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$m%za%ﬁ&ﬁ%%&ﬁ%%%%zé%%iﬁ%—h#%
S o $H4E A ¥ e i T JE 4 DMH (1,2-dimethylhydrazine) 2 F344 X
S BREEREBZREAR ARBARAZIERAERILHE
24 B 200£5C MBS ERAR - AREGH T OBmA M £ 5~
6 BN F344 K& & - 2927 §8 & T4 30 mg DMH/kg BW -
Sl BEES AT BHRY A3 A (0=9) FHMRS 20%
# 8 5h 2 FDO & ~ 20%%E % 2 OD0 @ & &% 20%¥% ity R fw 2.5%
s SENAZ OD2S5 @ HBRaN 3 A AR BKZ FSO-
0S0-~ 0S2.5° X GfE4 32 BA Ty RELFE - &Has
DB o SRER 0 & 24 Rk AR ARRRAEI AR
YRR B B EARRRAR S - SR TRER
i (0S04) 2 K ABRZ @Ry (TBARS) BRE &R
2 EwEmktl (FSO)» KmAMIAAN (TAS) RHLAL
My—Vitamin E Bl Z BAMEBKEE S $AT S RTIIFN
F14(0S2.5 41) 4 TBARS B ¥ M6 FI8F TAS &4 BE M a3 ho
$ A H% Viamin E HH2ZHR - a R FARNGZS MR E
0S2.5~ OD2.5 B3 £ 357 0S0~ OD0 & » B AR T AT RFZ S &
M REELE - AEABNMEEZEENVET HRETRE
B2k A e DMH sy &4 4 QI RLAEE 5 £ £ FDO~-ODO
OD25 @35l 2 66.7%50% ~44.5% f & A B % & % 5L Aberrant
crypt foci (ACF) & BB Z AT % HNZEMEABEELRE  BRRE
Y% (OD2.5 &) TRV £ BEEAE T Ornithine decarboxylase
(ODC) & Cyclooxygenase-2 (COX-2yk & HHERE - dERTH
ARy A SETRAEBAAABABRALARNZIALE
o LEAB SRR R BARE -

Mse : Yeskh ~DMH ~ &t % - £ EHE ~ ACF



EXHE

The aim of this study was to investigate the effect of Ipomoea batatas
and oxidized frying oil (OFO) on colorectal carcinoma of F344 rats
treated with DMH (1,2-dimethylhydrazine). Eighteen Male F344 rats
received 30mg/kg body weight DMH by intraperitoneal injection,
once weekly for 6 weeks. Vehicle-treated groups received an equal
volume of normal saline. Rats were assigned to 4 groups which diets
containing 20% fresh soybean oil (FO): FSO and FDO, 20% OFO:
0S0 and ODO, 20% OFO with 2.5% Ipomoea batatas: 0S2.5 and

OD2.5. Rats were sacrificed after feeding with experimental diets for

32 weeks; liver were cxamined for quinone reductase (QR) »

cytochrome P450 (CYP450), colon for the measurements of Aberrant

crypt foci (ACF) ~ Ornithine decarboxylase (ODC), and plasma for

total antioxidant status(TAS)~ thiobarbituric-acid-reactive-substances

(TBARS). The results showed that QR and CYP450 activity were
both elevated by OFO feeding. TAS was elevated and TBARS was
decreased after feeding Ipomoea batata; there was no significant
difference in DMH-groups, but in saline-group. Aberrant crypt foci
and preneoplastic lesions had no significant difference in both ODO0
and OD2.5. The results of ODC and COX-2 protein expression were
lower in OD2.5 group. In conclusion, fed rats with Ipomoea batatas
could lower phase I enzyme activity, increase antioxidant activity,

and decreased ODC protein expression.

Keywords: Ipomoea batatas, colon cancer, ACF, oxidized frying oil,

DMH
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ML ERLBH— B L SAA BBEA R o s AR R A T
WA Ady  AAESHROAMEN I RAGCERRERE AR

HeoHbMMAEREET AR A A A B MRAH - LALL
(Hayase and Kato, 1984; Mohamed and Hussein, 1994; Jong and

Chau, 1998; Hong et al., 2001) ~ #u& % (Kinsella et al., 1993;

Teissedre et al., 1996) - ik o f 3% 78 (Makino et al., 1998) F 33K
BEELEFSALEE PR BEARERENTR ESARN

LB H AR HEH - B (invitro) K& 3 BNRA (invivo) T

B Hib ARALRERENELTREN B HIHBTFE

T LRI E- L HBE  BHAHRAEBARAHANLIAL

KA REABPBEEEAZITE -

ARBARANS

1 BHARASEHA®AER/A%T DMH HAE RS RARE A

BEERE -

1 B eBALENLEE—LHEETZINFERATEHARR

Y%/ ReF DMH sz KRS HHA L @B AR RENF

e
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#54%

SaBaETH

HEIEH R
Saline B B DMH
[ i I |
FSO 0So0 082.5 FDO ODo0 oD2.5
| ] [ |
£4% 32 BB
REBES AT~ R
50 LR i kB3
ACF Polypheneol Polyphenol
COX-2 QR TAS
oDC Cytochrome P450 TBARS
Vitamin A

Yitamin E
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%8 Faed
1. ey e
WIS ARFZEEHENBSE T o ARMEESmE - BEES
£20045°C - B EEB F£H 0 BRI200 2% W23 548 0 &30
SEE-R o BEEEAR BRI 4 RBETARR > WEER
HAEN-20C 4275 » 455 B 44 K 5% A i ¥ i (oxidized frying oil,
OFO) -
2 g EEAE
aHBEOME R EARGRCRERLRGEE R 2
ERBE AHER BEA RAREELETIORAMAAEN20CHA -
REATRREUBNRETHE » BRHE - UBFLARREHRT -
3. iy aRfAk
ARATHH T OBASE B h S-6 B2 F34ER > ARMN
REMET > BESSANC ABRREFEANEA 12 /05> &—
EEz RIS S E-27 & KB & ABUEE 4 7k (intraperitoneal, i.p.) X
% 30 mg DMH (1,2-dimethylhydrazine) /kg body weight » 538 % 4 —
Ko REEHAE - BRETHAIAI & FHERS 20%NFHZ

FDO » 20%% 2 ODO0 » % i fifm 2.5% 4 4 E K2 OD2.S - Fl4k
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27 £ Rlkda B H R T saline FREFHM TR & AR E 20%
97 68 50 2. FSO » 20% 3 3 2 OS0 » ¥ i iw 2.5% 4o # 8 Ay K 2 OS2.5
(h—) B T b5 R F 5 RA6 B4 bR AIN-93 (Reeves et al, 1993)
g8 ASEBRAN (A=) XBii#EE ¥ E2 % EX p-carotene
(117.10pg/g wet weight) (3 » 2004) S i§ By F1% + Vitamin A 2 F R

