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PRXBHE

41 ¥ (Antrodia camphorata; niu-chang-chih) X #§4E % K43 > A K
EHAEMAR  #4 RN EBFEB (Cinnamomum kanehirai Hay ) » 2 — &
EREFEABBELZARERIMM A BEZFTREIAFBEZH
HER - FER BERRBEBREBHEATRME  HATABBRESER
hr 2 A RFERZFHABEAR - ATBRAARRBEZEE (&K T
B LA ) ERAMEEFERR  BRBIRERLREHBIG
THRZEBEIRRZIAFABELELDATRMEN  BRERAERZITRE
CBEHARURREREERMERS CABHART R A LA EN R AR
NZHE - AERERFER  TRAPHURABEZEDER LEBE R
RZRABEXNE FHRARBUEEIRY TR LA RAEN
£ % o JEATHZ glutathione (GSH)IR E BT AALEEFEM A & » KA 25 &
100 mg/kg BW ZEE £ th ¥ & 8% LAFH ¥ GSH 24 GSH 22 S %
A& 25mg kg BW KK LE i EK Smg/kgBW LB st B EREE
By e (P<0.05) - & —F5 4 ATBA P £ 14 ~ TBH s FeSO, H# 2
BEHBRLRE  SRLUBIAHHRZEERAFBEE LR IEE G RIS
HARBERLE ANBMZIEMARBRBBEEIHAZSXRRA G £45H
ethroxyresorufin O-deethylase (ERD), 7-pentoxyresorufin O-dealkylase (PROD),

>

N-nitrosodimethylamine demethylase (NDMAD), and erythromycin demethylase
(EMD)Z Z M b Hirdla B BAEM £ R » BF & 55544 cytochrome
P450 (CYP) 2B1, 2El, and 3Al AR & RF R F/E MM » Sl s £
£ ZERCYPIAl ZaARARMNE=M CYPBRELRR » X LHRE
@ES CYP 1ALl 2 E8HRE S kst - 5 — B AR B8 £ —nd GSH
S-transferase (PGST)Z & & kB LB CYP 1ALl 48l » A wfE R B K H 4
R 0 PGST ARHBHBARAS -



BRERTrAREEREEEYERRKARRDATE GSH 2
REZAK ~ LEATHELEW E RT3 o B SOD & &
AR TRETBAAER  BHARBEFARA CYP 1Al &
PGST %G 2R LI FBLHBERZ B DHOLE  AwBRREEE EHH
A RIR

ity m m@}

M43 4 - ASAMERRENY - LRI - BYRH



Abstract

Antrodia camphorata (Niu-chang-chih) is a local fungi specie found in Taiwan.
It seems to only grow on elder Niu-chang tree (Cinnamomum kanehirai Hay).
Based on various reports, Antrodia camphorata has been regarded as a function
food. In previous studies, the mycelium, fruit body, mycelium fermentative
extracts of Antrodia camphorata (MFEAC) have been used as experimental
materials to investigate whether Antrodia camphorata owns health-improved
physiological activities. Among those Antrodia camphorata products, MFEAC
and its possible active components is much less studied as compared with the
mycelium and fruit body. In this study, solvents with various polarity including
water, ethanol, ethyl acetate and ether were used to extract the MFEAC.
Following vacuum-condensation and freeze-dry of these solvent extracts, male
Sprrague-Dawley rats were orally administered 25 or 100 mg/kg water- and
ethanol-extract or 5 or 25 mg/kg ethyl acetate- and ether-extracts four times a
week for seven weeks. The control rats received ddH20 only. At the end of
experimentation, the final body weight and the relative weight of liver, kidney
and spleen are not affected by the administration of those four different
solvent-extracts of MEFAC in either low or high dose. Regarding to the
antioxidation system, hepatic SOD activity was significantly higher in rats treated
with 25 mg/kg water or ethanol extracts or 5 mg/kg ethyl acetate (P<0.05) as
compared to control rats. Hepatic glutathione {GSH) peroxidase and GSH
reductase activities were similar between each treated and control groups. GSH
and total GSH levels, however, were significantly lower in rats treated with 25 or
100 mg/kg ether extracts, or in rats dosed with 5 mg/kg ethyl acetate or ether
extracts as compared to the controls (P<0.05). The endogenous TBARS level or
TBH- or FeSOas-induced TBARS production were not changed by either
solvent-extracts. Hepatic ethoxyresorufin O-deethylase, pentoxyresorufin

O-depentylase,  N-nitrodimethylamine  demethylase and  erythromycin



demethylase activities and also the expression level of cytochrome P450 (CYP)
2B1, 2E1 and 3A1 were not changed by those solvent extract of MFEAC. In
contrast, regardless of the solvents used, CYP 1Al level was noted to increase in
rats treated with either one of the MFEAC extracts as compared to the control rats.
Moreover, protein level of the © form of GSH S-transferase was also higher in the
MFEAC extract-treated rats than the controls.

