tHHEB REER

BAERT @i MREE Rew &g

DEEEAS (EESHES N BERREDLN SIS HIET

b ELY M R R PN

1

Hiy AHIFTE HEZE B 5188 A BRI A e A 0t DU B AL as 338 RBLU S I RS VRS 2 - DIIBH 3 &
15 [ 1 S FH A P U -

Jith AWFFE T8 ARk I RE Sk (Actinidia latifolia (Gardn. & Champ.)
Merr.) ~ G ERk(A. chinensis Pianca var. setosa Li) ~ $[ZERIFNk(A. rubricaulis Dunn)
BHRE B Wk (A, collosa Lindl) ZpufES0% s HEHWIIT ARG T KRB » 1 /7INER s ig e ug (b
T > 24 7]NER 1501 R B LA ZBE i - ri SEBHIR Fhfn ~ B O SEHY A - LLHIE sGOT ~ sGPT fiigd
ST R U F3HE 5 > B85 PURRAS[A] QI ] DU &3 L ZOR B MR 210 EREETEH -

FE RIEEEk (Actinidia rubricaulis Dunn) 15+ {71 i RS B Bk s #(0.1 -
0.5 g/kg) ke HIH] PUZ AL G538 AR St I 2 TR B UME sGOT #ififi(p < 0.001) » [ 25 Ik
Mk Befs #2E Hk HIRE W B R - i AL R ke b ~ el i RE M KRR A% 2 SOD & i(p <
0.01) o 1 JAFHH R BRG] Fr sl SR 0 » RS0 R PU SR {bape a5 AR & MR 1815 2 I RllAR 1=
AR IC A — 2V g A -

it it L 35 T 30 A s el o o o Ik 35 PU A L e A5 38 K B MR I R CREE(E A - el SE IR Bk B
o 1 2 B DY SR AL S 8 R B PRI RS EL AR A8 P A o AL Bk <2 JHCR 568 % il m] e B 3
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JFfHAR T SOD & &G - (haEeEss 2005:10:189-95)

FAsEEE
FRiEYE - RIEFFEE - RAFIER > SOD

P At 35 38 B S 22 > AEARERVEITF 28 /Y
AR > R ECE Y —RE[1,2] o USRIk
A N A RS > R A CCL RS 3 R i p-
450 (cytochrome p-450)ZXH#f » #HONE R =&
FREL(CCLy « ) E AL > 3% E HH 5 G JEE HH
B 3t Al > 1T R 28 A RRLIEE 5 A ) e 2 5¢ B
e > BRI S GE[3,4] o MHMIENE E @S AL &
{56 HH Bt A e 5 B B R T R o e T HIL ot A AR
W HERR S R AT $B155,6] o AFHI S & rlR e
Mt 38 HA MG ER H - 1 s B GOT ~ GPT =&
BITE S Ll 38 0 SREF A I D REFE AR -

TEA AT Xt > DU M Z RITEE Y
IK TR &I FE(silymarin) £ ¥R 22 %[7,8] - Silymarin

BB IES -
R I

EAS

404 & HItEE2 TR 5%

FAEUBEZEKER  rRENZESAZTAT

2005 F 1213 3 {8ctEHE - 2005F7 812 H
20057819 H

WZHES
EZHEE

M H Bl Silybum marianum L. Gaertn. 44 HIAR
TEP) K TR i e 7 R I s AR &9 - L EE
% 4r f% silybin ~ isosilybin ~ silydianin #I
silychristine o B2 &b ~ WEFR HHEE ~ PilE
B A b S & ~ FESOD 1E R J T -Gk Ao
It 138 P-450 & &k 0 F1E ) H RS RELE THIIT
HH By 7 glutathione (GSH) & & Az superoxide
dismutase (SOD)P¥ TG 1E[9] » Pt LITE A R I 2 58
FRE B L REE A