Ehig—@agap -

- v aREaZRRERT

Table 1 The oil and Ipomoea batatas content of six experimental diets

a3 MR/ At LR Saline/DMH
FSO Fresh Soybean Qil (20%) /0% Saline
0S0 Oxidized Fried Oil (20%) / 0% Saline
0S2.5 Oxidized Fried Oil 20%) /2.5% Saline
FDO Fresh Soybean Oil (20%) / 0% DMH
ODO0 Oxidized Fried Qil (20%) /0% DMH
OoD2.5 Oxidized Fried Oil (20%) / 2.5% DMH

13



k= AHATE

Table 2 Composition of test diet (g/kg diet)

FSO 0So0 082.5
FDO ODO OD2.5

Cornstarch 499.5 449.5 432
Casein 180 180 100
Sucrose . 100 100
Fresh oil 200
Oxidized frying oil (OFO) 200 200
Fiber 20 20 184
Mineral ' 35 3s 35
Vitamin * 10 10 10
L-cystine 3 3 3
Choline 2.5 2.5 2.5
Tetra-butylhydroguinone |0.014 0.014 0.014
Vitamin A palmitate 0.013 0.013 0
doth ERR 0 0 25

1. AIN-93 mineral mixture

2. AIN-93 vitamin mixture without vitamin A
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4. G REANE
HyRASe FERES  RTEETRE  HFHAA heparin
B A BBk a B ERE A heparin thik P o RAIRRE
THERS LB MaR REBABAFABRESL  EAREAR
BARAA-80C » BB R SMEN
(1) S AT B 32
G 1,000 xg ~ 4CTF o B 15 5048 RER o AR - b da3X
81 5% 0.9% NaCl # 2% @ R % 4k 7 eppendoff ¥ it s A 7-80°C >
SR AETHRER °
Q) asaH
a. FFEL : fwA kA # homogenate buffer (0.01M potassium
phosphate buffer, pH7.4, 4 1.15%KCl) » %A mEHERHEL
% 0 WA BIREMR &M E - X homogenate buffer 2 E M
& 25% (Wiv) P E % > BAEAERN-80CKAE T -
b BEBAE BEEARES  RAR IARGABLER o

4 eppendoff ¥ » EREFN-BOCKA T °
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PEZH TRT &
(1) HiEHE A
a. 18 (acid value)
4% A.0.C.S official method Cd 3a-63 &R °
HEEEARRE R T2 NN SF BERARI S
Fh ot R E e AL Z ERSE -
Eamipak
R EeElE ) MABHRLE (1°1) REeHE 2530 mL »
ok Z M Ao 2mL gy EYERIE T A X 0.INKOH -8
BRERTREN LS BHEIOPDRABTE -

56.108x (A-B)x Nx F

AV
S

A=KOH ZRH#E

B= ZafHkAEi KOH ZRE (mL)
N=KOH )% ERE

F=KOH %%t /711§ (Factor)

S= shESH ARHFARE (2)

16



b. #EEHAZRZE
hipas s SMBEMT A SRR Y h—Bgpz A o F il
SALE 0 A ERAERTRE R R BRHA 4
wE AT ARG RS TAS  ARAMEAK
KRy
UV234 R ARG T HEEH A LR © HRAETHHERS
(W %)’ 54 n-hexane # 82 £ §(V £ ) "4 n-hexane 4 & blank

$52 » BERA 234 nm HRKAE

A

4 =A2 R
Uv23 A234 x W

17



(2) % ®r#(polyphenol)H &
a. RETIHMMER

A 0.1 g 4ot E KA S mL methanol A KR HRA SR
5 BRARELSE AR 30 4% 0 & 3,000 rpm~4C-5
N4 REE®R  EHZR e 24w SmLmethanol > FFEH
ERAREAAS AEEEHY  #3 3,000 rpm4°C 5 558
RIFw G EHELEREHREL -

b. ¥ $MMER
B 125 1 Lsample 7 g% F » /v A 0.5 mL 1mol/LHCl > B &
60 #04% > 4 37°C K5 30 48 ; HAeA 0.5 mL 2mol/L NaOH in
methanol * B & 3 9487 - &% 30 448 (37°C) 5 /w 0.5 mL
0.75mol/L MPA % - &~ 3,000 rpm ~ 10 48R LFHR (28 &
%) : F/REIE 0.5 mL acetone: water (1:1) & FRZ % &<
3,500 rpm ~ 15 948 » A2 L ARBRR LFRRESIY
BBELTRALSHREE

¢. 3BT EIRK
KRRy

B 100 L &y EBGERN &8 F 0 dwA 2 mL Z 2% Na,CO; » 3%

18



A 4BEHE 2 54 o A 100 1L 50% Folin-Ciocalteau’s
phenol reagent » A AN ERTHE 0 44 - HAT AL
Rt 4k & 750 nm FEATLE9# ©

5 gallic acid 2% % & #] A 14 0.3% HC1 & {6&) methanol/water
(60 : 40 5 viv) B HHREBFFIREARER 0.025~0.8
mg/mL > Bk L ey AR HRAAE KGR E B - BATR
AE LA AEESGH AR HARATSRRAGE 2R
B 4r 4 8% KB % A mg GAE/MmL & 7 (gallic acid equivalent,
GAE): KB & 15 ¥ Rl 4 3] A mg GAE/g liver & mg GAE/g dry

weight &~ °

19



(3) Rk G

a. ik ¥ P54 i@ A4 (thiobarbituric acid reactive substances,

TBARS)

¥ @ Griesmacher £ A (1995) 2Kk dittmpuBl L2 BN E
4% AR P IsE ARBBRETELH A GANAE HE
HEE R RR AT - S A ARG RE AR
638 S LR o b R AL BB R & & #7 MDA (malondialdehyde)
7 $2 TBA (Thiobarbituric acid) reagent & &% & — & &4 4
TBARS £ 535 nm FAH R » MAFTRAELEEGRAE -
&% TBARS AT A& mE ¥R TBALHOHTER -

Ewmy R

BTHRBERRE

100 ¢ L plasma~4 mL 0.22% H,SO,~0.5mL 10% phosphotungstic
acid ~ 1 mL 0.67% TBA (in H20 : acetic acid=1:1)» £ 95CF >
A1 R Y& SRS BAE R E > HwA 3 mL butanol
HIR 30 44848 > 7 3,000 rpm > B 15 408 o BB EAR - B
2 % 7 37 Ex : 515nm/Em : 555nm » B R KA 0 22 MDA
%% TBARS R & °

b. #3 LS (Total antioxidant status, TAS)