These results suggested that the solvent extract of MFEAC may increase
hepatic SOD activity but decrease GSH content, and may not change the lipid
peroxidation in livers. Moreover, the solvent extracts of MFEAC increase the

expression of CYP 1A1 and PGST.

Keywords: Antrodia camphorata ~ mycelium fermentative extracts -

antioxidation ~ drug-metabolism
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WER FARBRBREFRASBITRERRE B ARIRSR
REXEBER  AMmFEHA (invivo) RES (in vitro) ZFHRTFERE >
HERMREBTHARSGHEALAAG LB ACRBERBZEN ¥
4o 1 % F (rosemary) (Changetal., 1977; Offord et al., 1997 ) ~ & % (Hoet

anh

al., 1994 )~ % g ( Fukuda et al., 1986 ) & X #:( Chen et al., 2000; Wu et al., 2001 )
$oAHSAFAKAEIRARAZI M Y FES R AR LR L

448 %¥ (Antrodia camphorata; niu-chang-chih) X484 % K 4184 > B4
EHREBAY B4 RN 28R (Cinnamomum kanehirai Hay ) « 448 %
BAt» BAEBZER, §LE%EL  SHALEHBFRLILFL%RE
MBREZZFETERYBRELSETE (30% vs. 3 %) RAURERM %
RAFBLBEME WBRLEGR  A-ALHEFTAEHFEELLNNT
REDBMH R BAES BAMRREUANGHELER BYREEERHR
MRHE BhHFE—SHE

ALz AR THMAMAL  AEEFRABASR - EHEBELR
WARFRZASHE  FREIEBERRRULAREEDATREN £
PHBAARTEHRLAEAREL®AEAA » RiG b i 48 B BB H A
BAb EAHSREGH/AT N ROBERIBEEL T AHANETY
B AR ASBREEERTREASLERS A PABE S - ZHH b
BREREEEOZRE (BH2,2002) R LR AKZIBE TG > F4HX
BERTH S IL-2 8 IFN- Z AR A3 (8%, 2002) A
AHAGPRLRRBZEN ARSIV ET G FREDGHEEE
R T %18 C57B16 /s 8 B dacarbazine £ 35 % 2 DNA 4§ E( 24 7-methylguanine
ERFEARER) LF, 2002); AABRAIEAT D  FRLBAHHURL
BREBRTRAR B FRIAAESN  BRBEEBESAERZEL



(#%], 2002); 6% (2002) 2 Hseu % (2002) 454482 2 hs
BB ERE T KR TH o B dr fo 3N 24 U8 (glutathione, GSH) 2.4
& 5 12 A4 AAuid it (superoxide dismutase, SOD) ~ 4% 4.8 18 AL B

( glutathione peroxidase, GPx) & + £ BEY @ 5T LA ¥ GSH IR &
s hofiAE R (catalase) FEMARA  HEA (2000) FRFHRFME ZH4
BABR G A B RiFtel® GSH 48 > 4 GPx B H A BB RE

( glutathione reductase, GRd )% &M - £ CCl, 3L LM AT 5 X Song
and Yen (2003) ~ Hsiao £ A (2003) k% A (2002) F &€ H44ET 2§
BB BER AL IR B S SRR BE RT3 o SD K BRATRK T GPx $#2 GRd 7%
M ~ 4 4% GSH / GSSG ratio 1A F4& CCl, #r i i 245 E

BBEZTRER BTN SR LR AL TN IEISARGEA
FREZZAGRTETR  FERIEEREEMEAT MM 5D RIRKR

FRatE s E B A EEM - AR REA (2000) ¥ KRtz EE

(B4R CHLE.. %) ARSI ZALMBERER > BABIMRBREA
THBEARALS  BFRAGBERREEMNA LR LI ERY AL
Nk o 2R RRRBFHERZIFSL 4B RZERPB/AARZ
HEATARIERAAM BATEREBLFTE -