BERk(Actinidia chinensis PLanch) f7 5& 230
ACILAR ~ %€~ BE S G0 RS fF k] AgE . BB
WFSeRE s - B R BE SR B AL SRR o & A B Bk i
(actinidine) ~ & & R (zeatin) ~ K 5%
(emodin) ~ B-7+ & [ (B-sitosterol) ~ vitamin B ~
Hi(tanin) & ' E W PURIME (vitamin C) » G578 ~
FERR T ~ MR ~ BRMLAE ~ PRIATF ~ PURF(E
F o A% BE AR & B8 A% Bk 22 B8 1 & Po(actinidia
chinensis polysaccharide ; ACPS) iz " & @y H1EL
We » AYPUEIRE ~ SOEFET ~ PUR R S REL ~ SRR
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BAHTRAE » 5 (A4, chinensis PLancu var.
setosa Li) %< LB HUIUY) B $RER ~ SR ~ U A Bl
PiEg RFEEA10] ©

B 1 A B Pk B R ) B R RE S B R Pk (4.
latifolia (Gardn. & Champ.) Merr.) ~ & Hk4.
chinensis PLaNcH var. setosa Li) ~ fL < JEBk(A.
rubricaulis Dunn) ~ T 558 1% Bk(A. collosa Lindl.)
LU - PR ko mit IR —T A E S
REZTHhBEL RZH > LERE Wit B K
Pl > — i B P 20 PR T8 L AP AR SRR AR AT S
BEWY > RS IR R ARI11] -

SR BHAR ~ <ny {8 45 81 I R IRLPRET -
(AT IEG A I 2 $E R 5T 3 DU A 5 ok k8 25 4 % 50% &
B B I OF A [R] 5 T S5 DY G A fik 375 5% R B 2k
T #0528 > LIYIGA %8 & 18 [ 15 42 ) &R -

MRIEE TSR
BB EERS < fl N B

A b2 MR E R E IR IR SR B AL) ~ &
PR ACS) ~ ALSREIR (R B AR) ~ B
T A BRCTET B AC) S PURE > B 5 1 =F BE PR E R 156005
g Emst > HER R E EmM BRI = bl
[ o A AT BR AR oK 2 W 8 E B B AH BH SCRR L
[12,13] » hOLAffEE SLEE Il > A5 A0 A7 A Fr A2 A
= o

B E MR SRR AL ~ R~ BER Z SARBEE -
Ul %8242 > LI50% LB iR 72 /N % > A
A8 - U EEIE R > WL =R > G OFIE R -
PRS0 RR R A R R > BIAS BT BR MR8 50% 2 ER
HUP)( &5 73 EtOH ext.) ©
EERE)

AWFe s B RS B = R e R Ei Y o
Z Sprague-Dawley (SD)Jiff 4 K 5L (200 to 250
g/BW) o St Fh e B 4 K SR ) Y 0 BT B ) YY)
FEE(EMR21 £ 1°C » BLIRIHEIAR & 12 /NFF)
SEJE A > W E R A PR S R AR A
> &) Kz 7K (Ton reverse water » Millipore »
USA) - B 5a @)1 2 a2 8 B 12 a8 I rp 3 R0 s
By 2 dr R B SR B 1 i B B (el RS e A o
T ERAAEE S AR A

PY % 1k #5 (carbon tetrachloride » W H
Merck) » 1@ 55 th(formalin > i B H AG{4% k=X gy
#1) » Silymarin [ H Sigma - Ethyl Ether i 5 H &
Osaka 55 JLEE kX & th o {8 A Randox A= LI AE
X7 ALT (GPT) kits : Art.J16651 5 AST (GOT)
kits : Art.AS483 : Protein kits : Art.K83001 :

PRt EEYH ARSI EESZRE

SOD kits : Art. ORDO4 (¥ [&) °
BB ITIA

A H B ORI =R A DY (B IR(CCL) 5 8 K
B MERT2 > #7700« KETHER =K% »
FE A R By B 6 #H - ERH 10 € - B B oy 22 ]
AH BRI EARE - RE LT B B2 B KB AL - ACS -
AR B AC $EEUAEWR(0.1 > 0.5 5 1.0 g/kg) » 2440
HIJ |1 AR #& T silymarin (200 mg/kg in 1% CMC) ° #&
1N+ & B IEE B CCL (1.5 mL/kg in
olive oil » 20%) » & HllxHIE 1 & [F] & i olive
oil  1£ CClL {E4 24 /NIf % » 15 B 58 8) V) Z Bk ik
WE o REED % B R R - @0 (3000rpm -
4°C ~ 10578#) » 53 EEIUS I3E > 53 BIATRE serum
glutamic-oxalocetic transaminase (sGOT) ~ serum
glutamic-pyruvic transaminase (sGPT) o %4} » 1
BHENIR BRI > 7R KA SERY R —AZiE EA 1 28
o3 U7 IR REAR > A 10% B9 AR P48 B AR A o Sl
B U) B (R AR B 22 A 5% o
AT REI VT “E 1L 55 0 fiz