20



o & 2 8 F a4 RE (Randox, NX 2332) BEZ °

23 % B 2 & 4§ Abts o peroxidase ~ metmyoglobin & H,0, ¢

Mo ALBET Abts B &5 hEHE—HELEME £ 600
nm FAHRAZRAM TG ERE T s AALAR
F, o

KRR -

Bz 10 u L plasma (R E BT A A Z@HA Q) A 0.5mL &
%/ (chromogen) #4344 > 4 600 nm THRAAM: Are
BaA100 gL e$TERAR 7 37°C Ais ¥ BB 3 0’ Fl
A 600 nm FHREKE : Are AA=A2-Al % plasma ff R4
7 B o id > $4% B (1.65 mmol/L) B EBz LERARER
B @RS T RIAIED

ER W 9 ey RCAE

AA ZaRBa— AAplasma

(mmol/L) = HERRE X

AA ZasBEa— AA BER
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)% ¥ Vitamin A~ E 2 FRE
THI R
38250 uL &% A lmL 8HBEH (& 1%pyrgallol)» 500
L #A4 A% 2.5 mL n-hexane R4 &REFR2 26 L INP |
4% B % & 25k n-hexane 7 A Eah i ¥ R IRB R oA 250 L
methanol %4 % 24 + 3£ A HPLC #-#f - Vitamin A fv Vitamin E
4 % 70 o ¢ 808 J§ all-trans-retinol Fu a -tocopherol # K * &
BB B EAABEART FIRE REEHBEREREE B
X methanol B3 » 4F AR EHER -
HPLC ¥ A #%F ¢
A3t Cg~ 4.6 mm x 250 mm > 5 ygm
# #)48 . Pure methanol
ik 1.0 ml/min
&7 © 38-39 kg/em’
woh Kk - 295 nm

o550 ¢ Retinol 2 2.1 74 @ -tocopherol % 5.5 742
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G) HBMmESF AR FZ AR

a. Post mitochrondria supernatant (PMS) Z W B
B LTI 3R 0 48 12,000 xg 0 N 4°C T #ES 20 orsd :
M BP 2 PMS -

b. Ak A2 R A
# 1mL PMS # 105,000 xg (54000rpm) - £ 4°C FRITRBHREE
s — /B (Beckman, Rotor TLA 100.2) » 4% 2| i & L
(microsomal pellet) » Ao 1 mL microsomal suspension buffer
(0.05M potassium phosphate buffer, pH7.6, 4 1ImM EDTA) > &
#-80°C BA4F B B 404 °

c. EAERE
#] B Bio-Rad protein assay kit & a ¥ RE e

d. B4 g + Total cytochrome P450 A Wy R E
# Omura and Sato (Omura and Sato, 1962) zH % A ABRZ
CYP form $2 CO binding 4 % difference spectrum rRERSE
42 mL microsomal suspension (& & 454 1.2~1.5mg/mL)
A#) 2 mg Nay$04 24354 o £8 2.5 mL suspension ¥ /R {8

cuvette ¥ » 48 400~500 nm Z wavelength 1A sb 4% & baseline » b

23



3% F 420 ~ 450 ~ 490 nm 2 & {4 ° 4§ sample cuvette 122EBAY
40 48 CO £ 4% » BRi4T 400~500 nm Z wavelength
scan * #3TF 420 ~ 450 ~ 490 nm Z R AHE °

CYP z4E#HH !

FBAe450=91mM 'em ' R#t F CYP 22 &

nmole CYP/mL = (Ao~ Augp)observed- (Ayso—

A4gp)baseline/0.091

e. Quinone reductase B % FHZ RIE
4% Benson £ A (1980) #4977k - MMHUHZATH TR > 24 30
mM Tris-HCI Buffer 458 & # % » R34 T RRES 1 mg
protein/mL > A AT 7] & R BA7 cuvette #1100 g Lliver
homogenate »
100 1L 7%BSA (Bovine Serum Albumin) -
100 2z L 0.3% Tween20 ~
100 L 0.15mM FAD -
100 ¢ L6 mM NADPH -
100 £ L 0.3 mM dicoumarol :24-¥ 4% » PP Aw A 100 £ L 40 4
M z 2,6-DCIP (2,6-dichloroindophenol) 4 % % %41 3 600

nm ZRKEE °

24



ke LS 21x10°M em” R HE QR ZFEH® -

B FE M B A TE 24T g% nmole R F HEXE -

(6)45 A1 41 8 7% 32 %16 Aberrant crypt foci (ACF)

ACF A A BE& W e NG ATRE £ —ARFG A
B TR EAGENRBRGABH

KRR

RTEBEREMETRERE  REMFTQTHEE AURE
Ak EFREBEYE  BGA-FARTH1I25HEER
&R 4P 0 35X 4% formalin 2 Bl R B & 24 /iR 0 AU
0.5% methylene blue & & 4 1 448 > XA Z R BAFH > AR
GAmeEARENER L EERE 40 R THREEFEHR
8o EhHELIANPEENEAHERACFHERUE A

BB EGEEEY MBI LM AR BB ACF #A -

25



(7) ta o33 2 A ALRAR
Ornithine decarboxylase (ODC) Za X2 ¥

Ornithine decarboxylase % X3t Polyamine (PA) #) X
# 8% » PA £,3% spermidine * spermine ~ putrescine ¥ )X
ERBABHGEET ekt RS ERARGEFFFE
B o it RS LFHPA A RLE LIS REHERR
tEMmERERTERES T Bt ODCZEARART
THhAmpHEz AR -
TmyR -
3834 4 Lig B3 (RIPA @ 50 mM Tris-HCl, pH 7.4 ~ 10% Triton
X-100 ~ 10% sodium decoxycholate * 1% SDS ~ 150 mM NaCi
150 pL protein inhibitor) Ao AZME A8 T - &2 12,000 xg A 30
/48 4% B k5% % 1 1A Bio-Rad protein assay kit R &k & iRA * B
75 pp ks §Re SR 252 treatment buffer (0.1%
bromophenol blue~25% S -mercaptoethanol ~12% SDS ~25 mM
EDTA, pH 3.8 ~ 0.3 M Tris-HCI » 20% glycerol) %+ 95CF Au#k
5o B EG BN 8P NA ML G T H protein marker

FANUBHHBER T - AXRAAFHODC 2 ECHESTEAR

26



53 kDa » # 2t 10% SDS-PAGE & k1 (Hoeter 450E) #AT A
g » A EET 120V/50 mM #47 2 R BB