Bt RFEEHARRBREZEBERFIBELHEER  BoLTAR

FEI AR Z T RE B ME AL » BBRIREE ~ SRR BERARE  vBE
WARBEZEEMHALLRRATBIAACERFRENZIZE RARS
oMk A8 & & 5 #7# (high performance liquid chromatograph, HPLC) 4-#f X
AN e PR A by T-GSH BES » 2 o4 AP GPx ~ GRd ~ GST
# SOD % 1 8 1bE: £ R AT B P B phasel 2z 7-ethoxyresorufin O-deethylase
7-pentoxylresorufin  O-dealkylase - N-nitrosodimethylamine demethylase ~

erythromycin demethylase 1§ phase [l 2 GST £ &8 £z &M » K4 BH



A % % % 35 7% (Western blot ) # — % 2 # GST isozymes~CYP 1A1-CYP 2B1 -
CYP2El - CYP3Al ¥ &8 k2 R 40 - MERA S ARABRRE S Z
FREEBERATRMM SRS THR S 28N FoNE— P58
FREIBEERTREAEHKAZENRY  ASTF#Hb—F#A (in vivo)
e NN Fﬂ#«i'riz#‘—*%?i%%ﬁ#ﬁﬁﬁii#ﬁilibﬁﬁ%%ﬁ%ﬂwﬁm EH
PIEME -
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B 5

SEAMATRLIAZ A MY FEREINAAK - FEE - LR L&
FARBEZERER (1/L,V/V) i3 RREEZ K> k- PEEXE
Hip RS RBELE (45°C) RS 17100 B04% ; LB L85 R 2B 2 4 2 10
B RGER 1720 BH > BUARIE (45C) BEEH 1/100 8% A%
IR B LA REKR UGB E > BN 20C > s AR AL B TR SR g
RELDHBERLBERE -

TRGM2ALXATHRH D Z R

4 iB &2 48 1E Sprague-Dawley X A8 RH ¢ HH P o KB IHMLH &
F AN BBEAR 128 12 05 B/RIGE BE 2541C & Gk mid o
FiH—Z~FE -~ xBoiEs (oral intubation ) » A#1 -t - THE B 5 54
TP AKRTEEERM A 25 #1100 mg/kg bw LELEERLEEERLAE S &
25mghkgbw > A Y BEM AR FRERY A A £ m - TR
Bk BRLZGRXAHE—K -

KRG MBHAT P UREL R > # A A T Sokd > LB EEAF
BAER > R 4EF (W) 2885 (4 8 mM KH,PO,, 12 mM K,HPO,, 1.5
% KCl, 0.5 mM butylated hydroxytoulene, pH 7.4) 348 » FA4834 % Rk 3L %] &
7 GSH 7047 5b » it — 5 i 47 B AL M 35 % TBARS 4 K547 0 30873 8 ik
RIYE B tafin H % (cytosol) #1443 (microsome) ## F - 32444 S 4L
EAMBUBBEFERRFTGERRAIN -

M RARBE L U
%4 Howard % (1967) 2% » sl E B2 AR T RAN 4CTF



10,000 g £ 30 4% » F4F LR L 105,000 g 7 4°CHEs 60 248 0 A4
LHEREP AmBER . TR ARY A 20 mM 844748 5% (potassium
phosphate buffer, PPB, 4 8 mM KH,PQ,, 12 mM K,HPO,, pH 7.0) {# L & &
Fo R AR S R RBEMBEE T EN-S0CHA -

#% H 2.8 (glutathione, GSH) 4 & Z 4-#

AP GSH 4-8 547 73 44 Reed % (1980) ZH ik - A g H B P
GSH 44 8 A4t » AT IR MA M AT B R8T GSH 28X 7H4 - U H
HAE AR & & 47 1k (high performance liquid chromatograph, HPLC ) #-#%
GSH 2 84t GSH (GSSG) 4% - KA H £ T/ AI#A Lowry (1951)
Z ¥k - GSH #1 GSSG 4-& pA nmol/mg protein %k~ - 4 GSH 4-& 8] 4
GSH +2XGSSH 3+ E % -

AP HAE B 8 A b2 45

AT BRI B AR BB R NBABFEERARADT
Mg AT B b RALB B4R A tert-butyl hydroperoxide ¥ FeSO, H & »
i B Al & S 0% 7 - 51 & tert-butyl hydroperoxide % 1.0 mM/30 min @ # FeSO,
2] & 0.05 mM/30 min- AT R85 § B R A2 547 75 44 Fraga % (1988 ) # Sano
% (1986) = F & » B & 5% B 3t (F4500, Hitachi, Tokyo, Japan) f& excitation
515 nm A& emission 555 nm F BP 5] ) &£ thiobarbituric acid-reactive substances
(TBARS)Z ;& & - #] F 1,1,3,3 -tetramethoxy propane (TMP) 5. . i, 4Z % 78 3% 1A
PHREBRBTRENN - ROERZEIHF 7354 Lowry (1951) 2
¥k o B5'H i® f,1E 24 nmol TBARS/mg protein & 77 Z o

