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Guizhi-Fuling-Wan, Syh-Mo-Yiin,
Shieh-Qing-Wan and Syh-Nih-Sann on

Experimental Acute Liver Damage in Rodents.

PEBRER
HoOE %
W

FratBRATRLOER HHMREAALSEMEFTRETREZ

CRRBEHAIRLADEIH R Aot - My BHbERZE
BABAGRE LAY TERER > S BAEEH S e P EER AT
BRI AT R EERE T RRYAE -

BHRAT B R B A SR TEREZEE > mBETA
By o AT ETHLJE _FERMTBEGHMER > U T EHE @ A&
KA () ~wEs (ER) ~BFL BK) fwmig (F#g) 2
K3 AT &AL AALEE R > @45 SOD - Catalase ~ GSH-Px % 35 >
3t 24 8-OH-dG % 4 #3542 42 BIATHL DNA 4842 K -

AFEERERBT > I B EAEREAZIAALER - N EAE
ERBREMETBBAR  HBIERRRREZI A > o T AR
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BHRMBEXSH T4 B sl s E B RALRAR ML AALBEEF AR >
R AR A BARGAE R B R AR o T A A b B RRAT LIRS

BESEEE - AT% > P8 PEFH - AMATEG

China Medical Collage
Lin Kuo-Juei

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 prac-
tices 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 CCls in rats were conducted to elucidate the
hepatoprotective effects of TCM and study the essence of it. Water extracts of four pre-
scriptions of Chinese Materia Medical: Syn-Mo-Yiin ( SMY ) ,Guizhi-Fuling-Wan

(GFW) , Shieh-Qing-Wan (SQW ) , and Syh-Nih-Sann ( SNS) , used in this stu-
dy, were medicinal herbs and prepared according to different factions of TCM. Their
active principles were worth to investigate and exploring as up-date hepatic medica-
tion.

The results showed that the four recipes mentioned above did possess hepatopro-
tective activity and they also exhibited antioxidant effect in lipid peroxidation inhibi-

tory activity. It suggested that the activity of free radical scavenging and antioxidant of
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them could play one part in their hepatoprotective effects.

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

A REANBMERNT LK - 58K £B > 55 L EF
TR IABAF T AT R A S - ERBEGNREETXERES > 4551
AL RFTFE D fEdNTRAEZH B Y > BAHBIREZ N
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R T80 2 ok dh ) AT — A D ZARATERAE

HEWEFAERELICARR > LERBEG PIEZE LA A
Fl2dy - mBE D RARBE =R FZHRAFE > ITRFEE > L
& EEMRAN > LAWE  RERE  HIFAREGER -
T 0 o AR R B AR FEREMN FEEREOTE > ERZAMNFX
Bm o ZREX S BBEX > BNARADCHERER  BEAXF o ¥
FHRE > et - BEBAAT X474 > SSGPT REEw 1V BF
HARPEC N REBEE VAT E > FHMBRKZ) > 6K B FAE
o JARR SR 0 kAMERL  HATKEEA — ey A >0 o mik #1775
ERATRAMT RGBT > REBRITEAR > FMEIT > ARG e
WA AR O o

1995 5k Av B 8 $1I8 F A ¥ A - K ZARBT I RE R 50 30 DU 4T
LRt 35 KT HAL R BRI AR R S AT 1B 15 RAT AR5 8 R R
SRR RHRAVEA > BABEFR K SGPT A - IRALAT m i B T AE
V& RT % Bl 5 £ BORT 4 i, RNA G, 07757677 2 1992 SF F 3 )35 h w
WP B M-SR XA MR ke 8 BT R EUR T BA B4R FE R CCls A7 2AAT 4B
%G BATHR B RALAS E 2 & BT ZMA S H 15 BIGF LEM T4
T2 X 24 W& M » geniposide ZIZE R A FIBE ~ BT ~ BuAFF 5
TLT2T374 0 1993 Sk ds K SRS S AT RAAE R 0 AT R 5 E
Fo {8 AT R ARHAER Y o

