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ABSTRACT : CYP1AL is known to be inducible by xenobiotic compouds such as polycyclic aromatic hydrocar-
bons (PAHSs) and 2,3,7,8-tetrachloro-dibenzo-p-dioxin (TCDD). These chemicals have been identified worldwide
and can have a significant impact on the human health and well being of human and wildlife. Given these issues,
the detection and quantification of these chemicals in biological, environmental and food samples is important.
First, we investigated the effect of on CYPLAI promoter activity, 7-ethoxyresorufin-O-deethylase (EROD) activ-
ity and CYP1A1 mRNA expression induced by benzo(k)fluoranthene(B(k)F) in MCF-7 cells. We found that
B(K)F significantly up-regulates the level of CYP1A41 promoter activity, EROD and CYP1A1 mRNA. When cells
were treated with genistein, it was not changed that EROD and CYP1A1 mRNA, compared to that of control.
However, genistein inhibited the B(k)F-induced CYPIA! promoter activity and mRNA level at high concentra-
tion. Furthermore, in this study, effects of HDAC (histone deacetylase) inhibitors on human prostate cancer
cells proliferation were examined. HC-toxin, SAHA and TSA inhibited cell proliferation in PC3 cells. A novel
HDAC inhibitor; IN2001 also suppressed the growth of PC3 cells. And IN2001 and SAHA increased S phase and
G2/M phase at 12 hrs treatment but cells were arrested G0/G1 phase at 48 hrs treatment. The HC-toxin treat-
ment for 24 hrs and 48 hrs increased G0/G1 at low concentration(0.1 pM) but increased G2/M at more than
concentration of 1 pM. TSA increased G2/M phase. These findings height the possibility of developing HDAC
inhibitors as potential anticancer therapeutic agents for the treatment of prostate cancer.
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B, veh 2 f71A10] B QA Ao A7, EElE

AF s Ml 8RS Bkelea (aryl hydrocarbon)
o gt ukgAoll= | AERAl 4284 (estrogen receptor
ERV} 83 935 i A0E el gt of fulst
A FEFQ] MCF-7, ER-75B, T-47D S0l vlekZelslyt
o g whgol Jehix|gt ER &4 ket Al EF<)
MDA-MB-231, Hs578T 52| M|Ex= AhRF} Ampt A3
o = E-78a ek wbslpdeel] sl HkgAlo] gl o=
vieRgEl (Moore et al., 1993, 1994; Wang ef al., 1995).

PAHsE 21, &, B9k BAIAM A A5 1, 3P o
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I2&E, AF3L w7k, del Sl Ve 3 o |
o|t} (Menzie et al., 1992; IARC, 1983). PAHs:= 27}
ol el WAl eyl §&E e Fx2Y EAog
(Menzie et al., 1992). o8] 7} PAHs thA[A|e] B4y
o]4 (mutagenicy} U443 (carcinogenic) A& A
W AAF AR AA 9 izt Agals S
(Hecht et al., 1994). PAHs= TCDD¢} u}z7}A]Z AhRe|
Agsled CYPI o}}e] CYPIAI, CYPIA2, CYPIBI®] W
AL A7), o] TAES PAHs ofulfFel 22 )94
239 dhatel]l F83 A3 gk} (Bigelow er al, 1982),
2 Eol| A i3t flavonoid= polyphenol F=A 2, o] 5.2
AE WellAl 2Folvt 58 Hal phytoalexin® 2 =-8-3)




Ak st Al MCF-7llA Benzo(k)fluoroanthene?} genisteine] CYPIAL 12} W&ol w|xj3= <38 129