GSH & £.1ta§ ( glutathione peroxidase, GPx) & 447



GPx &2 o4 75 -4 Lawrence & Burk (1976) z %% » s HyO, 4 2
REKE - Mide T "R O08mL RERNERE T » RR AN 80 uL &k 4y
1 (pH 7.0) ~ 20 pL AP BR4a e H & & ddH20 (A EGw) B THE
5948 BN 01mL 2 25mMH202 > iiiRY  HRADRAEEH T -
7340 nm ik & TF (25°C) #4453 5489 NADPH b 2% % o GPx 27 H
24 nmol NADPH oxidized/min/mg protein & &2 -

GSH i# 2 8% (glutathione reductase, GRd) ;&M 447

%-# Bellomo % (1987) Z %% s F R 09 mL RBBATL RS
F AR R Ao 60 pL & 8% 47 4 1873 (pH 7.0)~ 40 pL BF Bk 4w i 3k %, ddH20( 4%
Brasm) R9%  ARBEASELEFTT > H340mm k& TF (25C) &
$iF4% 3 5487M NADPH #: 2z #% % - GRd 2z %M X nmol NADPH

oxidized/min/mg protein & F 2 -

GSH #i$4 # 8% (glutathione S-transferase, GST) £ 2 #%
GST 7F 57 41 2 % ik 75 %4 Habig % A(1974)% % 2 ¥ %> #| B CDNB
( 1-chloro-2,4-dinitrobenzene ) & & KA E » 8% GSH-CDNB Bodhz &
REE - B RE FIRR A 880 pL R AE%(100 mM PPB ¥4 1 mM GSH,
pH7.4) ~ 20 uL 50 mM CDNB -~ 90 puL 100 mM PPB » % # Ao A 10 pL FF 4a
R R%& ddH0 (kA Eam)  RELY - »340m & & TF (25C) A%
5 %487 GSH-CDNB # &4 2 4 i i& % - GST Z.7% 4 t4 nmol GSH-conjugate

formed/min/mg protein & ;=2 o

A2 A4t 1L (superoxide dismutase, SOD) &4 2 44
SOD &M Z 54 7341 Al xanthine $ xanthine oxidase 4 F 7% 4 %z O,

10



#& 1 2-(4-iodophenyl)-3-(4-nitrophenol)-5-phenyltetra -zolium chloride (INT)#
AH 505nm BRIz 4t 2 &4 o F) A BIE SOD it F4p il sb R B 23k
%, Bp &k~ SOD ZiE# - REMABLILA B A RANDOX Laboratories
( Antrum, UK) 2z 4-# £ 4 (kit) 847 %547 - SOD Z &M 24 U/min/mg protein

FZ e

7-ethoxyresorufin O-deethylase (EROD) &M 2 4 #f

AR E L EROD MK & da B &% P450 1A Z 75 M 54714 44 Pohl
i Fouts (1980) 2k - #UMBBAREO YL EHh - AREOTRAR
# A 1.5 mg/mL » HERE PR A 10 pL 0.4145 mM ethoxyresorufin & 0.8
mL RAE® > 254 #37°C FARs 1.5 948 /w200 uL 24/ B33 E R >
B R 37°C F kit 4 4% » %1% /v A 2 mL methanol 4 ik & /& » 7,000 g 3
10 248 B L 7% o #) B & 564 56 6 37 excitation 550 nm & emission 585
nm F (F4500, Hitachi, Tokyo, Japan) R5& resorufin & k& & ° £ A H L 4o
B E resorufin ARz 2R g3t E EROD 2 &M - #34 pmol resorufin

formed/min/mg protein &2 °

7-pentoxyresorufin O-dealkylase (PROD) /&M 45 #f

AF#HIU PROD KAk ek P450 2B 22 o hEH
Lubet % (1985) FiftkxFik - BB AERAR L EHR - AHEEGH
B A S 1.0 mg/mL > #3KP FAR R Av A 350 pl B R AR AR ~ 50 Ll 500
mM MgCl2 ~ 50 uL 0.2 mM pentoxyresorufin ~ 50 uL 10 mM NADPH » # 37°C
F A5 10 548 » 551 A0 A 100 pL ffo 2 ZnSO4 8 Ba(OH)2 42 1k KA » 7,000
g B 10 48 REFR  MABANAKREIF excitation 522 nm &
emission 586 nm Bl& resorufin £ K& - AR EHRMAA A 4R & resorufin