EARRTY  BREERRANEEHE (24 @ wiiesm CCL
L &% Alcohol ~ & £ By Acetaminophen ) %% K & & R B AF4R15 » M i
AT 477 B B0 o 2 AR A 121328590

BT M4 8 453845 B AL X F > Acetaminophen % — 487 A% 24
o RABERKMEREILT > KA AR N-acetyl-p-be-
nzoquinoimine (NAPQI) - it —F fémpa it Loy 5+ 4154524 > M
¥ R ta 3B 45 151617 o X & Alcohol 8445 B4 i% sk Glutathione ( GSH)
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Z K B LEAMKRALZ P microsome ~ cytosol P & 4% H AR
oxygen-related g B9 > & A BB 1GR3 o
A LERBAFEFT BRTHEEERHRZ O -AFZ 41
(SSGOT ~ SSGPT ~ y-GT ~ TG ~ ALP -~ Cholesterol ) 21:2223.24.25) > 44
LS > TR IEL X B EL > RIRFFAT A8k ey 41t > 4o fatty change ~
AT B ¢ 1L ~ lymphocyte Fv Kupffer cell % ;% ~ necrosis & ballooning
degeneration------ B AR SIS 2L 1Y .

FEALRALT @ 0 ARt E A sAva S 05 B HHR AT IR G X L RAEh 3k
FaLAEEAE 0 BPRA K& B AT 4a el B B kB2 % SOD ~ GSH-Px -~ Catalase
&M 4t B DNA &bttt 4815 8-hydroxy-2'-deoxyguanosine ( 8-OH-
dG) ARk 359 .

—~HRE®

E—1F 88 EE

LARYE "HEFE ER o A TER - Ehe BK - EF
R B B AARREL B FR  mERHEMTESGZ
AR BT 2P A& 36-4452.59)

2% PR "HAFR 25 ABREEHETRAOTRME -

3. AT M M IE T > B P 60,35 ¥ Lipid Peroxidation 2 3% % > Free
Radical /a4 > @4 SOD -~ Catalase ~ GSH-Px = 7& PEAE IR NAFF

72 45-48) o

FEEF : 8990 FIFEE
LA R — 2 "SRk R ¥ B RIHRMATRG > fFiE— 5
Tt Emt R o AR CCL FAAGREIL 2B R 1D « T T AMEA
AN~ B~ BF R W E S R ETRGI R - R’
fo M B £ 164 (SSGOT, SSGPT, ALP, y GT, TG, Cholesterol )
2. MR BRHAT 0 3 i — 5 #ls ' 1@ A4t (lipid peroxidation ; LPO) | €
RmBaBZEmE -
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E=0F 0 BEFE
LAFBR a8 A 2 R R R Tk e BRAL S e & - HL A s A& SOD »
GSH-Px ~ Catalase /& % 55 #7 & DNA 3815 2 3F4& 6269 o
F—F Ot - wilbs (CCL) ~ & (Alcohol) Fofi
2.8 (Acetaminophen) AT # 4 F B LB R A HATHEEG > B
BRBET T B YA AT RE MR
$—F R AW AR FE A RIR AT R GATRER Wi By
FIEAT ~ P~ B ERBAARRREZARTER > F68/RRERZIRE
BA  Hb X UG F A AR BRI o M ARy E B A R EAR
Ezhifie (BsE@adt) A -

&~ MRS EA

AFEA L AIEE F = in vivo X T B  ALBEFAR R %
AR BHEARERA S F W AL S FZ T R
B Ayt Al do T AT -

LEHmERAN R R Ry RiEda - #8a - PRGKA - HR
Mo Kb Hia -  PRSBARHRBENE K TES 40% CCl4/ olive
oil (0.3 mL/ 100 gBW) » Hi#Mm=k (E#H— -m) » INEH = -
S AN AHBARFBMULE % ¥ P normal saline » £ H B 24
7% F Silymarin (25mg/ Kg) - £ ¥ &iGma#E Ty Al » &4 H
AN o

2. AALEE & RAR B N REF IR 0 AR 0 I AR B ER
BF > 348 fbdk.o 4 B b &R & SOD -~ Catalase ~ GSH-Px % & %2 &
M o

3. Rk 4R ALE A &, & DNA R 15058 @ A3 BRAT 38 o 34 ' &4 B DNA o

— \ REHEE L ELE (Cytochrome P450)
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1. Fix cryostat section for 10 min in acetone at -10°C, air dry , and wash in
PBS.

