165.83 264.80+63.23 1.21+0.94 55.10+11.94 47.90+11.81
HERELE (5) 36433215313 155.97+88.05  340.20+70.18 0.93+0.53 95.80+26.16 42.42+5.20
i (6) 258.80+135.86  94.83+33.15  304.44+97.97 1.30+1.68  104.13+16.76 42.99+7.38
Silymarin 48 (7)  418.542173.45 180.01£126.22 236.78+44.13 1.84+1.16 69.33+18.98 43.96+1.94
P Value (ANOVA) 0.0001* 0.0042* 0.0042* 0.0896 0.0001* 0.0001%
Duncan'’s test 457>63,12 475>63,1,2 56>4,1,23,7 1>7,64325 1,2,6>53,74 1,2>34765

5,6,3<4,7 7,5,6 <4 6,4,1,2,3<5 2,6,5,3>7.4

>1,2 >3.1,2 >7 <1
5,6,1,2,3<4,7 3,7>4
<1,2,6,5
7,4<1,2,6,5,3

*p<0.05, 'p<0.001 performed ANOVA TEST ; n=7-10
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Table 3 % =i 4 fb4&

Groups SGOT SGPT ALP GGT TG CHO
(Mean=SD) (Mean<SD) (MeanxSD) (Mean+SD) (MeantSD) (Mean=SD)

Zafral) 192.51+79.12 49.92+12.27 169.00+36.29 2.71+£3.49 64.34+23.68 54.65+£10.36
#%4(2) 758.56+£562.61 1031.47+1114.50 364.70+98.46 3.57+2.30 64.30+£63.27 48.98+24.56
W7k b g 24790+132.80 126.04+142.56 211.75+63.74 3.97+3.57 47.75+7.87 49.99+10.77

BERE (3)
w9 B £k 48.(4) 436.34+222.09 362.93+217.55 241.67+108.99 4.78+3.03 98.22+95.53 45.52+22.00
HARS LA (5)  710.05+265.89  579.49+278.03 371.30+91.77 5.64+0.62 59.20+£16.00 54.21+13.59
Wit gk (6) 639.16£619.41 507.05+481.49 338.80+£92.02 2.71x2.01 44.70+8.58 50.50+9.85
Silymarin 4 (7) 533.51+£239.62 442.06+187.01 407.50+79.30 5.63+6.96 63.60+56.77 41.44+17.78

P Value (ANOVA)  0.0051* 0.0016* 0.0001* 0.5417 0.3364 0.0001*
Duncan’s test 2,5,6,7,4>3.1 2,5>6,74,3,1 17,5,2,6<4,3,1 4,1,2,75>3,6 1>3,24,75,6
7,4,3,1<2,5,6 5,6,7,4,3<2 1,2,7,5,3,6<4
>1

n=7-10 ; "p<0.05, *p<0.001 performed ANOVA TEST
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Table 4 % >5i8 4 fb{4

Groups SGOT SGPT ALP GGT TG CHO
(Mean+SD) ( Mean+SD ) (Mean+SD)  (Mean+SD ) (MeanSD) (Mean=SD )
=G 4a(1) 140.64+36.46 39.66+5.43 132.56+12.10 0.88+0.73 68.37+26.81 63.18+7.01
kN #8.(2) 545.61+422.86 371.42+375.28 479.56+160.93 6.17+6.98 71.89+88.25 35.33+8.40
B E AL 3) 586.64+300.62 455.78+304.94 274.89+53.54 - 3.53+1.42 33.22+4.18 39.23+8.20
EQ/@@'(?E@) 422.41+155.71 275.25+123.50 307.00+106.04 4.41+4.52 26.75+3.41 32.66+11.81
AR R am (5) 612.04+249.81 387.44+148.38 308.33+61.13 11.04+13.66 52.22+63.07 32.21+13.02
v i B 4a (6) 412.86+185.86 274.67+151.70 366.80+92.93 2.43+1.51 39.80+7.90 28.82+7.71
Silymarin % (7) 876.93+£722.17 638.70+792.84 293.90+53.35 5.21+4.98 46.60+12.45 32.64+12.37
P Value (ANOVA)  0.0052* 0.0491°+ 0.0001* 0.1173 0.2221 0.0001*
Duncan’s test 7,5,3,2>4,6,1 7,3,52,46>1 2> 6,5,4,7,3,1 5,2,7,4,3>6,1 1>3,2,4,756
53,2,46<7 5 ,2,4,6,1<73 6,5,4,7,3<2 2,7,4,3,6,1<5
>1 >1
1<2,6,5,4,7,3