11



Bz Z R gt PROD &M » A Z/ZEMAA pmol resorufin
formed/min/mg protein &~ e

N-nitrosodimethylamine demethylase (NDMAD) % P4 2 447

AFE L NDMAD &R &tapek &% P450 2E1 7% (Nash,
1953) - Bk AR EEE L EH  ABEBHREAES 1.0mg/mL - KX
% 4R K o A 350 L 218 A% A&~ 50 pL 500 mM MgClo~ 3¢ 8868 2 50 pL
40 mM NDMA -~ 50 uL 10 mM NADPH - # 37°C F K5 10 548 » % 5l oA
100 uL #f0 2 ZnSO« 2 Ba(OH)2 &1 RAE » 7,000 g & 10 5748 » B L&k
500 uL > Ao % & Nash reagent » # 50°C FA%E 30 548 » % 412mm k& F
B EH S P FPE AL REE » NDMAD & 4 A] 24 pmol formaldehyde

formed/min/mg protein & 5= % o

erythromycine demethylase (EMD)7& % 247

AFH®IL EMD #Ekmi ¥ ek P450 3A1 W ShhsE4
Nash (1953) #& 2 ik - M4k AEHRRE 412 nm THISZR KM o #|
ACswRA FTRERFZRESHE  FHERSFERZTEIRE - EMD 27%
+£ A pmol formaldehyde formed/min/mg protein & 5= % °

CYP &% Anf! GST EHPCSTE a T R RZ 24

CYP 1A1~2BI1 ~2El1 ~ 3A1 &2 PGST & H & 75 F A SDS-R A1
re B 8 sk 7% (SDS-polyacrylamide gel electrophoresis, SDS-PAGE ) if &t.4- &
7 % 25 7%( Western blot )47 - ¥ & & H(CYP 1Al, 2B1, 2E1, 3A1 and PGST
3148 40, 5, 10, 10 and 20 pg & ¥ ) 424 10 % SDS-PAGE (Laemmli,
1970) #u B mpErEaioR MANBR L2EFa idre

12



polyvinyl diene fluoride{ PVDF )B& k (Towbin et al., 1979)° B i} #& j& 4% 2 PVDF
B 244 25 mM Tris-buffer, 150 mM NNaCl $2 0.395 Tween-20 2 & #ii& (pH
74) ZRBZR 0 B SW MBI AR P #ATH AR (blocking) s 1 #4544 >
REMA—BRA KRB F-RRBHMMHAE 1 5 KK
3,3-diaminobenzidine $# hydrogen peroxide % horese-raddish peroxidase % & -

TR G R - 3 A B4 54 & % ( Alphalmager 2000, Alpha Innotech Co., San
Leandro, CA)i& 47 & & B % (band) Z 3& /& 545 o

B3t o

THERAFIZTREBE  Fo N B ENERE LR TaRANRa
ABELE: - 4R F SAS BRS S 3H B E 3 2 ¥ B #4 #(analysis of variance »
# ANOVA) Bt4 Duncan’s test 74304 REBS T REBEHRATE
PlEREM EZ R 2 o4 (P<0.05)-

13



233
FRYFBERRZIAK S LB LBLBEILREL 2 U4 %
F—HimBF Y EERURNEBREZ AR ERYE BB RE - AR
BRI E R P A LB -CHBUBALMERYZEEZ,»H A 1.291.06
0.029 £ 0.0089 % (W/V) -

FRE BRI ARBEENERMHALERBEZH

AREIBEERAFABREEHNELIMHARBRERBE T EI T Fnk
ZHR BERFTRUARARNREZARN BRI BREFERE N MER LA
HOHPARIRAREANFAUBBEISRERZEZE  AHBEES
mo AR S mghkg LERLEERCtAKLNMEEFRNEMNENA
(P<0.05) ' AABZFHARKRZ EFT I G TAEH e bBEIMLE - &
o BERSLEHEFREAR IS > AREREZITH - T AR
Fz AR EESHE AL ABBENLEE (£2) -

AR LB BRZREARLERE S K R MA & R 6 (gluathione,
GSH) 48z 5 #

RBEA25 & 100 mg/kg 4483 K E B ER L% - E GSH- GSSG 1
B GSH SFasdat oMLz E (Aw) « AR 25 & 100 mgkg
FREBEBROEBERYER®E » AFB P GSH 148 GSH 4% 8| £ 88 # 57
R4 (P<0.05) » B 25mg/kg 2 L 4 fawy GSSG 4 8 7R 8A (04
#lia (P<0.05) - ENLBLEBRLEHELMELE » AT T GSH 148
GSH % a4 - e mA &4 (Smeke) #8845 £ &K% (P<0.05) -
FREFERIAFEEMEEBELMBAETBIREA LB EETHZ LY