7\ 3, AlE 32FRS 2 UV Bazkgo| gl
AL & B 1Eo] gle} (Harbone, 1986). 12| cJof3t A4 &t
&4, ofz|std a#g el Zlex deA g
Flavonoid®} 3Mks} 2h&- A 34 oA 214, of2] 71
f 4 (protein kinase C, tyrosine protein kinase, topoi-
somerase 1) FA el 24 52 anticarcinogen¥} cardio-
protective agentZA19] o] & 754 A Al 9ot
(Noroozi et al., 1998; Prior et al, 1999, Connvey et al.,
1999; Komori et al, 1993; Akiyama et al, 1987, Austin
et al., 1992; Costantinou ef al., 1995). 1&u} flavonoid®]
Aade 7Haiae shElvhe A= A oot A=
bacterial, mammalian experimental systemel] A flavonoid<]
Sl (mutagenicity)® F-05A (genotoxicity)®]
#&d Hdo (Suzuki et al, 1991; Popp et al, 1991;
Jurado et al., 1991). Flavonoid®] °]&l3F 2k A AkA
5 A3l AA] £44E PEse pro-oxidantEA19]
283} topoisomerase F4 A&l 2hE- wfiel AoR F55
3 olet Bt ohel flavonoid® el AT 75 A
A0 IS WA A B4 Y Al o] 2
g 7sAE AAIFET o). Flavonoid Sl L 724
S d2EgA 84E Yehlle Zel slEdl genistein,
daidzein & ®]5sled 2 277} dokstt} (Farmakalidis e
al, 1984, 1985; Martin et al, 1978, Verdeal et al,
1980). =3} flavonoidell 2|8l A}3e] EROD #Ado} 7h4-F
gowm (Siess er al, 1995), TCDD7} AhRell Zgsl= A
S AAA R Adlste] CYPIAl AR AR AT,
gel-shift assay® %3] TCDDo| )3 =% XRE A&
A3l ZleF2 Hol (Austin et al, 1992; Ciolino et al,
1999; Han and Sheen, 1996; Merchant et al, 1992),
flavonoid= ol A EZ A0 ZA|9] A ¥ o2} cyptochrome
P450 HA: Aol RS WA= A oR FEE 1 7)A
< ob &) wHAIA| edslet. wEtA flavonoide] HHeFEt
AelgAel dat o w2 d77) AdsgsefeRat Aol

2 =l PAHs F CYPIAL f=of 73t dhe-5 B
ol B(k)F2} flavonoids’} CYPIAI o) w2 o3&kS A
HR7} $13le] A=A A3F (bioassay) WS o83kt
Ak el AlEQD MCE-7 A Eell phCYPIAI-LucS:
transfection &}e] genistein®] B(k)Fel] 9J3 HEEHE=
CYPIAI 532 Lol u|X & J8-S S =3t
genistein’} B(k)Fell fr=5= CYPIAI EAZA | A=
oJ8kE oot 7] s EROD ¥4 F54E& 339, vl%
o] CYPIAl mRNA level®] W3l ZA3]ic}. ofgd] &
& A&FE CYPiAl A WS freshe 20 &/
of - Al Hotet,

T
MEF
MCF-7 human breast cancer cell#} PC3 human prostate
cancer celk> 3 M| ZF 23] (KCLBpA Heofitol 2
Ao A8 Foxl ALE Hed wigste] AHel A
3.

MIZ sHgf

MCF-7 Al %% Table 2¢] 5% FBS-MEM A& A8
sled 5ol 13] 1:49 vE2 A wjekaigich. PC3 AX
L Table 29} 10% FBS-RPMI 1640 WjA| S ARg3}ed 3
doll 13] 1:59] v &2 Ad wiFsiadct. PC3 A E2}
MCF-7 M ¥ 37°C humidified 5% CO, incubator Wil
A wiekalel A wypsin-EDTA (0.05%)5 AMg-sle] Al v
Fslsiet.

kg M|

DMSO9l| ¢l 9FEE medium®ZE 3|A3sle] M Eol A
2|3} 37°C humidified 5% COQ, incubatorell A} 244 7k
wjoFsleh. 2 oS SalA7l Sulinks AR A
o, olef §wiE AME3 DMSOY FHEFE7} 02%E H
2| E=F 3t