'p<0.05, *p<0.001 performed ANOVA TEST : n=7-10
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G SGOT SGPT ALP GGT TG CHO
roups (Mean=SD) (Mean=SD ) (Mean+SD)  (Mean+SD ) (Mean+SD) (Mean=SD)
T EHE #.(1) 94.87+20.59 36.08+8.63 181.22+34.74 0.63+0.39 78.56+13.44 58.90+5.90
8 #a(2) 342.42+264.94 141.14+50.17 603.50+128.17 11.77+10.18 34.86+6.82 37.16+4.44
e 3) 311.30+145.95 162.64+54.38 629.00+205.53 6.03+4.58 38.50+6.09 31.71+5.89
jus) L@ﬁ/‘(*ﬂ@) 317.43+117.71 180.38+82.31 535.13+120.51 7.71+6.78 31.25+1.98 33.59+6.30
HARKE LA &) 245.30+79.29 141.81+46.96 493.22+114.25 7.21+3.62 36.44+2.74 34.42+9.98
WiE g (6) 260.62+72.80  166.26+63.24  466.44+87.42 6.22+6.03  38.00:4.95 32914550
Silymarin %1 (7 250.28+81.30 139.94+73.01 529.80+47.17 5.17+£3.71 39.40+11.88 29.70+8.54
Duncan’s test 2,43,6,75>1 4,6,3,5,2,7>1 3,24,7>5,6,1 24563>71 1> 7,3,6,524 1> 2,5,4,6,3,7
24,75<3 4,5,6,3,7>1
>6,1 <2
4,7,5,6<3,2 6,3,7,1<24,5
>1
1<3,2,4,7,5,6

"p<0.05, 'p<0.001 performed ANOVA TEST:n=7-10
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Table 6 + B F & : w4 (SMY) - B % 2 A (GFW) -~ BE A

(SQW) ~ mi#s (SNS) s £4# 84—k e

i (silymarin)

Hw fAbs (CClL) AT SGOT 2 Bk 3p 4 -
Groups Dose £—HA) ¥ =iH(2) £X83) BAEG P Value Pairwise
comparison
Control 160.63+47.45  192.51279.12  140.64+36.46 94.87+20.59 0.0069* 2>34
1>4
CClL, 0.3mL/100g BW  13538+72.10 758.56+562.61 545.61x422.86  342.42:264.94 0.0045* 2>41
(40% CCl,/ olive oil) 3>1
~ 1g/Kg 233.87+107.61 247.90+132.80 586.64+300.62 311.30+145.95 0.0003** 3>472,1
SQW + CCl,
SMY + CCl, 1g/Kg 440.78+231.62 436.34x222.09 422.41x155.71 317.43:117.71 0.3338
GFW + CCl, 1g/Kg 364.33£153.13  710.05£265.89 612.04:249.81  245.30+79.29 0.0001** 2>14
3>14
SNS + CCl, 1g/Kg 258.80+135.86 639.16+619.41 412.86+185.86  260.62+72.80 0.0468* 2>4,1
Silymarin + CCl, 25mg/ Kg 418.54+173.45 533.51£239.62 876.93+722.17  250.28+81.30 0.0090* 3>14