FE AR M - WEp 16 155 B A LA qep 251G
g # + (Immobilon-nitrocellulose membrane, 0.45 & m,
Millipore) » ¥ AR FEHR XS HartEzaE -

ur & % @ I 7 b8k 4 B Blocking buffer (5% BLEE¥)
b g ERACTHARE AR IES RsE - 28
A EATE TR 2N BREHCHRER A TBS-T # % 3
R (R 5 s) s BF A TES-T %k B 58 1,000 4% 85 ODC
— 42 B4k (mouse anti-rat monoclonal antibody, NeoMakers
MP16-2) » A EB TR 2 /18 > AR TBST H AL 3
% (8K 5 4r4k); M4 A st TBS-T R A 5,000 XN LR
(goat anti-mouse IgG-HRP) > AEETHAR 1 X TBS-TH
AL 3R (BRS A4 o S8 AL e L L B SR Ao N
| mL western luminal reagent (reagent A: reagent B=1:1) &

R PR & B LR EEN AR ERE &R &5
HRNEARA AT AEERAR Kodak /& A /B R R ¥ 8

A R an B 4 3-5 44k 0 EAMRA o BEABRSTRE
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(Phoretix 1D Lite 4.0, Phoretix International Ltd.) iﬁ%ﬁﬂ%éﬁ
By ODCEZEaHHeE -
(8) EEprEE AR MM
COX (cyclooxygenase) £ Arachidonic acid (AA) R

COX % 2 # Isoforms B COX-1 1 COX-2> —F AN LA F—
Waai 0 123 A R &BRE (Kam and See, 2000) ° A A 45 i £
AR R T %RE MR T HERA COX-2 REERARHFENR > @
COX-1 & B ARGk (Williams etal., 1999) -

AF kA & COX-2 z&é HaF &S 72kDa B 10%
SDS-PAGE &3k (Hoeter 450E) #474-& » £&T 120V/50 mM
#472HAHERNE - A ARIBEH B 16 g B R L
%G g e EA5us st £ (Immobilon-nitrocellulose
membrane, 0.45 & m, Millipore): £ X R FEREEE X SFEz
B A %G T A8 B BN Blocking buffer (5% F5L B 75 #7)
b pENACHRARE  AEHRB LA RMERS - zH %R
PEBTHR 2 H  BREBCEER XA TBSTHAIR (B
£ 54048) ; B 3% ot TBS-T 5% M 1,000 4545 COX-2 ~8 F

¥ bLB (mouse anti-goat polyclonal antibody) » 7% 4 CTFHRBRE
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Bl TBS-T Hh s e demg 3k (B 5 448) ) MR AU TBS-T
S5 R 5,000 454 — @& FLH (goat anti-mouse [gG-HRP) » NER
FHB 18 X TBS-T HhBCELEEI R (BRS74) - 8
55 1 45 4 Jst A% 2208 #5.%% /v A 1 mL western luminal reagent (reagent
A: reagent B=1:1) R& 4B & 1 24tk B BHmER
EREOFLGHEBNEARE &b 65 A A Kodak &R R
BE AP OBLSERBRY 35T E EARAK RAUAPR
/437 #8 (Phoretix 1D Lite 4.0, Phoretix International Ltd.) & &

HABRET COX2ZaHMNEE -

Fwf it

23R B G it £ 54 Mean + SD % Mean + SEM & 5% o 54 SAS &3t &
B RSBV AAEERHUA—BFR=BFE R 54 (One-way
ANOVA or Two-way ANOVA) ## : & st Fisher’s least significant

difference test ¥ 2 A f] £ B - P<0.05 A THASLER -
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Table 3 The change of the quality of soybean oil during frying processl

Sample oil Acid value Uv234
(mg KOH/g oil) (Abs/g oil)

Fresh oil 0.11 1820.5
OF0'

6hrs 0.34 2697.8

12hrs 0.67 3892.0

18hrs 0.79 5298.8

24hrs 1.91 6794.9

1. OFO : Oxidized frying oil
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gt ARPERRZIEETH

ARy AER ZHBELBERB A55%  AKER 82.54
% » % EEEA B A 37.95:2.44 mg GAE/g dry weight (R 79) ©
A AT ZHAR RIS 20% 3 # 4k & (FSO ~ FDO) ~ 20% *f
shak 4 (0S0 ~ ODO) ~ 20% ¥ B Ao 2.5% 4x H i FE B KRR (OS2.5

OD2.5) ¥ » S$EBEAE A A 119100~ 9.34 mg GAE/g dry weight °

s LHSEPSOWMAEZNN

Table 4 Polyphenol content of leafy Ipomoea batatas’

BEE K2 E (B eE
(%) (%) (mg GAE/g dry weight)
45.5 82.54 37.95+2.44

1. Each value presents Mean+SD (n=6)

AE FHTSRMAELINN

Table 5 Polyphenol content of leafy Ipomoea batatas powder diet’

Polyphenol
Group mg GAE/g dry weight
FS0 ~ FDO 1.19
0S0 - ODO 1.00
082.5~ OD2.5 9.34

1. GAE: Gallic acid equivalent
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b %8 4% % K @B ¥ Phase I A #2 38 % Cytochrome P450 Z
4E L@t shas (&) @ Phase 1 BF 74 % & % Quinone

reductase Z EHnmar L a8BELE (kt) °

. AU ALREFRACAZIYE

ph o RFEMT EERTRAE AL T ARALA(TAS) £
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Figure 1 The body weight gain of F344 rats fed with FO and OFO  diets

for 32 weeks'

1. FO: Fresh oil; OFO: Oxidized frying oil
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Table 6 The body weight gain, food intake and feed efficiency of F344 rats
fed with FO and OFO diets for 32 weeks'”

Body . Fe.ed
Group (g/d) 5 ' ingtake)
FSO 1.10.° 16.11£1.35 6.87+0.60"
080 0.8+0.2" 16.84+1.01 4.76+0.30°
FDO 0.9+0.2" 15.43+1.63 5.88+0.62"
oDo 0.9+0.1° 16.82+1.39 5.38+0.48"
Quality’ p<0.05 NS p<0.05
Treat NS NS NS
Quality x treat p<0.05 NS p<0.05

1. Each value represents mean£SD (n=7-10)

2. "¢ Means significantly differs from one another by Fisher’s least
significant difference test (p<0.05)

3. Analyzed by two-way ANOVA
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Table 7 The liver weight and relative liver weight of F344 rats fed with FO
and OFO diets for 32 weeks'”

Liver Relative
Group Weight (g) of body weight (%)
FSO 11.1440.67" 2.30+0.04°¢
080 10.97+0.85" 2.66+0.11°
FDO 10.03+1.15° 1.99+0.13°
0ODo 11.56+0.62° 2.49+0.06°
Quality’ NS p<0.05
Treat NS p<0.05
Quality X treat p<0.05 NS