Cytochrome P4501A1-Luc plasmid

Human cytochrome P450141 gene2] 5' flanking %1
1.6 Kb DNAE %3381 Iuciferase plasmid (phCYPIAI-
Lucys AHslgich,

Hinwd 8

< en

é ;

hCYP1A1 5’ flanking region

phCYP1A1-Luc
6422 bp

Poly &

xbal
Scheme 1. Construct of phCYPIAI-Luc
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Transformation

phCYPIAI-Lucs 100ngR % 38t A=) 10 p7}
HA & 5, E coli TGl A 155 YolF F IS5
A 45%- o) wkA|EI T o] 8 42°CellM 907t G|t
FHell dgollM 128 3 F9417 F, SOC ¥iA] 150 pl
£ W] 37°CelA 2-3A7F A" wieksisict. wieked 50~
100 ulE 50 pg/mL ampicilling ¥33}= LB agar 3%
WAl =EBRAL 37°C #l]elA 16A17 F_b wlieFEle
e AIE S A9l

Plasmid preparation

Transformationd}e] AejAl < HE A& 50 ug/mL
ampicilling £331= LB #i&] 500 plell HEsted 37°Ce))
Aok 2417 Eot AR wikstsiet. wiekdE 50 ug/mL
ampicilling E£33H= LB iz 600 mLell 500~1,0004] 3]
AMste] 37°CellA 12~16A17F %18k wieksisiet. 1wkl &
4°ColM X AHES =2 5 Modified alkaline lysis
WHOE plasmidE FEI8lle). 3] A=A § Had
ZF5ol ol 3Asled 260 nm, 280 nmell A FREE
28] okS Aukslgdnt. o] F 260 nm : 280 nmell M2l F
FE H7t 1.8 ojArel DNAZ A AM&3lon, 0.8%
agarose gelol|A] A7|dF2 2 plasmid®] Abd] 2 =27E
gl

Transfection

MCF-7 Al Z+& 24 well platel] seedingdlil 60% A%
& wi7bx] wjeksiedet. Ti™-50 1.2 plek phCYPIAI-Luc
0.4 ug= serum, antibiotics free medium (MEM without
phenol red) 200 plefl 32 2 A& 5 1557 bl
HNE7} 23" 7 weltd PBSZ 2 MH3IIL of7)el] uh
A7 zZ+ well®r 200pld 7HTh 37°C
humidified 5% CO, incubatorel A 1A}7}F wjeFgt ¥ 2X
serum, antibiotics medium (MEM without phenol red)
200 uks- o 5t

5 = [
E3a 2

Luciferase B4 5%

transfection?] 7131 24417} oFE-A X]8E
% luciferase A& EA5I9IcE AlEE PBSE 23] A
g =), reporter lysis buffer 50 piE 7F8kx 158 goF Ab
2o incubationdle] lysisAl AT L F welld] &
150 wiZ- 7}et vPg S F cell lysateol] luciferase
assay reagent (luciferiny® 7}8led, Berthold luminometer
. relative luminescence® A3 3= izl A
ol A Polzl whaA oF& v]Fo 2 RLU (relative

Gene constructE

luminescence unit/pg protein)® $HAbste], ol gl
fold induction®® v}e}jglel. Reporter lysis buffer
(Promega)y= SXE 9 £/FFE IXE sl ARSI
o Juciferase assay reagent™ luciferase assay buffer
(10 mL)Z luciferase assay substrateel]l de] reconstitution
A7) microtubeel] ¥3}e] —20°Cel|lA B 7S AR
oA el ¥ AREERAH.