*P<0.05, **P<0.001 ; n=7-10

#METF1%E © General Linear Models / LSD
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Table 7 P B 4 &) : w4 (SMY ) XK (GFW)~EF A (SQW) » mi## (SNS) #1214+ Z4—K#A&& (silymarin) #
m #4bs (CCl,) #HHAT4E45 SGPT 2 A2 iffd o

Groups Dose 2—-8() %=#H() ®£xH83) EABW P Value Pairwise
comparison
Control --= 68.47+9.33 49.92x12.27 39.66+£5.43 36.08+8.63 0.0001** 1>2734
2>3,4
CCl, 0.3 mL/ 100g BW 67.03+£17.67 1031.47+1114.50 371.42+375.28 141.14+50.17 0.0081* 2>34.,1
(40% CCl,/ olive oil)
SQW + CCl, 1g/Kg 79.34+24.80 126.04+142.56 455.78+304.94 162.64+54.38 0.0005** 3>4,2,1
SMY + CCl, 1g/Kg 190.62+165.83 362.93+217.55 275.25+123.50 180.38+82.31 0.0756 2>14
GFW + CCl, 1g/Kg 155.97+88.05 579.49+278.03 387.44+148.38 141.81+46.96 0.0001** 2>3,1,4
3>14
SNS + CCl, 1g/Kg 94.83+33.15 507.05+481.49 274.67+151.70 166.26+63.24 0.0048* 2>3,4,1
Silymarin + CCl, 25mg/ Kg 180.01+126.22 442.06+187.01 638.70+792.84 139.94+73.01 0.0413* 3>1,4

*P<0.05, **P<0.001 ; n=7-10
¥+ H1 ¢ General Linear Models / LSD
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Table 8 ¥ &5 & © WEMK (SMY)~ MK %A (GFW)~ BH & (SQW) - mits (SNS) H4# KR d (silymarin) #
g ks (CClL) #3AFia45 ALP Z B33 -

P Value Pairwise

Groups —3 =3 23 :
P Dose #—ED F£=:HQ) #HQ) FEANHEHG comparison
Control --- 253.30£36.59  169.00£36.29  132.56+12.10 181.22+34.74 1>423
0.0001** 4>3
2>3
CCl, 0.3mL/100g BW  248.10+47.86 364.70+98.46 479.56+160.93 603.50+128.17 4>21
(40% CCl,/ olive oil) 0.0001** 3>21
2>1
SQW + CCl, 1g/Kg 245.13+54.27 211.75£63.74 274.89+53.54  629.00+205.53 0.0001* * 4>3,1,2
SMY + CCl, 1g/Kg 264.80+63.23 241.67+£108.99 307.00+106.04 535.13+120.51 0.0001 * * 4>3,1,2
GFW + CCl, 1g/Kg 340.20+70.18 371.30+£91.77 308.33+61.13  493.22+114.25 0.0006* * 4>213
) 3<4
SNS + C(l, 1g/Kg 304.44+97.97 338.80+92.02 366.80+92.93 466.44+87.42 0.0050* 4>3,2,1
Silymarin + CCl, 25mg/ Kg 236.78+44.13 407.50+79.30 293.90+53.35 529.80+47.17 4>231
0.0001** 2>3.1
3>1
*P<0.05, **P<0.001 ; n=7-10

3+ /551 ¢+ General Linear Models / LSD
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Table 9 PR 5 & : mptk (SMY) KA (GFW) - BEHF A (SQW) > mi## (SNS) #4# 2 —k 4] (silymarin) #
v fAbs (CCl) #H#AT488 GGT 2 Haipf o

Groups Dose #—H0) £=:8Q2) NiEG) EANHW P Value Pairwise comparison
Control --- 2.93£3.20 2.71£349  0.88+0.73 0.63+0.39 0.2498
Cdl, 0.3 mL/100g BW  0.93+0.86 3.57+2.30  6.17+6.98 11.77+10.18 0.0240* 4>2,1
(40% CCly/ olive oil)