Fr A R B AR B i AF 20 T GE — /N LU
TCBERS o FF LA GO BERS 4 °C ~ 15 4758 3000
rpm ~ B0 10 53§ 0 SRS EEE o FELLE 841k
o3 Mt e ds W DhRe 4B {b s B > W1sGOT ~ sGPT
5% > o sGOT J sGPT Al J5i B /2 K $5 Reitman
& Frankel [14] 5 BBk FR IR PR (L E2[15,16] (1 15 4E
Jiik -
HTAHFEDT A EHESR(SOD) 35 M IRE

SOD Assay : HUAT #H#% 0.5 g » J1 A 0.5 mL
0.9% fynormal saline » LYo #1578 » 300 pL
Y9 W R B T o i A 1.8 mL ¥y ok LT
Koo 4°C ~ Wi 1S b o BE¥HE] o HL20 pL iy
HAEUWIA 120 uL 0.1M phosphate buffer (CAPS
40 mmol/L ~ EDTA 0.94 mmol/L » pH7.0) }5%=){E
& o A% HUS pL iR & MA 340 pL Mixed
Substrate (Xanthine 0.05 mmol/L ~ 2-(4-
iodophenyl)3-(4-nitrophenol)-5-phenyltetrazolium
chloride (I.N.T) 0.025 mmol/L) » FJjll A Xanthine
Oxidase 2 » IR&E Z) %P R 505 nm > [
IR 37 CF M S ROE i > 6% 30 PO —2 >
RS 53 oy fai o BB SR O AR AR (L d 25 -
DL st e dh AR SR E[17] - SOD ¥& 1 LLBR L
RF R NN IN.T B 8 A s 22 i —HA7(0) » I
FHA% A SOD L i 14 LLU/mg protein s o
Total Protein Assay

HYAT#H4%0.5 g » 1A 0.5 mL 0.9% HJnormal
saline 158 » HUIF 4R 50 pL » JIA 350 pL #y
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BEE F-
1800 A N sGOT
1 sGPT
1600 -
1400 -
—
—
=
= 1200 4
=
=
= 4 3k
= 1000
=
5
< 800 A S
£
5 600
w2
400
200
0
Control Silymarin 0.1 0.5 1.0 (g/kg)
AL
ccl,

B— FEEREYKAL) 50% CESRE) K silymarin ¥ &
1 P& b Tes 3% KRS [EAR sGOT K sGPT SEMHISZE -
HBATIIEL BEZERT (n = 10) » *p < 0.05 (EACCI,
HELEER) -

. s GOT
1800 o C—J sGPT
1600
—
1400
=
= 1200
=)
"= 1000
=
=
Q 800 *
% 600
S
w1 400
200
o
Control Silymarin 0.1 0.5 10 (g/kg)

ACS

B &EFERK(ACS) 50% ZESREY) R silymarin ¥ =
M POS AL a5 KSR INEH sGOT K sGPT SEMAY £ -
HIEAHI B IZBEZERT (n = 10) ° *p < 0.05 (ERCCl,
HELEER) -

normal saline {E flI¥5 %) » il A Biuret reagent
(Sodium hydroxide 100 mmol/L. ~ Na-K-tartrate 16
mmol/L ~ Potassium iodide 15 mmol/L ~ Cupric
sulphate 6mmol/L) {8 57 5% (b 2 45t SO » =
550 nm G4 HIE R E - RERE 25 FOHlE — 2R
W AR AL > R S 15 47 fiif i S FEAZ G > DIA
M {5 5% protein standard - J2 (6.0 g/dL)ZE 4K ¢
{iEi 88 1L [1F% Blank reagent (Sodium hydroxide 100
mmol/L ~ Na-K-tartrate 16 mmol/L) & I 3¢ & 7 »
PR R R B(F) -+ R T B I AH A total
protein ;Z i & (mg/g tissue) [18] °
JFF H6H 3 FEH E2 11 1052