REBMAARURAFBUFHLEERERHE R B LA

14



GPx ~ GRd, GST # SOD FH 2 bW - dx FTRARXA P GPx~ GRd &2
GST EMEEH ML SBRENLE - KM KAUKRKCEZEY (25 &
100 mg/kg) 2 25 mg/kg LB B i R4 > PP SOD BRI B2 5
i e (P<0.05) -

F R s '] 18 SR A

ARo# 5 9B EAH P A A (endogenous) L AALB| A TAT A A8
TBARS RE - E XK EMUFBREAFRBLERERYWERE HRTELTREA
LR MBI R RN - ANAMBEEBAAT @ AEEMEHEL
Y3 m2 TBARS {fiixdltait MERE MW £ R - &S Y R » 514 TBH
HFeSOHHBEBALT > BEAHRBE ) FTRAREABEERELHAR
¥z TBARS it & £ 8 -

FRZREERZIARBYAEBERYHAETBCYPBEZEM I BYE

FREZEMRARBRERELMECH B MRS A% P phase T 8
EENE B A LR AR PITRCBHESE > AFB P PROD - EROD -
NDMAD £t EMD 2 &t stiz 4l S AR £ £ B

H 2R BRZ A F RIS A 5 K BATE CYP 1AL - 2B1 - 2E1 ~ 3Al
BPCSTREH G EXHH
#: B % 751 547 825~ GST » EROD ~ PROD ~ NDMAD $ EMD %8 % 7%
RARFRZEBEIRRIARNEBELDBE 2 BF LR BEETH
%o BRET (B—) TRERFREIGEZIRAFRNELYERE - H
RBMBET CYP2B1~2El #13Al 2 R a4 EL 5 @B R LR 248 CYP
A1 A PGSTH B H BRI HHBRAR Z NI AT SEZSE

15



MEEHZ CYPIAl $iPGST A &M BRHBAS -
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B

BEEMARL 2 AEERARAEL SR RLAGHE SR TFTHR
AEEHH - Afte PS4SR LERRIRBBEEHERIAFAELFUE
RNz A RERARARBRD R - ATRAMAK - L8 - THU
SR LMEARAEEZEHERERLERE  BR  BRRBZ KR
MABRSZEEHEE MUAFERZ CREBETERE RX RHERRMK-
EAHR-CBHTRGRE  FAERANFRLERRIARBUHERMERLE
BRABRZHESL- R - FTHRARBHREEZ BT LA B a0
BTLERBET  ARBRZELDEFIBEARAIL K LAFALY
BAFi -

AREBARVAEEN  REARALTRRET HATHER 44
L EGBEBERRTARE T L w3k N4 H A8 (glutathione,
GSH) 24 & » & & Aftihik 18 (superoxide dismutase, SOD ) ~ £ # &,
K% i8 A1t85 (glutathione peroxidase, GPx) Z /&4 » fE AFREH & 7R 7T RAT R
t GSH BE# @B (catalase) EHEH - LA LHFHEFBEL A4
BELYTEB i kKN GSH  IRAED L AAPH AT 28 otk
A (Hseuetal., 2002) - 42 % A (2000) TR FHEAF B LI Z AKMER RS
$8 o K SARAT o i ¥ GSH 48 42 5+ GPx #14% + £ 5% :8 & #5( glutathione
reductase, GRA) 2 &M » & CCl HHLBMATHRGHMA T > Song EA

(2003) ~ Hsiao # A (2003) #k% A (2002) ¥R FL 2 H4M
BEEREBEY XA SGBHER TR A SD A RAFB ¥ GPx #1 GRd 25 -
435 GSH/ GSSG ratio sAFE 18 CCL AR 215 E - AR » AT A& R4 2t
RAEYBBERZ LEX R (2501 100 mgkg) @ 5Smg/kg Z LE LB &
LB By o B RAT Y GSHA B 122 WA M H B R LS4 Kb TBH
% FeSO4 ¥ R LB BB T BARENHER » W8T BEHBALL