2.Blocking for 10 min in 10% goat serum at room temperature.

3.Incubate with primary antibody for 30 min at 37°C.

4. Wash three times in PBS.

5.Incubate with biotinylated second antibody for 10 min.

6. Add enzyme conjugate streptavidin-peroxidase diluted 1:20 for 5 min..

7.Develop by adding substrate-chromogen mixture for 5 min at 37°C.

8. Wash three times in PBS.

9.Counterstain with hemalum between 1 and 10 sec.

10.Wash in tape water.

11.Dehydration

12.Mounting in Glycergel.

— ~ SOD ~ Catalase ~ GSH-Px ZE & AEWN ©
1. B AL ALEEF (SOD) 2%
B A 4B Marklund (1974) % Aprhsii 2 k47 > AT @

#k A kR E K (ice-coldsaline) 7&i% » £ RF LBLE K » junil
2 4 1%7% (0.32 mol/L sucrose > 1 m mol/L EDTA » 10 n mol/L Tris-
HC1 » pH=7.4) - 3754# mx 10%=34 Y #& (homogenate ) - & ik df
3 30 48 (13600xg) » B _E# 7% S0ul » B Ak Triscacodylic acid
buffer (pH=8.20 > 50mM ) 100pL ° 7% B e L — =R k43K > {82
# &% 980uL » A Av b Pyrogallol 20uL (0.2mM) » B 213 %8
¥ > E# (BECKMAN-DU®) # 420NM R &R &E (A) - &R
20 B E—R BRI EF S psE 0 FHEAANT » 54785 F 2
Sigma 7 3] i 4 56 SOD AR & 5% > 4 B AZ £ 4¢ (standard curve) > &
AT AT o B AT R e Hl B OK =8y B 8 Atk B3 S0%FEE £ £
EH—%4 (U) > Fadeisn u8E8mka s SODE
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418 %5~ (U per milligram of protein ) 2627 o
2.8 L 88 F (CAD) o4
FMAI Acbi (1984) VRt a2 7k eAT - #EAT a8k A K
48k (ice-cold saline) #b:5% o f5 3B Sk F % 858 K o Aol B

B 4% MR R o 4T AR R 10% 2 39§ 4% (homogenate) o B U
(700xg) 10 5748 » B LB ik 9 A 1 4 Triton X-100 (1%) 5%
% stock homogenate (S.H.) o Bt S.H.ju Al & 2 5 B 4 7 /5% 3
TR AR E pH=7 s % dilute homogenate (D.H.)

D.H.2ml Ao 1mlH02 (0.03M) - 523 &34 > E# (BECK-
MAN-DU®650 spectrophotometer ) #-%4% 25°C ~ % & 240nm Z 4%

HTRERAEE (A) > BB 1ISPHRAE—R > BERF 2 k3
ARFREREFTHK -
2.3
K=o log A1/A2
AT

At BpR R (15 #hég)

AT R ARSBZRAEE—EARAME (ZERE) -

Ayt T RSB BRAM—EERAME (ZERIE)

3. 4 H k@A L & (GSH-Px) 2 Rl%

B B 4B Hafeman (1974 ) SVE Aprfdall 2 F 7k 47 > AT 4
WA KB Bk (ice-coldsaline) 7% @ 7R+ LM BAK » wAid
2 4 #7% (0.32 mol/L sucrose » 1 m mol/L EDTA > 10 n mol/L Tris-
HC1 » pH=7.4) - 3754# g 10%=34 Y #& (homogenate ) - ik df
& 30 448 (13600xg) > B EF& 0.4mL > H/w B Glutathione
0.4mL » B 37 CARB A S 554 o K14 B HAH0:02mL » B
3TCAREAERS 548 o RAZ IR B R AKK P45 B o ANk BLE R