EHE M

Bovine serum albumin (2 mg/mL)S standard®. 3}ed
micro BCA protein assay reagent kitE AF8-3}ed cell
lysate®] supematant protein %S ELISA reader® ZA3}
At microtest I flexible assay 96 well plateell cell
lysate 20 ptE W3 G FH4E 718l F8Fo] 50l
7} EA &gl ohS micro BCA reagent A (sodium
carbonate, sodium bicarbonate, tetrateZ 0.2N sodium
hydroxideel] E£&3F 7), micro BCA reagent B (BCA
detection reagent), micro BCA reagent C (4% cupric
sulfate pentahydrate}S 50:48:29] B]-§2 4] &3l g
Zb wellell 50 ud 7HE ¥ 60°CellA 14)7F HhgAl 7|3 1
Foll 570 nmeliM ELISA reader® F3 =% A5t

EROD (Ethoxyresorufin-O-deethylase) 4 &X

EROD #A2 Kemnedy 2 WM (Kennedy e al.,
1994y whe} A E7} wiekEl 48 well platedl| A fluorescent
productq! resorufin} total proteinS- flurorescence plate
readers ©|83l FAlo| SA AT, dAF] HE7L wiok
48 well plateo] sodium phosphate buffer (80 mM) 82 pl
£ ksl 2 F 7-ethoxyresorufin (MeOHell ¢l 1
mM -£8-& ARE-E]A sodium phosphate buffer=. 104) 3
A8k By 112 ke 718 F 37°CelA 1087 s 5
B-NADPH (sodium phosphate bufferol] ¢l 1.489 mMed)
188 i 7kl Whe-& 7N F 37°C, 1587t W5 A
7131, 2 ¥ flyorescamine (300 pg/mL in acetonitrile)
48 uiE 7l b2 EHAZY 155 § excitation 530
nmZ emission 590 nmZ fluorescence® &3t ¥ standard
curveS- o183 resorufin %% A% 3t o] 9 standard
2 10uM resorufing AHEERATE -2 platedl| A excitation
360 nm= emission 460 nm= fluorescence® A3 F
standard curveE- o8-l & whllAlokS A= 31vt. of o
standard®. BSAS AHE-slgic}

mRNA &H
22]8} total RNA 0.5 pgol] sl okl 0.1% DEPC



At 38t | MCF-7l1A Benzo(k)fluoroanthene®} genisteine] CYPIAT F51A} ol )= o33} 131

£ 718 105wt A & o2, of7]ell random primer
0.1 pg& ¥32 70°ColA 1087 HRAI7| 2 dfollM F
AN A 7]l 1mM dNTPs 1ul, 100mM DTT 2,
5X first strand buffer (250 mM Tris-HCl pH 8.3, 375
mM KCl, 15mM MgCL) 4ulgt M-MLV (Moloney
Murine Leukemia Virus) reverse transcriptase 200 units,
RNasin 20 unitsZ 92 F 23°ColA 1087F WA ¥,
37°CAlA IAZE HEEAIZL -, 95°Cel|A) 1087 7Rt ¥
g5 wtol wk-g-& FHAZT RT product 1 plo]
forward/reverse primerS- 2172} 10 pmol¥ ¥l 10X reaction
buffer 1pl, 25mM MgCl, | pul, 25mM dNTPs 0.5 pl,
Taq polymerase 0.5 unitss 7}k Fgko] 107t HA
g ¥ Table 49] £HSZ minicyclerel]l A HH-g-A] o},
PCR product®= ethidium bromide® <343t 2% agarose
gel AellA #7193 3sled I8 H, image analyzers Ak
B3l AdAQl kg Al

2

Benzo(K)fluoranthenolO| CYP1A1 |{E XM O|X&
At

MCF-7 M| Zol| phCYPIAIS Lucs transfection3t ¥,
0.01 NMEE] 10 uM7A%5-%2] Benzo(k)fluoranthene (B(K)F)

£ 287 MABH] WHEE luciferase 242 F43150H.
I A3 8ol v &M eE FIEA, 1uM B(kF
AAA] luciferase EA-2 A2l vl 7m0 Frksioo
(Fig. 1).