TEE BaAs R IR - FT A KBS 7 LU YE - SHE)
IRER A% > Bl > R R EERY IR — A7 iE 51 HY
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1200 -

. GOT
SGPT

1000 |
—
=
S 800
~ *
2 %
B~ *
= *
£ 600 ] " ¥ *
< 3(%_ *
£
=
5 400 ]
w2

200

0
Control Silymarin 0.1 0.5 L0 (e/kg)
AR
ccl,

B= HI=EBEPAR) 50% CEHEBW) R silymarin ¥ 55
1 POE 11 5 28 KRS I0BHA sGOT K sGPT SEIMHY /£ -
BB TIIBE L IEEZEZRR( = 10) » *p < 0.05 » *#p <
0.01 » **%p <0.001 (EECCL 48 LEEER) -

1000 . sGOT
[ sGPT
800
—_
=2 ¥
D *
= 600 4
b= *
g i
<
£ 400
2
Q
%)
200
0
Control Silymarin 0.1 0.5 1.0 (g/kg)
AC
ccl,

B RIRHKAC) 50% Z B AR silymarin 32
Ve PO BEA 8 KSR SERR sGOT /2 sGPT SEM B/ «

BRI B+ BEER R = 10) o **p<0.01 » ¥¥p <
0.001 (E2CCL 48 L) -

2oy BLJT WO AH A% > A 10% 19 AR i S
Hros i — 2P0 B YL A o 5 T B S AT G
I A AR ) 52 FR 5 8L > DR IR SE IFAE A i HE 3%
ik s R G R R AGRE > BRI
Y i 52845 o (S A SR I RE AR S LAR L

1 3E 17 AH A% P8 B 22 179 EL IR > W] LA Jonker 5%
(191 7E 5L T7 3% » EHGVENTHEAGIRE > ITH0 A58
RAIFEE ~ BEE 80 ~ A A 32 30 Be s 1 A4 55
T LUARE ST o G 0 BUEH 054 4y > Hrp
roJ {03 fH(absent) 5 1] {LFED H(trace) ;
M2 R (weak) 5 31 U ERPZE R
(moderate) : 41 43 UERKREE H(severe) ©
A REL fikms 2H B2 1 TS

YR SPSS FENE #eat 5 ALk 1T B K 58
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+®ALEERPE(AR) 50% JB3 RENYDE PUS 1 bhik 5558 AR S IE AT ZRT1BiE tD A ZRT HRPR IS5 - SREREHIERE

REARTIE ARRYRZ £

Numberical score of

Numberical score of Numberical score of

Group . ‘ : I
ballooning degeneration hepatocytes necrosis hepatitis
Normal 0.00 £0.00 0.00 +0.00 1.00 £0.00
CClL (20%) 3.00 £0.00 3.00 ££0.00 3.00 £0.00
CCl, + silymarin (200 mg/kg) 2.30 +0.34 2.00 £ 0.00%** 2.00 & 0.00%**
CCli + AR (0.1 g/kg) 3.00 £0.00 2.60 £0.22 2.80 £0.13
CCl: + AR (0.5 g/kg) 3.00 £0.00 2.30 £0.21 2.50 £0.17
CCl + AR (1.0 g/kg) 3.00 £0.00 2.10 =0.10* 2.40 £0.16*

AR = A. rubricaulis Dunn. Data presented as mean = SEM. *p < 0.05, ***p < 0.001 as compared with the CCls group
(Non-parametric Kruskal-Wallis following by Mann-Whitney U test).

*
- * *
12 * —T
. T
10 4 Hitt T
=
=
2 84
3
NS
a6
=]
&
44
>4
0
Control silymarin 0.1 0.5 10 (g/kg)

AR

Bh HIEREIRYIAR) 50% & BSIE ENYET PO S L ies 38
KERIMEARESOD EE BT MUV E - SURLATI9E
+IBEZER NN = 10) > "p < 0.001 (EZcontrol LLE) » *p
<0.05 » **p<0.01 (BACCL 48 LLED)

H @5y #T1(One-Way ANOVA) » ifi L Scheffe's
multiple range test 2R xE A~ [A] J5& BH [t BE 5 72 JL 4%
R Mp <0.05 RFHIGE A #METH SR -