( metaphosphate ) 4mL » B &0 10 548 (3000rpm ) - B _EER&
2mL > Ao Na2HPO 7% 2mL (0.4M) #2 DTNB /&% 1mL > ;&40
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¥4 4% 4% (BECKMAN-DU @ 650 spectrophotometer ) # 412nm
BERAME (2FHRE) - AHRIFEELL24H GSH 2% >
FIRFH & IFBEARIEE - RIFEGCSHAZEwhp:t H GSH 42 - &
AL B R AR oh o A2 GSHIR B B #8 (log (GSH ) ) > 3aphdE
Bk A% GSHBE (log (GSH] M) » iz To2—4
GSH-Px E M #E4 (U)

log (GSH " — log (GSH""
v 1000x At
XA mBE AT UBEEME A TS GSH-PxEMREM (U)
#572 (U per milligram of protein) -
= BB DNA BB

1. BT %= B 4% 258 oA differential centrifugation 2 7 7% 3R 78k 4= i 4%
BoR 288 o HBRug o F ¢ R BURE LB E AT » IRAT Z Z Lt
ha Nk (1/4 > wiv) pAtissue homogenizer ¥4 '8 14 LA = J& 40 A i
JE o dm R A% LA 600g B 10 5 4B 1R G B (ABmBeis ) © ATAT L
J& iz B 5000g s 10 548 » SALE 4R 3E (FRkisRgd) o famin
MRk 84 0.1SMKCLIA3g g F K5k BRiEs (tmiai
2 600g > 10 4% 5 Rep it A 5000g 0 10 448 ) PRAF 2 U4 BA
0.ISMKC1 20 mM Tris (pH = 7.4) %A% HH -

2. Preparation of Nuclei from rat liver
(Dliver weight Au . 4xvol. (w/v) buffer I
(2)homogrnize 2 times of speed "20"
(3)centrifuge at 10g (r = 102 > 300 rpm ) - 5 4% > 4°C
(4)aspirate the supernatant to another tube » then 600 g » 10 4-4% > 4°C
(5)wash pellete with buffer I and 600 g » 10 5-4% > 4°C
(6)resuspend the pellete in buffer II at 1:1 ratio

3.DNA isolation
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(DA 0.45mL buffer IV # pellet » 7t 4 vortex LA#7 4 pellete

(2)56°C » 100 rpm > 3 /]NBF » Auw A 0.45mL phenol

(3invert (242 F F#&1diE ) ) tube B 4 448 » £ HE T & 10000g &
o 3 48 0 S B IRAS B R EY tube

(4)fm A 0.45mL phenol: CHCL3 : iso-amyl alchol (25:24:1) - 3 E%
B

B) A 0.45mL CHCL3 : iso-amyl alchol (24:1) - B[]

(6) e 1/2 vol. Ammonium acetate ( 7.5M ) $2 2 vol. 100 % alchol -
4 1% invertS0 k1% Z7-34C > 30 4%

(D& 10000g > 10 548 » £ LFExR > Bk 70 % Ale.k—=% »
1000g » 10 4r4% » DNA pellet £ % 8 TR 15 48

@)/ A 300uL ddH20 (#%#7k) » 65°C > 100 rpm > 1 /8B

(9)F¢ 10uL. DNA sol'n su A 4% 990ul ddHO ( #%# 7K ) #) tube £
Bl Aoeo » Azso

4.8-OH-dG/ ECD/HPLC protocol

(I)Isolated DNA (200 ug, from tissue ) in 200 ul ddH>O Av A 100 ul of
40nM Sodium Acetate, 0.1 nM ZnSOs (pH=15.1) > HAuA 20uL
of Nuclease P; (20ug) ; 37°C for 1h

(2)Add 30uL of 1 M Tris-HCL (pH =7.4) and 5SuL of Alkaline phos-
phatase (1.5 unit) to the tube; 37°C for 1h; Cut off particle with 0.2
um filter