17



REEADF LR OB LH LB R LREE 85T 8% GSH 4
¥ M3 Ao o % #k GSH perooxidase $2 GSH reductase &P 36 R S 28 » 2 2
FRZEBRZ AR N H L8 mATEL SOD &i » £+ » k- 2.8
RUB LB X B3 o SOD BB B E MR R EY MR
P13 ha SOD 2 2 & T LA A2 #2 A 41 GSH 4 3 [# 16457 R % % TBARS 2 4 & -
TPl 482 GSH/GSSG toff % Si% bl et sl » 45T BA7 K ) i A fa 2 AF
B P EALR R KB (redox status) if 48 85 2 82 4L o
R T B ERTRALRACEE 1 9h  ATR P B AR B 7 69 8 4l AT 2 £
AIREIM A%  tmhf &% P450 (cytochrome P450,) % phase Ik P & &
RIBFRAG ERMACAMBANERREERDRIREY2 & ik
YER (Guengerich, 1988) - £ B84 CYP R » 244 14 AR B
(gene families) S48 4 % %R (Nelson etal., 1993 ) » ) H & 404t ] A5 & 3.4
BZBIRPUCE ST 2 EIF M5 o GST Bl A4 phase 11 B Mk Ao+
Z— 1 Be AL B (electrophil) 2 4h R Bt GSH &4 474514k
Ao —RRBA GST ARZ SME LA R % A bE 558 % 4 4 4 B Clapper and
Szarka, 1998; Strange et al., 1998) - T 244 E £ > phase IT & 444X #i &2
4% GST A GPx M > THA# £8 81 ( organic
hydroperoxides ) /R A 8548 » RV AR A8 AL Z 1% % (Jacoby and
Ziegler, 1990; Jakoby, 1978)» dy# 318 S ALAG 5 ML 28 sl 7L £k SE S B -
Bl b 4% 7% B a6 JE 4K FA 2 H £ 8% 8 8,16 B8 ( selenium-independent glutathione
peroxidase) « AFERE I » FH Y H B8R 2 R EIEM K B 387 5 W IR
BURMA B ELARA RBWMAER © %% CYP2B1 ~ 2E1 #23A1 &
RAFORREFBFMEFERIARESE BRI HAS > 2F -
WS R RBRZ AN R L9 E CYP 1AL # PGST 2 £ 304 # /o
MR BRT AR LIRS RRR S BB E DA MZ B L ks(8R)
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R ARBRIBIEFSRENDHRARERMESEELLE

Groups Dose IBW FBW Liver Kidney  Spleen
mghkg g ===

Control 10615 547426  19.422.1° 3.92+0.41 1.04+0.13

H,0 25 105411 528439  17.1#1.6  3.66+0.35 1.14+0.26

100 109410 542448  18.043.2  3.7740.37 1.170.18

Ethanol 25 10649  535+61  18.1#3.1  3.59+0.61 1.06%0.15

100 106x10 525420  17.242.6  3.90+0.37 1.05+0.14

Ethylacetate 5 10514 514428  16.741.7° 3.72+0.42 1.08+0.08

25 107414 537425  18.3+1.4™ 3.71+0.23 1.1240.22

Ether 5 10648 532432 17.5432  3.78+0.45 1.04+0.2

25 10512 513442 17.5#1.8  3.64+0.26 1.04+0.12

MeanstSD, n=6-8.

RRVEMERE BY >3 BB E ke, R AERTESab)AFBE LR,

P<0.05.
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REZ - APABRMEFRIEERZEUHAABRESRHYEEZIDE

Groups Dose Liver Kidney Spleen
Relative body wt (%)

Control 3.5410.34 0.7210.07 0.19+0.02

H,O 25 3.23£0.25 0.70%0.07 0.21+0.04
100 3.3120.30 0.7020.06 0.21+0.02

Ethanol 25 3.36£0.22 0.67+0.07 0.20£0.04
100 3.27+0.42 0.7410.07 0.2040.02

Ethyl acetate 5 3.26%0.32 0.72+0.07 0.21£0.02
25 3.40+0.20 0.69+0.04 0.21+0.03

Ether 5 3.29+0.53 0.7110.06 0.1910.03
25 3.40+0.16 0.7110.08 0.20+0.03

MeanstSD, n=6-8.
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Zw~RE MY R R W K B AT glutathione (GSH)IR B 2 % &

Groups Dose GSH GSSG Total GSH GSH/GSSG
mg/kg =~ ------- nmol/mg protein -------

Control 41.33£10.2 1.89+0.7*  45.12+10.5" 23.86% 8.9

H,0O 25  30.81+9.1 1.51+0.6 33.82+10.2 22.17+6.0

100 37.26+7.5 1.72+0.5 40.71£7.6  21.13t8.4

Ethanol 25 3028+ 6.2° 1.08+0.4° 32.44+6.3" 31.53+12.4
100 30.77+4.1°  1.3740.5%® 33.5244.7° 25.01%£9.5

Ethyl acetate 5 30.38£9.0° 1.36+0.8  33.10+10.4° 2528+73
25 3331+83%™ 146+04  36.23+89% 23.53+5.8

Ether 5  30.51+5.4° 142406  33.36+62° 24.80+5.8
25 3595+103% 1.54+0.2 39.03+10.3% 23.67+7.7