SR

FFDIREINLE A L hsii s s

anlEl —Fpr7R > CCL AJ &% 3 KR IS sGOT ~
sGPT #75% » Silymarin 7] i3 [${KsGOT (p <
0.05) » AL {KH| & "] [#{XsGOT (p < 0.05) °

anlEl —Fr7R > CCL Al &S 3 KR IS sGOT ~
sGPT 95 » Silymarin A B [#{X sGOT ~ sGPT
(p <0.05) > ACS H | & v] [#{KsGPT (p < 0.05) °

& =Frs > CCl Al 35 8 KB IV sGOT ~
sGPT 47 5 » Silymarin 7] 883 [#{X sGOT (p <
0.001) 5z sGPT (p < 0.05) » AR &l & 15 ] g &%
{KsGOT (p < 0.001) » Tl AR (P& 7] [ X sGPT
(p <0.05) °

anl@E PUpr s CCLoAl 35 38 KBTS sGOT ~
sGPT H§ 5 » Silymarin 7] #i& KX sGOT (p <
0.001) » AC 1 ~ {KFI (0.1 » 0.5 g/kg) "] BHZE %
& sGOT (p < 0.001) -

HF AR TS AL SRS TR 2 5

WlE AT > CCLs 35 58 2 VERT 28 K BUIF FH A
SOD Z [#1K » Silymarin a] g% F & SOD J5 H:(p <
0.05) » KLEFH RNk 50% 2 FEfh AL #9(1.0 » 0.5
g/kg) ] i3 Tt 5 SOD & :(p < 0.01) -

P FSelis B B2 2 ot

WA > LAY @RS 5 KB S I 286
Barh o RARIHAH A P SRR T 2R - ELEE I
Y ~ SANREEVE IE K B SEAR > B IE H AH RS
Ll o 4% B 1 S5 IR FH silymarin B2 # L S 5E % Bk 2152 k0
)% (1.0g/kg) » #EEH NHFEREE WS FAlE
T2 o B S BRI G A= b KRB & (18— 22 & DY) -

ENE::

I 9 5 2 o 2 RRAN B - SR IT 4
BT SRIRIEH 2l o Bl va B gL 2R Z 14y BRAE
HICRITEEY) > F 9238 B 31 2 Th R g5 B A BT p OR
FFERI[20,21] » (R > 08 Fh B SRR 5% ORFE e
TR Z S R BT -

PR PR AE RS 7 i BA S o R E R
AR ~ %€~ BE S AE ~ RS FFgET AEE > B
MRS PUETE ~ YU S ey B Ve 55 - A i
B = Mk(Actinidia rubricaulis var. coriacea)% [ B
WHEE SO OISR > sEST /D RS ES B E
o~ HNECREU N B 2 BT T2 B A SR 5 /N B
e vk L AT G A 44 i SR [22] 5 HH 3 B AR Bk AR 2
YU MR (23] B SR Bk 2 5 46 & PI(Actinidia
chinensis polysaccharide ; ACPS) [24] » ACPS &



A5 G AT o B m s RIS A E
FHEERY YEF25] « flR bk & 2 0% W S Re IE =
A K g /N B AR o B RS2 R SR AT
GYUEIMEE Y E > G5 & R %% M b ae
[26] ¢

DY G A B S B AT 28 0 TRARERMERT
BN > SRR R R —FE[ 1] 5 5 R
PEELK B % > & SR 2 AT RS o FR S AT i ep
A I SR e I R A G B > T {5 I 9 AR R
N FE(sGOT) FI%L NI i 2 B 2 (sGPT) 2l H
o BN E SRR - B T E B AER A I 2
REFEAE o S4% > PUR A A BT R 18 25 775 5 ot [
SR R R RS PO ) A R A R A
MusBEAE ~ M R ~ NE RS HEFG Bl sV o LhFE
IF = 8(Zone 3). 2 i 52 815 » AL #Z B /A CCL
HE T I S0 #E(Cytochrome) p-450 .2 A » WZiaS
JERk = @ EE(CCL » YH HI &L > 3% E o ELAE
TEE R RS 2 3 SR AL > A8 T 7 B R P PSS S 1
ZGERENE > A A P R R EE AR R L o P
F ORI E A KT M P HE RS S R IR [4-61] -
Cytochrome P-450 % 5% Bil 1. [5] T/ [¥% % (isozyme :
CYP 2ED)ERf =By E#R % - 1 B I oA B R
1% > AT LU HE(G i 5 HEEE2T7] -