(3)2000uL. for HPLC/ECD analysis, mobile phase (20 mM Ammonium
Acetate, pH = 5.3:Methanol = 85:15) , 1 mL/min, AppE = + 0.6v,
Scale = 10nA, Output of background:0.7~1.2nA, C-18 Column

(15~25 ¢cm ) with precolumn, detection limitation < 5 p mole
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S i R

— NatBEREEEL
m fAba (CCL) FBMGHKH] X & BAT k88 + s & % Cyto-
chrome P450 X4 P 5] A28y » AKAHEBAR & R iE H @ A LA RE >
ARAREHABHE  BRAMES FREMEESGE » HLERARA
IEBEZ X G EIEH - P R T R A G A EOA LR WOES BlZ
¥ 4EMR o (Table 1) (Figurel)
1@ R At eBE % (SOD)

KRB B AEF SOD F o4 #w B # R4 (Control)
Migp#m (CCL) SBE 2R SR v T A (GFW) #
Wi (SNS) &% 8 &bk M Esst L% LR -

2. @8 utaEE % (Catalase)

AR ILA B AEEE Catalase FHop -~ EFHRBR4A (Con-
trol) g #m (CCl) &BHE£R 4 A2 4 One Way ANO-
VA e R BERF £ £ (p=0.047<0.05) -~ X & FHZ 4 E-Dun-
can'stest > F 4 (CCl) B@ZE HNEF A (SQW) LKA E @
( Silymarin ) -

3. A peHiki® At % (GSH-Px)

ARILA & A F GSH-Px /&M 4748 Student's-t test # € 28
Ta%m (CCLh) HRNEFHRBH (Control) » HiEHhT LEEEE
£ (p=0.003<0.05) : &&Hmampleiadt g -

— ~ 8-OHdG/105dG 28t
8-OHAG/10°dG % DNA aii# %7 8 (ROS) B u5p & 4
2 > WA RACE B4 0 F SRS R RITEREM Y
HREBET @ik 8-OHIG 4 Zwy L - AARERBTrHE A
(CClL) s EweiRa (Control) - fakdszt LEF£E 5 &6
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40 F4 4% One Way ANOVA # & % pvalue=0.0207 » i 43t L 8a 3% £
R o X&F % Z-Duncan's test » %48 (CCl) AE SN H b6k
48 - (Figure2)
=\ REEE{LERE (Cytochrome P450; CYP2E1 )
Hues (CYP 2El; anti-rat) & & wAEMHFEREZ 1:5,000 & 1:10,000
% T a8 4 7% 34 & R B (No Response ) -

SN

— M\LER

O BR ARG :EBRZTYT F— BT EHHA Or > ok Or RAFFE
FH o Bl E & OH e #ha&/b o F1k Oxray SOD A BN = KL A bEE &
M8 kN ER {2 AN SOD 4 F R - {5l 4o ba gy
SR T SOD B tm ity E iR S 4 AR A8 o SOD s Oreyse h L L 55
A o AEE AR SOD %% OriBEEE » flw@ ¥Rt O R
BHOBRETY  HERNOyREESNERH » £0r893% 5T > SOD &
AW A MRAENI B Z 12 SODFRAEN A HMRE > ROy £ Z A
WERE  HEMReALLE -

Catalase 3T /& PR HoO2 > {2 £ tm e N £ 2@ AALRE - BBA
Bk IR E A A HoO2 8374k Catalase 514 > H 4t 35 4o ke AR B2 A7
EAG N0, T Btafofl BEN@ILYE - AP HARFRFRGTE
N AR > &% Catalase FFh o

FE KRR R R fm B H R P A A o HaO2 % 5t GSH-Px /2 > As#E &
@A et T4 GSH-Px 2, GSH #iBt Lk B AmMAEL
# GSSG £ GSH 2 R # 5 1/E A F XT:Z R & GSH > 88 5 iF iR %
MR8 RE 5 B8 NADPH f1te) NADP'E £ & & #E-0-54 8% A0 6 B2
AL fe B R & NADPH » A48 N ARG AN -
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B ARERIRE > L+ Catalase EABRNRAEEZ >
SOD #FEEAREF Sk > AR Z AhEpIlAeRfahiEa e
BRI o BREEILEE R 2B BHERRTE > HEHRAHELE
BataERE AR RAE S - SRR RS S RRATa
WA H R AACAR RS BRI = F B R AT A ey AL AR T B
HEAREZRENEI  UBFELABER LM .