Benzo(k)fluoranthenole] EROD §4dol| n]X]:= oJ &}

MCE-7 Aol 1nM¥E 10puM7HA] oheksl FxE9
B(K)FZ 24x]7F A A]ste] EROD A4S 24319dc}. 2 4
7 EROD A2 0.25 uMollA 371817] Alaksled 1 uM
BRF7H] 3% 9&Adoz 27591, | uM BK)F A
Al 77 pmol/mg/min®] EROD #HA-S Jehlgde}. 10 uM
B(KF XA L gAlo] Zhaslgied oleidt 74 Bahe=
e o AXE AT EAe] velyr] wig HeE
FZHd} (Fig. 2).

Genistein®] luciferase EAJof| vjXx oJ&

Genisteino] CYPIAl 312} 2ol n]x|= o3kS do}
571 Q8 959 AgEE Pt MCF-7 A Ze
phCYPIAIS-LucE transfection 3k Genisteing 244] 7F
E<F ookl 52 9= 23] F CALUX activity® 24
8193t} Genistein2- F-Foll X2 £2)35]3= phytoestrogen
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Fig. 1. The dose response of B(k)F on the luciferase activity
in MCF-7 cells. MCF-7 cells were transfected with
phCYPIAI-Luc plasmid. After transfection, cells were treated
with 0.1% DMSO or indicated concentrations of B(k)F for
24 hrs. Luciferase activity was determined as described in
Methods. Data represent the mean £ S.D. (n = 3) (C : Control).
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Fig. 2. The dose response of B(k)F on the EROD activ-
ity in MCF-7 cells. MCF-7 cells were treated with 0.1%
DMSO or indicated concentrations of B(k)F for 24 hrs. EROD

activity was determined as described in Methods. Data rep-
resent the mean = S.D. (n=3) (C:Control).

EROD activity (pmol/mg/min)

o7 99} ke wp o clekst % (10 nM-100 uM)E-
24A17F HA) F BHEE uciferase TS A s} 1
A} | uM BOFS 55 HXA] CYPIA] 347} Lale
i 27l vlal 1364 5718k T}. Genisteing A3 % Fol A
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Fig. 3. The effect of genistein (Gen) on the luciferase
activity in MCF-7 cells. MCF-7 cells were transfected with
phCYPIAI-Luc plasmid. After transfection, cells were treated
with indicated concentrations of genistein or 0.1% DMSO or
1 pM B(k)F for 24 hrs. Luciferase activity was determined
as described in Methods. Data represent the mean * S.D.
(n=23).
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Fig. 4. The effect of genistein (Gen) on the EROD activ-
ity in MCF-7 cells. MCF-7 cells were treated with indi-
cated concentrations of genistein or 0.1% DMSO or |upM
B(k)F for 24 hrs. EROD activity was determined as described
in Methods. The data represent mean + S.D. (n=4).

D= X X31lg o, CYP/A] FAR WL 2y} v
3t} 2 2pol= 91901} ARRY] oRF 7|AE ARgale] B
g o7t Z7HA13 (Fig. 3).

Cti BkF Gen Daid Chr Nar  Mor

CYP1A1 —*

GAPDH —»

Fig. 5. The effects of flavonoids on the CYP1A1 mRNA
expression in MCF-7 cells. MCF-7 cells were treated with
0.1% DMSO or 1uM B(k)F or 1puM of genistein (Gen),
daidzein (Daid), chrysin (Chr), naringenin (Nar) and morin
(Mor) for 24 hrs. CYPIAl mRNA was determined by RT-
PCR.

Genistein0] EROD &0l 0|Xl= A&k

Genisteing THFst 5% (10 nM-100 pM)E 2441 7F 23]
¥ EROD 4 #H3E ZAsigich. 1 43} EROD ¥4
2 | uM Bk)Fell &JsirE= 104.6 pmol/mg/min®] EROD
2HA-S epligl ot genistein X Aol M Wl 27T} vl
3] zlol7}t Gt (Fig. 4).