1. Each value represents mean=SD (n=7)

9. = b od Moang significantly differs from one another by Fisher’s least
significant difference test (p<0.05)

3. Analyzed by two-way ANOVA
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Table 8 The colon weight and relative colon weight of F344 rats fed with FO

and OFO diets for 32 weeks'”

Colon Relative
Group Weight (g) of body weight (%)
FSO 1.13+0.14" 0.21£0.03"
0S0 0.75+0.07° 0.17+0.02°
FDO 1.98+1.08° 0.43+0.18"
ODo 1.38+0.13 0.27+0.05°
Quality’ p<0.05 NS
Treat p<0.05 NS
Quality x treat NS NS

1. Each value represents meantSD (n=7)

. ® b ¢ NMeans significantly differs from one another by Fisher’s least

significant difference test (p<0.05)
3. Analyzed by two-way ANOVA
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Table 9 The biochemical parameters of F344 rats fed with FO and OFO

diets for 32 weeks'?

Albumin  Cholesterol TG HBDL-C
(mg/dL) (mg/dL) (mg/dL) (mg/dL)

FS0O 371£0.0°°  54.63£9.0°  150.3+£30"  50.2946.8

0S0 4.09+£02° 43.29+12.6°  87.7%25.6°  44.86£6.7°

FDO 334+02°  30.43+53°  73.57£15.7° 3029477

ODO 3.76:0.1"  34.88:3.0°  50.50:12.5°  37.29+3.2°

Quality’ p<0.05 NS p<0.05 NS

Treat p<0.05 p<0.05 p<0.05 p<0.03
Quality X treat NS p<0.05 p<0.05 p<0.05

1. Each value represents meanSD (n=7-10)
3. &b ¢ Means significantly differs from one another by Fisher’s least
significant difference test (p<0.05)

3. Analyzed by two-way ANOVA
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Table 10 The Cytochrome P450 of liver in F344 rats fed with FO and OFO
diets for 32 weeks"”
Cytochrome P450
(n mol/mg microsomal protein)
Group
FSO 0.22+0.05
0So0 0.33+0.02°
FDO 0.24+0.03°
0oD0 0.27+£0.05"
Quality’ p<0.05
Treat NS
Quality x treat p<0.05

1. Each value represents mean+SD (n=6)

7. ®® Means significantly differs from one another by Fisher’s least
significant difference test (p<0.05)

3. Analyzed by two-way ANOVA
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Table 11 The Quinone reductase of liver in F344 rats fed with FO and OFO

diets for 32 weeks'

Quinone reductase
(n mol/min/mg liver homogenate protein)

Group
FSO 560.3+£12.0
0So0 545.2+35.2
FDO 534.1+22.2
OoDo 557.9+33.7
Quality’ NS
Treat NS
NS

Quality * treat

1. Each value represents mean=SD (n=6)

2. Analyzed by two-way ANOVA
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Table 12 The TAS, TBARS of plasma in 344 rats fed with FO and OFO

diets for 32 weeks"”
TAS TBARS
(mmo)/L plasma) (nmol MDA/mg plasma
Group protein)
FSO 0.48+0.10" 3.97+0.30°
0S0 0.3420.19" 4.,05+0.28"
FDO 0.40+0.17° 3.20+0.30°
OD0 0.33+0.10° 3.530.28"
Quality’ NS NS
Treat NS p<0.05
Quality x Treat NS NS

1. Each value represents mean=SD (n=6)
2. P Means significantly differs from one another by Fisher’s least
significant difference test (p<0.05)

3. Analyzed by two-way ANOVA
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Table 13 The vitamin A, E concentration of plasma in F344 rats fed with FO

and OFOQ diets for 32 weeks'?

Plasma retinal a-tocopherol
Group (ng/mL) (ng/mL)
FSO 5.36+0.88" 1.71£0.75"
0S80 4.83+0.41%° 0.69+0.14"
FDO 4.53£0.47° 1.060.15
ODO 4.64+0.43" 0.57+0.09°
Quality’ NS p<0.05
Treat p<0.05 p<0.05
Quality X treat NS NS

1. Each value represents mean+SD (n=6)

3. ¢ Means significantly differs from one another by Fisher’s least
significant difference test (p<0.05)

3. Analyzed by two-way ANOVA
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Figure 2 The effects on ODC protein expression of colorectum mucosa in
F344 rats fed with FO and OFO diets for 32 weeks (B-actin was

. 12
used as an internal control)

1. Each value represents mean+SEM (n=3)

2. *® Means significantly differs from one another by Fisher’s least
significant difference test (p<0.05)

3. Analyzed by two-way ANOVA
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Figure 3 The effects on COX-2 protein expression of colorectum mucosa in
F344 rats fed with FO and OFO diets for 32 weeks (B-actin was

used as an internal control)l’2

1. Each value represents mean=SEM (n=3)

2. Analyzed by two-way ANOVA
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Figure 4 The body weight gain of F344 rats fed with OFO and Ipomoea

batatas diets for 32 weeks’

1. FO: Fresh oil; OFO: Oxidized frying oil
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Table 14 The body weight gain, food intake and feed efficiency of F344 rats

fed with OFO and Ipomoea batatas diets for 32 weeks'”

Body . Fefad
weightgain o o
w "
080 0.8+0.2"° 16.84+1.01 4.76+0.30°
082.5 0.8£0.2 " 17.09+1.24 4.70£0.36°
ODO 0.9+0.1° 16.82+1.39 5.38+0.48"
OD2.5 0.7£0.2° 17.98+0.64 3.87+0.13°
Diet’ p<0.05 NS p<0.05
Treat NS NS NS
Diet X treat NS NS p<0.05

1. Each value represents mean£SD (n=7-10)

2. *®¢ Means significantly differs from one another by Fisher’s least

significant difference test (p<0.03)

3. Analyzed by two-way ANOVA
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Table 15 The liver weight and relative liver weight of ¥344 rats fed with

OFO and Ipomoea batatas diets for 32 weeks"”?