AP A EINB W f ek § EESSEATIRG 0 KRILA &
K#z % SOD F B~ EH ¥4 (Control) #1544 (CCH4)
BREFEL FABEZHRGT LEFELGRATUAY EER
(GFW) #im#t (SNS) #%  wEAZ B A EHREFHRa
(Control ) #£R K » sbE SR L6 — F 2 HATIE G R A w B aRs
BamEkRAL AL aEYAABIMY  TRIERZRARLEER
B BEE > BRNOREMZMFE LS OD S RN
o B B — PR Z MR 0 BRI ERTRRARNAH AR /1 (Oxida-
tive stress ) #94X 48 R E 5459 o

M@ A4t £ B2 & (Catalase ) X A% & R~ w B AR ~ A4k
K R i #hos a2 Catalase B2 £ 05 B A% > b =4 4 5=
LAALAE A & &5 Catalase BAF R HaOz 0 £73% SOD R4 H20
WBIE 0 EBER A B A - UG ZARAT R 55 .

GSH-Px BB X EMERABERFRABEZNTaHRBE =2
RBGBETHN TN BEA 2 HMaEEE2E > BrEdwW AL
(CCly) FHa#12HATIEGZ KR &8 b5 GSH-Px AR 8 &
B oo smmPiEE A (SQW) = GSH-Pxwg &3 K thda - 33 b #l
ERSGMBGREHILAEGAR LB E2 % AAHBE— -~ =
FZHRER (VBF LAA BE AT RILEALE R ) A&
W%z DNA G2 EHRER (BF e BA 8K 8-OHAG/10°dG
Bed) > AFFRERRAE F AR RAET BIRAH R EAE A
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w0 3R F AT R R A
— + 8-OH-dG

% e % B AL E o @ ¥ DNA # 5 A5 &

N

E

o AGE 2
8-OH-dG & AR &k & & > T4 A DNA HAutFEx454% (Bio-mar-

ker) - REHEREREHW A bm (CCly) FHE 18 MATIRIEG 5 2%
Mz KA DNA 2 A AN BEE LA AR T 21

o E e

ER:IN
FEmMmLTOHEBASE K 288-OHAG/105dG ; #4544 4ELL > 3

A HX AL
BamEmhtwstm tidskt FEEE £ R (p-value=0.0207<0.05) >
FHRRENBTEAZIERE > EPEA L (SQW) B RIK

W3 B A AREAF A Bk S0% k-

(58.72%) ~ A4l (50.36%) ~ wafE gk (50.17%) : A o6 % 2

R —F U TR R R 45 £ 1LiE 4%

SAL BAT A B % 22 )

B EGAF KB RZ A @d 0 FHEE AR - BERRS)
1

i A% 5 AT 4 B A2 B

= 4
HZBR > BREENESRERESTEIEF L RBELEREXER -
HEe s s
#

BT 4m B % AR %

AAESR - IR KAER - 1993 E2EHE  FhF TR, £

W EEAE > B e AT da o R AR R AR BR 48 0 RIR
208 F %1% DNA 1818 2 % B 48 45 90 o

MEIREIE ~ BAME N M EET SR BRTRATET

FRMER  ATRERTOHRBAKRMN A DNA B GRZE
bbb Bibman E o R EREILERLAN mRRVTERTEA
AL R TF ALz h > RFE B A RS DNA S48 4 &4
( DNA repair system ) 2 AEFH - {2 bif

SN
|

W
B 32 AR Bl 3T &) 0 Sdm i A R T A 2 BT B ERAF R o
Cytochrome P450 (CYP 2El1)