Flavonoids7} CYPTAT mRNAGI Ojxl= &

MCF-7 A Zell 1uM BkF}F 1 uM9] genistein, daidzein,
chrysin, naringenin, moris Z7b 24A17F A =g F, W
E+ CYPIA] mRNA %3-& RT-PCR (Reverse Trans-
cription-Polymerase Chain Reaction)® ZAskict. 1 3
# BK)FS CYPIAl mRNA &3-S oz} v wsled
AA Z7HA)7)= ubE genistein, daidzein, chrysin, naringe-
nin, morin XX\ 3= dZw wlwsled zlol7t golet
(Fig. 5).

Genistein2} Benzo(Kfiuoranthenol E&IAIR7 CYP1A1
FEX} Walof| 0|l A

ubgh oAl 3}Et E-del PAHs FollA 71 ZAEEHA
CYPIAl A7 8-S f53k= B} ©}efgt flavonoids
5} A=)l 2)8 CALUX activitys 37438151}, Flavonoids
7b CYPIAI §3AF W&ol m|A] oJekE oholRr] 94
-go] A¥e sPstelnt. MCF-7 Mol phCYPIALS-Luc
£ transfectiondle] genisteing THFE FEE 447} A
2 F 1 uM BKFE 2447F 2 =|sle] U3 E= luciferase
& A,

MCF-7 A Eel] $19] WO 2 genisteing o}oF3t B%
(10 nM-100 uM)E. AA- R F, Bk)F& *}X|3ked Hais
luciferase B43& &Aslsich. 1 23 | uM BR)FS &
2218 739, Rl vE 101489 luciferase BA
Z vebhdeh. Genisteing BFeh #H4 AAg A4
BkF &5 A2 f= 435 |uciferase S 100%2
HE 9, genistein> 0.01puM, 0.1uM, [uM, 10puM,

e e

7

d

-
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Fig. 6. The effect of genistein (Gen) on the B(k)F-induced
luciferase activity in MCF-7 cells, MCF-7 cells were trans-
fected with phCYPIAI-Luc plasmid. After transfection, celis
were pretreated with indicated concentrations of genistein for
4 hrs, followed by the addition of 0.1% DMSO or 1uM
B(k)F for 24 hrs. Luciferase activity was determined as
described in Methods. Data represent the mean = S.D.
(n=3).

100puMe} s =ellA ZH7h 74.12%, 67.48%, 81.72%,
80.16%, 29.43% F4< eI (Fig. 6). o Zel
oJ&l, MCF-7 M Eo|A genisteine] B(k)Foll 2]
CYPIAI 7374 & A7 S o 4 9lsdeh.

Genistein2} Benzo(k)fiuoranthenol £§F AlE7} EROD
M0 ojil= ¥E

MCF-7 M ¥e) Tlekal 2% (10 nM-100 pM)2] genistein
S A AXA F 1 uM BRFS 24417F w8325}
EROD A4 ¥3kE FAsiqct. 1 A5} BFL 70.6
pmol/mg/min®] EROD &4 #7152 R4l Genisteine
0.01uM, 0.1 pM =2 HAX]3l90E o, BkFel <3|
%7kd EROD #4E& 77 710 pmol/mg/min, 822
pmol/mg/minZ. ¢7F F7HAIZ . 1 uM, 10 pM, 100 uM
TEAAME BRF 28 $7F EROD 4L 27 61.9
pmol/mg/min, 57.1 pmol/mg/min, 28.1 pmol/mg/min® %t
A (Fig. 7).