Liver Relative
Group weight(g) of body weight(%)
0S0 10.97+0.85° 2.66+0.1°
082.5 11.73+0.64 2.73+0.05°
ODo 11.56+0.62" 2.49+0.06°
OD2.5 9.79+0.89" 2.56+0.18"
Diet® NS NS
Treat p<0.05 p<0.05
Diet x treat p<0.05 NS

1. Each value represents meantSD (n=7)
2. ™™ ¢ Means significantly differs from one another by Fisher’s least
significant difference test (p<0.05)

3. Analyzed by two-way ANOVA
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Table 16 The colon weight and relative colon weight of F344 rats fed with

OFO and Ipomoea batatas diets for 32 weeks"”

Colon Relative
Group Weight (g) of body weight (%)
0S0 0.75£0.07" 0.17£0.02°
082.5 0.860.12" : 0.21+0.03"
OD0 1.19+0.13" 0.27+0.05°
OoD2.5 1.88+1.06" 0.35+0.11°
Diet’ NS p<0.05
Treat p<0.05 p<0.05
Diet X treat NS NS

1. Each value represents meanSD (n=7)

2. » ™ ¢ Means significantly differs from one another by Fisher’s least
significant difference test (p<0.05)

3. Analyzed by two-way ANOVA
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Table 17 The biochemical parameters of F344 rats fed with OFO and

Ipomoea batatas diets for 32 weeks'”

Albumin Cholesterol TG HDL-C
Group (mg/dL) (mg/dL) (mg/dL) (mg/dL)
0S0 4.0950.2°  43.29+12.6°  87.7£25.6°  44.86%6.7°
0825 4.07£0.0°  38.43264%  70.67:9.0°  41.71+4.6"
0D0 3.76+0.1°  34.71£3.0%  50.50£12.5°  37.29432°
OD2.5 3.81+0.2" 27.14+4.1°  41.29+10.8°  32.1424.6°
Diet’ NS p<0.05 p<0.05 p<0.05
Treat p<0.05 p<0.05 p<0.05 p<0.65
Diet x treat NS NS NS NS

1. Each value represents mean=SD (n=7-10)

2. ¢ Means significantly differs from one another by Fisher’s least

significant difference test (p<0.05)

3. Analyzed by two-way ANOVA
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Table 18 Polyphenol content in plasma and liver of F344 rats fed with OFO

and Ipomoea batatas diets for 32 weeks'?

Group Polyphenol
Polyphenol
(mg GAE/g liver)
(mg GAE/mL plasma)

0S0 1.25+0.04°¢ 2.098+0.063"

0S2.5 1.32+0.03" 2.102+0.102°

oDno 1.27+0.03 ¢ 2.089+0.053"

oD2.5 1.51£0.04° 2.211£0.110°
Diet’ p<0.05 NS
Treat p<0.035 NS
Diet x Treat p<0.05 NS

1. Each value represents mean=SD (n=6)

2. *" Means significantly differs from one another by Fisher’s least
significant difference test (p<0.03)

3. Analyzed by two-way ANOVA
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Table 19 The Cytochrome P450 of liver in F344 rats fed with OFO and

Ipomoea batatas diets for 32 weeks'”

Cytochrome P450
(n mol/mg microsomal protein)

Group
0S0 0.33+0.02°
082.5 0.27+0.03°
OD0 0.27£0.05"
OD2.5 0.24£0.04°
Diet’ p<0.05
Treat p<0.05
Diet X Treat NS

1. Each value represents mean=SD (n=6)

2. *® Means significantly differs from one another by Fisher’s least
significant difference test (p<0.05)

3. Analyzed by two-way ANOVA
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Table 20 The Quinone reductase of liver in F344 rats fed with OFO and

Ipomoea batatas diets for 32 weeks'

Quinone reductase
(n mol/min/mg liver homogenate protein)

Group

0S0 545.2435.2
08S2.5 562.7+14.6
OD 557.9+£33.7
OD2.5 565.1+£23.5

Diet’ NS

Treat NS

Diet x treat NS

1. Each value represents mean+SD (n=6)

2. Analyzed by two-way ANOVA
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Table 21 The concentration of TAS, TBARS of plasma in F344 rats fed with
OFO and Ipomoea batatas diets for 32 weeks'”

TAS TBARS
(mmol/L plasma) (nmol MDA/mg plasma
Group protein)
0S0 0.34£0.19° 4.05+0.28"
082.5 0.53+0.10° 3.47+0.44"
OoDo 0.33£0.10 3.5320.28"
OD2.5 0.45+0.06™ 2.91+0.20°
Diet’ p<0.05 p<0.05
Treat NS p<0.05
Diet X treat NS NS

1. Each value represents mean+SD (n=6)

2. *° Means significantly differs from one another by Fisher’s least
significant difference test (p<0.05)

3. Analyzed by two-way ANOVA
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Table 22 The vitamin A, E concentration of plasma in F344 rats fed with

OFO and Ipomoea batatas diets for 32 weeks"?

Plasma retinal a-tocopherol

Group (pg/mL) (pg/mL)

0So0 4.83+0.41° 0.69+0.14

0825 4.62+0.44" 0.69+0.15

OoDO0 4.64+0.43" 0.57+0.09

oD2.5 4.16+£0.12° 0.61£0.13
Diet’ p<0.05 NS
Treat p<0.05 NS
Diet X treat NS NS

1. Each value represents mean£SD (n=6)

2. *® Means significantly differs from one another by Fisher’s least

significant difference test (p<0.05)

3. Analyzed by two-way ANOVA
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Table 23 The effects of ACF formation and tumor incidence on

DMH-treated F344 rats fed with FO ~ OFO and Ipomoea batatas

diets for 32 weeks'
Tumor incidence
Ti
Group otal ACF (%)
FDO 136.2113.3 66.7 %
OoDOo 109.0+79.8 50 %
OoD2.5 163.5164.2 44.5 %

1. Each value represents meantSEM (n=3)

2. Analyzed by one-way ANOVA
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Figure 5 The effects on ODC protein expression of colorectum mucosa in
F344 rats fed with OFO and Ipomoea batatas diets for 32 weeks

(B-actin was used as an internal control)l’2

1. Each value represents mean+SEM (n=3)

2. ® Means significantly differs from one another by Fisher’s least
significant difference test (p<0.05)

3. Analyzed by two-way ANOVA
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Figure 6 The effects on COX-2 protein expression of colorectum mucosa in
F344 rats fed with OFO and Ipomoea batatas diets for 32 weeks

(B-actin was used as an internal control)"”?