ARE—FS TR > AL

W @ fbm (CCly) ATl 38X AT M 77 @A N b i & K
Cytochrome P450 (CYP 2E1) i3> Rt P A4+ Ad A
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CCI:00 o - prEp A5 H B A Lek g RIE > & 4 & ~ & (Jw malondial-
dehyde » MDA : fs H B AL AL R AW ) EHEXEZEEH
AMEST (BGE -8B -Bka) A4 EEES > T8t
S5EEF O R~ AV NBEEE F 0 R RMEARG - HRBAT—F
sk & (H&E Stain) %37 % #48 CCL 3| AT B Z AR AT
wmin il R ERG 0 R AR FE TR &R EA RN E o
IE T B o

th~ AGomELER S

R ME M R & AT EAT MY AR R AT S AE 48 > HLATIR 58
TRATVE R R A G TR AT X 9 E B M4 R F MR H T B - Ak
FEI -~ mBAR -~ BH R mE R A LR E M ~ 3L DNA 8145 2 3%
R AL - BAF AT &3 -

1 R RBRwWAEN B TR SRS REHAGARE A
bttt - B bR FLAALEE £ &R & £ > SOD ~ Catalase & GSH-Px %
BhR A BTN R EALAILRE -

2. VO FE 7 B 7T 48 4% %5 A 4m s DNA & R % > AR AT 4m i B 4 04 ¥ 5L DNA
1B AP EFRIAENRPENEEHE -

3. H BRI W AL FHE X S WA » BN IE A X ARATHOR Bl B 2R
SRR EG  RBERAFETRER  BHELZIAILER RR®
R4 &4 0 DNA 184542 B 54K o

4. ARG A= F2 ERHR—BH LEAEEZRAT ~ LA
RAAH > BELH B2 HBRE - S TAMETEAR - ETREH

Bl FE 4 4% 36 3¢ 4m B, &, % Cytochrome P450 2 A 5

=379 —



B SER

LB AFBE > BATRELSDEEHRS - FRE EAHRA
b= > p. 476~486, 1991

2 2F& 0 YERBEEHMEMAELKN  TBIREEE  EFYER &
dt > p.84~86, 1993, Sep

3. Bk GER=TF > R ERH > 616> p.77~102,1988

4 HER PRRL PR LBRIFEREELETEFE > HELRERE S X
& > p.27,51, 156, 1992

SRR > FENFEZE > oF HErRAE > £8 > p.380~427, 1989
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% 1~ KER¥Fa & #E2E SOD ~ Catalase ~ GSH-Px J%& M 41

Groups SOD Catalase GSH-Px 8-OHdG/10°dG
(1)Control 14.19+6.79 31.32+10.94 0.09+0.02 68.50+23.31
(2)CCly 17.20+12.40 39.90+23.62 0.14+0.04 96.23+38.18
(3)SQW + CCly 20.56+7.188 16.42+9.92 0.15+0.03 15.18+1.33
(4)SMY + CCl4 16.22+9.64 37.15+17.50 0.14+0.03 47.95+4.05
(5)GFW + CCl4 22.51+6.37 32.16+12.15 0.14+0.03 39.72+4.62
(6)SNS + CCly 22.57+6.77 43.97+34.85 0.13+0.04 33.60+4.48
(7)Silymarin + CCl4 21.91+8.38 17.40£19.50 0.14+0.04 47.77£26.20
P-Value® 0.2378 0.3996 0.0034* 0.3434
P-Value® 0.5758 0.0466* 0.8755 0.0207*
Duncan’s test 2>3.7 2>3.6.5.,4,7

a:iF # ¥ 84 (Control) g4 %48 (CCly) 4 Student's t-test #x & 2 p value
b: &4 7% 4a [ £ One Way ANOVA ¥ € % p value

% 1 p<0.05

mpmEE ey Ra - QF%m (0.3 mL/ 100g BW (40% CCly/ olive oil) ) ~@3) B ¥

A (1g/Kg) ~@wmEs (1 g/ Kg) O

Kg) ~(4%# &K Ad (25mg/ Kg)
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