SQW + CCl, 1g/Kg 1.10+0.67 3.97+3.57 3.53:x1.42  6.03x4.58 0.0041* 4>3,1
2>1
3>1

SMY + C(Cl, 1g/Kg 1.21£0.94 4.78+3.03 4412452  7.71x6.78 0.0282* 4>1

GFW + CCl, 1g/Kg 0.93+0.53 5.64+0.62 11.04+13.66  7.21+3.62 0.0340* 3>1

SNS + CCl, 1g/Kg 1.30+1.68 2.71+2.01  2.43x1.51 6.22+6.03 0.0382* 4>23,1

Silymarin + CCl, 25mg/ Kg 1.84+1.16 5.63+6.96  5.21x498  5.17+£3.71 0.2415

*P<0.05, **P<0.001 ; n=7-10
%13+ 7% ¢ General Linear Models / LSD
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Table 10 + & 5 &) : w@ek (SMY) -~ B # 24 (GFW) » BHEA (SQW) ~ miE# (SNS) REE B M—K R (silymarin)
H o fAbs (CCL) BRATIRG TG 2 B 234 -

Groups Dose £—8A) %£=:80Q) FEXNEQG) BAE@W P Value Pairwise comparison
Control - 125.40+26.85 64.34+23.68 68.37+26.81 78.56+13 44 0.0001** 1>4,32
CCl, 0.3 mL/100g BW  113.60+41.06 64.30+63.27 7 1.89:88.25 34.86+6.82 0.1499 4>1
(40% CCl,/ olive oil)
SQW + CCl, 1g/Kg 87.38+27.47 47.75:7.87 33.22+4.18 38.50+6.09 0.0001** 1>2,4,3
SMY + CCl, 1g/Kg 55.10:11.94 98.22+£95.53  26.75+3.41 31.25+1.98 0.0194* 2>43
GFW + CCl, 1g/Kg 95.80+26.16 59.20+16.00 52.22+63.07 36.44+2.74 0.0096* 1>2,34
SNS + CCl, 1g8/Kg 104.13£16.76  44.70+8.58  39.80+7.90  38.00+4.95 0.0001** 1>234
Silymarin + CCl, 25mg/ Kg 69.33+18.98 63.60+56.77 46.60+£12.45 39.40+11.88 0.0927

*P<0.05, **P<0.001 ; n=7-10
#METHiE © General Linear Models /LSD
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Table 11 + &4 &) : @k (SMY) - ### 2K (GFW) - B+

HwfAes (CClL) #HHATF1E4 CHO 2 B iRiE o

# (SQW) -~ mig st (SNS) #4# 84— K Rs (silymarin)

Groups Dose F—E1) B=#Q2) ANEQ) BABEG P Value Pairwise comparison
Control --- 67.69£6.19 54.65+10.36 63.18+7.01 58.90+5.90 0.0001** 1>4,2
3>2
Cdl, 0.3 mL/100g BW  63.09+11.52 48.98+24.56 35.33+8.40 37.16+4.44 0.0019* 1>2,4,3
(40% CCly olive oil)
SQW + CCl, 1g/Kg 48.55£9.23 49.99x10.77 39.23:8.20 31.715.89 0.0008** f> ;,4
>3,4
SMY + CCl, 1g/Kg 47.90+11.81 45.52+22.00 32.66+11.81 33.59+6.30 0.0473* 1>3
GFW + CCl, 1g/Kg 42.42+5.20 54.21x13.59 32.21+13.02 34.42+9.98 0.0010** 2> 1,4,3
1>3
- SNS + CCl, 1g/Kg 42.99+7.38  50.50+9.85 28.82x7.71 32.91+5.52 0.0001** 2>43
1>43
Silymarin + CCl, 25mg/ Kg 43.96£1.94 41.44x17.78 32.64+12.37 29.70+8.54 0.0497* 1 >34
2>4
*P<0.05, **P<0.001 ; n=7-10

Mt=t797% ¢ General Linear Models / LSD
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