VU AL Al a5 78 2 MR AT HR S 0 B B Eh Y
KREBINE > K i 5 4 e 22 BRER IR 2 B4 L »
LAY G Ak i A 250 7N BT $E45 B Py A58 B ) I ¥ ot
N FR(ALT) AR AR R S 72 52 28] » IRt A E
BaER R BUE = e Badh - A EBREN LAY & (ki
T A B2 AT W7 sGOT ~ sGPT &
b > ZRAfE A8 3% DY A A ) 56 SR 2 B AR Bk s S8 41 2 7
FFCR o B BR i R R B PY At P 2 4% > T AH A
Yl R FoZ R L BL sGOT ~ sGPT g FiFH M 2e
A B > B BB EE R D) o B BRAs R
B B P EEL SRk S0% L ER I % B &
(0.1 » 0.5 > 1.0 g/kg) B i g5 Bl A% Bk 50% LB H HY
PR B (0.1 ~ 0.5 g/kg) % CCL i35 % 2 sGOT
fEEGE R - B EEEZEIHI(p <0.001) » R
FE A8 B 22 S A5 A [R5 2R -

BALB /NN H PU S ALk & 5 Fow > /NERIE
SIPU S ALK 4 812(0.2 g/kg o BEEH=R) - /DNEUAT
T B2 B vh SOD 3 M HH JE P A [29] © A BT BT ¢
RIS TE R ~ S EIR T REHE K AT A A% .2 SOD
& hE o JLORFE BT R B AT AT #ELA% R SOD & i
HE -

KR DA RS SREE R o R SRR bk e T R
PR DU A 3 K B R 2 B (RGEE A -
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Il TR T MR Bk e o 18 S B T U A iR 7% A SR S
HF 28 S ELERFEVE A o JLrh PR AT S8 R B I BEL 2 L3
T A% B L PR A8 A R E B B DA RH A8 SOD & &
I -

AN FEAK S B B B8R 5 R Al B (T 2
B% 1 CMU93-GCC-09 ~ GMU94-060) » 7 It 2L
it o
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Hepatoprotective Effect of Four Species of
Actinidia on Acute Liver Damage Induced
by Carbon Tetrachloride in Rats
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Purpose. The present study was designed to evaluate the hepatoprotective effect of four
Taiwan species of Actinidia on acute liver damage induced by carbon tetrachloride
(CCly) in rats.

Methods. The extracts of four Actinidia species, Actinidia latifolia (Gardn. & Champ.)
Merr. (abrr. AL), A. chinensis PLancn var. setosa Li (ACS), A. rubricaulis Dunn (AR), and A.
collosa Lindl. (AC) were orally administered to rats at three doses (0.1, 0.5,1.0 g/kg). Liver
damage was induced by CCls via an intraperitoneal injection one hour later. Twenty-
four hours after CCl: had been injected, the rats were anaesthetized with ether and
blood samples were collected via carotid. The blood was centrifuged at 3000 rpm for 10
minutes and the amounts of serum glutamic-oxalocetic transaminase (sGOT), and
serum glutamic-pyruvic transaminase (sGPT) were determined. The hepatoprotective
effect of the four extracts in CCl4-induced injuries were judged by morphological and
biochemical observation.

Results. At low doses (0.1, 0.5 g/kg), AR and AC inhibited the CCls~induced liver injury.
AR and AC significantly decreased the CCli-induced increase of sGOT level (p < 0.001)
and AR (0.1 g/kg) decreased the CCl-induced increase of sGPT level (p < 0.05). At high
doses (0.5,1.0 g/kg), AR increased SOD activities in the liver (p < 0.01), thereby protecting
the liver from hepatocytes necrosis.

Conclusions. AR and AC seem to inhibit CCli-induced acute liver injury whereas AL and
ACS do not. The mechanism by which AR inhibits liver damage seems to be related to
the AR-induced increase in SOD in liver. ( Mid Taiwan J Med 2005;10:189-95 )
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