1. Each value represents mean+SEM (n=3)

2. Analyzed by two-way ANOVA
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BEAEARANEHETIHBEEYELE - BY AR ARG T
MANENE  MENRAHZERTE - U REAFEERR &
B3z M ke B AR & 0.2 mg KOH/g oil SAF » XE 8P FEd 8 24 /iy
e L& %k 1.91 mg KOH/g oil B #78fikeh 17445 - A A RAHALE
WEELZ 3T s BRBRE T AL S BALY  BRADARESY
WEFALA A BE - BB A RENGBGIEE (Fritsh, 1981) > FiEd

EUMBAGDBEEAATH -

B HhHGHBRHEE

HERET  BANGE  EAMRANERE A HRALE
Cholesterol ~ TG i B B £ b3 8 @16 FA R HaRRBE
A2 8 &% ¥ & Cholesterol » TG iR : Cholesterol ~ TG #&#) £ Z R B
THEABEBBRBEAMIIZ  F-—RATHERARRFHFRERRUT RA

BB A3 (Lee and Liu, 1998) -
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RAYENEXRGAEFEEENH - THEXEEED T BRI TN
42 # DNA transcription> M@ EARE TR a8 M Rt
ETHREEAT@EL - CYP A EXm HEBRGYRITEAAL - £
W MM TR TRAEORERAZN - FAEXOEY (RF - 1983
Huang et al., 1988; %] » 1992; % - 1994) - fRAtkimtk > KAMHAHESE
FRAIRBE S WA R A LS RAALEARTE BEAERBAMR -

ENBAEREAGT G BESFK 245 Phase] & Phase I HAK
/& » Phase &% £ & & Cytochrome P450 Bk % 4t/f £ % » RATRALR &
F ARG © & Phase I1 R BRI M — B A - KEKG > FREXTL
ML Y BFRAARNE AL G FRAIB LR - Phase ] R
4552 Phase 11 ¥ o F-45 - B AMEHLA -
EH AR R RGN RESFE 0 4 Phase | F il kAR S KA T
Cytochrome P450 t14-% > BRIK (2002) XA RER LB B FHAREE
B A BT B+ Cytochrome P450 4B AE M - AAR LB R BT
# #n Cytochrome P450 isoform CYP2C & CYP2B z 4 %, (Liu et al., 2000;
Chen et al., 2005) » 3£ Bl £ A £ K 5 + 4 Cytochrome P450 ¢ & L2 & -

4 Phase I1 # & > QR (Quinone Reductase) & vik mutagen

carcinogen & A &4 2 KB mik £ 4t (Benson et al., 1980) - £ A
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B¢ F e R DMH E 4 ¥ m BT QR Z& % #3244 A DMH
EASRBE FRBRALBRALCRAHE N WARLBHIRDEAZ
HE > MLARATBBEELLLZA -

ARBRAERZIEH B2 IHEEEE  HEHHBHTERE
HELR A - RRHX (2002) £ B EaMAeTHARRBNZBHRALS
(TAS) » B A AR BRERET  AHRAMBIED IMHHKER  KARAZ
BEECHSEEELR > LERAZK (2004) AF  HHESHESESR
S (EAFEARTEH 200 ANk ARBERTMERNERERE
rEE -

ATBRERES BB RELE F2 ViaminA ~ EREBRE L
FEhak e BRTEABAESREMAFROARY » KT REAR
NEHELEEE o ViaminA “EE - AAHRHBHRLTAA15% £6
JNBE205C il HE Z ik 0 6 8% ) REAWMERN f H -F -0
A~ B ~ M ¥ 49 @ -tocopherol 4 EEAF LB B (IS%MEHKR) B

(Liu and Huang, 1995) -
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F=f HHHARLANELILYE
ATBE T RS T DMH EHZ FS0-0S0 Rk B LEE2 4 -
M éF DMH £ 42 FDO-OD0 S X &R A A2 e Bw Esbig T
B BATERCIRARLANBIEL - AARARERY
@ REABREAES LR FDO- ODO0 53] % 66.7% ~ 50% » 3 8] 1 &k A5
P it A WHE (Arachidonic acid, AA) Z 2 EA M - LA WHEARAE
# cyclooxygenase-2 (COX-2) R#t# % A PGE, - PGF, /718 % -
MEEY PGE, e R Mo ~ AR IFEF RN EE
Wiz A4 (Chan, 2002; Williams et al., 1999 ) » ER{2 & 4
B%Hi#@iiﬁiﬂ?ﬁ cIMETZAALHEBRE TSRS A S
EawHEE MR D BR (1992) B H 0 AL 24 JEmtksg o £
AA 2 FHLMEHIR 195% AL AN SRREAHEBEE SN
BREZE - AXRETHRYER FDO R COX2 2 E A TR EHH OD0-
ARG » & Fo8ih COX-2 4l BT A H Mb KB LR K
&2 9% % (Fournier and Gordon, 2000) » H 3t 5 % 3¢ COX-2 45 &3¢
BRBGRE—BIEE (%> 2004) - & o L& RBET 0 AR B K 6 K
AKERAZHELD  CERERAALABEHLAZEIERE -

ODC (Ornithine decarboxylase) %4X# Polyamine (PA) & * & &
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o AR Rz ARTARANSE  ERAALEALRHAL
promotion phase * TRBH Tz e YU EFGHARFLH v - 2T R
+ FDO &2z ODC % & .4 B8 67 OD0 4 » B~ R EAF R 32 8MH

ODO a3 a2 8] 5 45 R 7 promotion phase » #: R 7 #3h ¥ 2 COX-2 %
REHM AMREL EGEEZ LR ML FDO A2 & H £ £ X% 0DO
@ mOD0 @z ODC HEAEARERE MR BEL L EANRE

Mgz R EEL COX2 4R ARG X WAZIHHEEK -

P aHBERARLETSRBI LTI ALNREHY

ARBTAERAZAHSERERARERRY (50%5) A28
He4§ A 37.95 mg GAE/g dry weight » $2 2000 4 5 K&} L Z & R4 ©
SAFERRN25g CHEENR REROATBENA  ERER
HROAEZzEHEE A1 HHEGE - Mo HE KA S 6 flavonoids
b o UERE4 quercetin 2 FRAEYE (K 1 2003) c ATXBPAEREZ
st &% 1 quercetin 4§ 4 0.1240.09 mg/ g dry weight - X & XK
18.98 mg GAE 2 % &% » £ ¥ 2% 0.06 mg quercetin -

ARRERGF RAARLEHER QL BT SDRLEAE
%M (0S25 > 0S, OD2.5 > OD ) ' e LA T S MM FE BAF

2R LARKBX 2002) FRARZER RAEREL  SBHRAKA
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BRZRKREMABAR IR MOAFEZEY » M EFRE TR
oo B THSRFELTEEBEENE  BAFBKTRESREEY S BHNK
B MESHBEAREEY ATREERT L LR T quercetin 28 - #
REREESRLBRARGRKER M S BTAHLA MW - BE

Hackett (1986) ¢4 Xi5 » MEAGFBERYHALN R AW > i
B 8BRS E 0 St E LM E A K 25k -glycosidase © B

MR ER MBI RKE -

PE0 LHHSETSRBHMANRARIAEYYE

HERBT BEARSLHEFIHBKR 32 B4 Ao BT
Cholesterol ~ TG iR K BA £ b M1& > 2L H Abumin RESE 8 £ R > BRT&
HHEETUAE AL ARLFBEFARZBHRA -