MeanstSD, n=6-8.
FERABBEBE Lo ayRatty, f AR FEE@bRTHEEE,

P<0.05.
Total GSH=GSH + 2 X GSSG.
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RE - ARBMFBREIEERENDHRENBRA B L EM2Y

Groups Dose GPx GRd GST SOD
mgkg - nmol/min/mg protein ----- U/min/mg
protein
Control 423.4473.5 32.3%5.6 421.7429.0 0.096+0.045°
H,O 25 44561742 28.1%7.2  427.1457.2 0.19810.073°
100 399.8481.1 27.8£10.1 434.7463.2 0.219+0.068°
Ethanol 25 421.2437.5  30.749.0 418.4+62.4 (.187£0.090*°
100 358.0+65.9 26.634.0 396.3343.2 0.194+0.074°
Ethyl acetate 5 411.5490.8  29.5+8.3 421.94843 0.181+0.068*°
25 4023%73.0 27.4+46.1 408.5+51.1 0.214£0.101°
Ether 5 375.0+42.7  27.146.1  392.5344.2 0.17010.022
25 42144840 29.444.8 444.0£76.4 0.21010.171

MeanstSD, n=6-8.

FEFEREBE RSN AHB AR REARFEHQDATHRELE,

P <0.05.

GPx, glutathione peroxidase; GRd, glutathione reductase; GST, glutathione

S-transferase; SOD, superoxide dismutase.
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AR FREARES B EBRRENOHRAAABE A RLEACRFRETER

WALz HE
Groups Dose  Endogenous TBH FeSO,
mg/kg nmol/protein

Control : 0.2031+0.04 2.2440.71% 0.6610.14

H,0 25 0.18210.04 2.3410.67 0.63+0.26
100 0.178+0.03 2.66x1.08 0.661+0.09

Ethanol 25 0.171+0.03 2.39+1.09 0.77+0.47
100 0.162+0.06 2.49+0.74 0.83+0.30

Ethyl acetate 5 0.176+0.04 2.90+0.92° 0.80%0.26
25 0.189+0.04 1.8440.82°  0.9320.22

Ether 5 0.18610.03 3.80£1.30 0.90+0.26
25 0.199£0.03 3.85£1.96 0.85+£0.40

MeanstSD, n=6-8

FEIAEBRBBE D n BB Mt R EABEFHH(a, b RTHEZ
£, P<0.05

FFBR3S W% %) 4 & %4 1.0 mM tert-butyl hydroperoxide (TBH) #, 0.05 mM

FeSOs =¥ T » # 37°C 354 30 4% > A H thiobarbituric acid-reactive
substances (TBARS) 4 kB /.

-t ARERMFEZEBRE D HARITRE e & & PA5S0 5 M8

FiEhZ Y
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Groups Dose PROD EROD NDMAD EMD
mg/kg pmol/mg protein
~ Control 4294294 18.1+13.4 118.7£149.6 127.6+354.4
H,0 25 5344396 20.1+7.3 109.1£156.7 31.6%54.6
100 5.62+2.36 16.0+11.2  106.3+£104.9 92.5+102.0
Ethanol 25  8.82+4.84 22.249.0 148.5+108.9 §1.4199.9
100 855£3.63  18.3£14.7 127.84209.6 127.24203.4
Ethyl acetate 5 6.38+2.82  16.147.1 170.5£207.6  25.3%65.1
25 6461164 224155 317.7£198.1 178.5+199.1
Ether 3 7.43+1.84  18.917.1 337.1+287.3 154.24239.4
25 637398 20.4+16.8 221.14£303.2 199.6+392.1

MeanstSD, n=6-8.

PROD, 7-pentoxyresorufin O-dealkylase; EROD, ethroxyresorufin O-deethylase;

NDMAD, N-nitrosodimethylamine demethylase; ERD, erythromycin

demethylase.
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B— - i CYP 1Al ~ 2B1 ~ 2E1 ~3A1 1 PGST R G H 4 &

1 2 3 4 5 6 7 8 9

TALI™ | e o e e e e e e
2B1
3A1 —

PGST ™ | « - chimm comen mnn e e e 7

Lane 1: control

Lane 2: 25 mg/kg ddH20 extract of MFEAC
Lane 3: 100 mg/kg ddH20 extract of MFEAC
Lane 4: 25 mg/kg ethanol extract of MFEAC
Lane 5: 100 mg/kg ethano, extract of MFEAC
Lane 6: 25 mg/kg ethyl acetate extract of MFEAC
Lane 7: 25 mg/kg ethyl acetate extract of MFEAC
Lane 8: 25 mg/kg ether extract of MFEAC

Lane 9: 25 mg/kg ether extract of MFEAC
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