Genistein?} Benzo(fluoranthenol £&t A|&7t CYP1A1
mMRNAO| DjX|= Q&

MCF-7 M Zel t}ekgt ‘#% (10 nM-100 uM)2] genistein
& 7 A AHEA BRFE 24417 AR F iy
+= CYPIAI mRNA ¥3g RT-PCRE ZAsl¢dvt. 7 4
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Fig. 7. The effect of genistein (Gen) on the B(k)F-induced
EROD activity in MCF-7 cells. MCF-7 cells were pre-
treated with indicated concentrations of genistein for 4 hrs,
followed by the addition of 0.1% DMSO or 1 pM B(k)F
for 24 hrs. EROD activity was determined as described in
Methods. The data represent mean + S.D. (n = 4).
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Fig. 8. The effect of genistein (Gen) on the B(k)F-induced
CYP1Al mRNA expression in MCF-7 cells. MCF-7 cells
were pretreated with indicated concentrations of genistein
for 4 hrs, followed by the addition of 0.1% DMSO or 1
uM B(k)F for 24 hrs. CYP1Al mRNA was determined by
RT-PCR.

1A1 mRNA level (Fold induction)

7 1 uM BERFE 5 A=A CYPIAI mRNA 232
2ol vl 4200 F7F819E. Genisteing 0.01 uM, 0.1
uM, 1puM, 10uM, 100pM 52 HA x5l L o,
CYPIAl mRNA 282 742k 340, 3400, 3.7, 3.8,
23002 B(WF @5 XA|A R} k43 (Fig. 8).
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PAHs= 33 Sl de] EA18ls lsllEd oo} (Agency
for Toxic Substances and Disease Registry, 1999).
CYPIAIZ PAHs¢®} heterocyclic amines 52 2jelA &4
o o3 wale] ZF7}ght} (Chou et al., 1986; Gonzalez,
1989; Denison ef al., 1995). PAHs%® B(k)F= HepG2 Al
X9} HAIIE N ZA CYPIAL = 58& A9 S o)
7}8t EROD #AS X9 (Vakharia ef al, 2001;
Bosveld ef al., 2002), rat hepatocyteoll = 7}& EROD
g48 Jeleds (Till er al, 1999). ¢]= PAHs%
B(k)F7} CYPIAIe) 733t vhg-S- Hol= & =9 Ao}
T ASERE S B 5 oY B =R AR AE F
AhRo| o] ZAjal= kst AlZel MCF-7 AES A
sled A1FE slgdth. B(k)FE= MCF-7 A XollA CYPiAl
promoter 4], EROD 24, CYPIAl mRNAS] Wd-&
7 H e

B(k)F= TCDD 59} Hto]£414 &3t wizl7bx| 2 AhR
S A2 CYPIAl FAA HEE frEslhe o w3
v}, Ligand?} Z3HF AhRE hsp 90 S3HA|2HE] F-2]5]
o] Amte} AR olF FIAE s, I R o]F
g}, o] A7} CYPIAI2) upstreamel] £4)31= DREZ
oA, Agsled Azl AALE A SIAF1A "ot (Whitlock
et al, 1996). H ERF} AhR A& A AA Alole] A
3 WAl (cross-talk)l] #3 w2 Aol =T g,
TCDDV} ol 22EZ Al ]3] s ofe] W55 AlX
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2 g8l dsirf= At A Ase] Bl gld
MCF-7, Hepa lclc7, ECC-1M¥Eo|A o] ~E=ZAle] TCDD
of 98 S=% Cyridl 42 W& 9 EROD &4 &
Ag A ZIval EEldeh (Rice er al., 1999; Kharat
et al., 1996, Jeoung and Lee, 1998). o[l £ AlgAlo|
A} MCF-7¢ll phCYPIAI-Luc constructE- transfection’] 7]
ths 17B-estradiots W] £ A AERA AL A ¥
EEo] CYPIAI AAL W8l vlX|= ks ATRYS
a . 17B-estradiol & 7 AR 28|32 =2 flavonoid
7} TCDDe) 23l == CYPIAl 732 H&EL 33t
B Ro2 ey,
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strogen® 2 FHT o] 52} tioFal AJe] FAol w3l Aol
FolA I gt FRe] An7) B oo} Aol et

olu} MMtz 7H2 hormone-dependent cancer®] &

o] Yrh= xAl AL wIRSNA] flavonoid®] ek 26,
ksl A8 g 54 34 A 28l st A 7
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A= dott
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