BECHSEZ XGRS B ERNUEHREA MM EY - AHEE
HL&FARSRBLEYEIHER  AEHNEERE YW 42
#RRE - SERERFERCRLZ SRR RBETRRN AR LAEWHE
T4 A2 EE (Manachetal,1995) AFLAEH LI L > B FBHS
B2H4ERTRENMALLEGEEN BB RBAPZ pHA MFE
vz pHEAREEHHAERBG LR

LEHRESREASLST @ A4 ¥ Cytochrome P450 2 2B £4F
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LS EBHBRZAYE  QREMA EANMEY - ARRE L BT AR
% % By AR 4L CYPIAL - CYP2B1 2 4F (R 2002) M £ & &
polycyclic aromatic hydrocarbon ~ aflatoxin * nitrosamine ¥ 2% 47 7% 16
AW - %A% H > Tannic acid (polyphenol) & &% 46 CYP2E1 2
BEa£5E (Violettaand Wanda, 2003) » 3% KA {54 Cytochrome
P40 24 B TR B B4 K- B b th# 3% 72 5 HBLEH Y Phase
[ & &ty ¥l & 2 Phase I1 8t Fc 80 L5 A » SHimBa @ 5 A M R AR 045
e
2xt SMBAEXRLBANKBENRARCRAZIVE

RAcHSEEE  TUMMARBABIAALS (TAS): it B FE8RE
%R (TBARS) 4% - F KB X (2003) it L HEXEAEED
$EE 0 £R SO S MBS WERT  XUAR #5584 quercetin 48 &
5o AMESB LI EAARAFRAGENAE M C ZrembgE R
AEEALBNRSN (Bt FEHITRL LEEHEEFEAARBORN

f16h
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B+ Quercetin #&# X

Figure 7 Structure of quercetin

Hayek and Aviram (1997) BF% ¥ » X apo E deficient mice % K5 #

B BRSBHEAASHTEF 4 LDL 2 &.15 - Nishiyama and Reeves
(1991) 30383 55T LA A %3P %] squalene & ethyl linoleate #& UV K 45
8 4 T malonaldehyde &5 4 g%, * B X ¥R & Vitamin E & BHT 88 % -

AEHRERET A TPLUHBERRIN AL A& L% P Vitamin E
HRAEA LAOEY BEBREX 2R - BRAR 20%EHKEFEHTES
AARARACES T BRBRRLBEETLYTHRALDYT > 218
BEBNGENRGHABRERZALRS) -

AN HEREY B-carotene A2 EEE  MATH I EL 448
EPAezs ARy AT %2 f-carotene 4% - Bt Y6

FlEE P AafFAH RS P2 VitaminA 4 S HEA -3 S EBEF >
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Vitamin A JRE &£ OSO~ OS25 R &BE LR A rAdmakpRAH T
Vitamin A 2 8- #3548 F) » BT AP MR S Vitamin A 2 A -
P 4HEETIHBHALLEREIVE

BRET BAudSEHRALE T ACFHBERABEZILE
—RAEBRBRLEEAEGT ACFARATY » AEXBMEAFHAOHLEI~I6BLE
ARBRASARENMAR  HEBLER - BLBERFALI2 EE  BE
ACF # B B X BAnBRREABEBZEY - AR RLERET LH#
ETRASEBREBE Y ODCERET2 AR BBt #E T2 5 0H
RAGHE AR EmBEAZ NI -

COX-2 HBEAATA B @BEROMERYT - wHamEZ AT
(Tsujii and Dubois, 1995) £ & F X G B R EHFE % BR A ¥ COX-2
FEEHEARECHERANEETNSE AL E A% (Dubois et al,
1996) > MA A KB P& REEA 0800825 iz COX-2 AR EHAH
F-BCOX-2 4 BRBAFRZIBE Tt K~ 2 REAT - 1B
{R&H E %% (Eberhart and Dubois, 1995) it E ¥ 2 mie ¥ A& 4
FAHE - AFHRTCOX2HRATMRE  BHAMRGHSHLGEHERA
A UHBRET COX-2 94 E - M OD2.5 oz COX-2 2B &/ ODO0 4 -

BradSETETURIREFEIRAM T 245 (o PGE,) » i# M BF1&
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HEBHRBZRMR - AH A4 4 » Apigenin, genistein & kaempferol
(polyphenol) £ 85 # dhdn#] COX-2 #97%&+ £ + XL apigenin 92 3
% % Ba % - Western blot & Nortern blot £ R f85% » apigenin #EH K ib¥p
#l COX-2 #) protein & mRNA gy %%, (3 1998) Bt R E+

Z3BMBTRAMHCOX2RESXBEX A ENBERLEAB BRI ES-

REF BN
ATBRERET 2 0% 2 BB R eREARLSAE B 0E
COX-2 2 4B FIEmEAHRBIELR - MEALE 20%EHEH T
Al 25% W HEER R TUWHE LGB aBYARRE XS F

COX2 zRba2k%A -
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ERNE 55

P Ay
F¥5 (1990) X588 - KEbHRE -

PR (2004) FHEHEBLIAE L HHBEPIORNZAHUTHARRAHARRKAL
KELZHE B EARRRIAEREMALBX -

AHE 2004) RHBRRFPHEREALAHARLAEL SRR NEHLZHR - 54
BEXEMRESREARLMBALRX -

ALk (2004) BEHABBHAIBE AL 4B ARESABAEAA LS -

FREZ - Ho3Y - RBP~EL T (1983) AP AR ZGTAEH LA B SRS
ZERRENAT - TERASH S 5235 8:21-28 -

AL (199) FEMIEEHEEOFREH LA RARBELEAS L ERMR
BEEFE A % Cytochrome P4S0 9 - B S B AR R ELEMEMBE LB -

BREEST (2002) BEHBRFH2ABRTRFHF LI EEBLLACERBES N
ZHB EABERERRELERARNABE LR

ZHE (1998) X5 ABFFINBCRHARSIFAZIES - A EMASLL
FRRAE-EHX

HHIE (1994) HhRAERN P45 AL E RN Cytochrome P450 & %75
ZHE -BRAIGBRERECERRAMAELEX -

HaE (2000) S Bt BMEBEERBZRAKIAR - RILTEAIIEARLER
RA#HEHEmALRI -

FAW (003) &R ERMERE TRFARACS R K CK DNA RiciAH s
BHER - BRI TFAXCASLEFRAHERRARALHX -

Bl (1992) HaBAHLARNEL EEABI B E - BXSRASALLEHRE
P s o
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