MAECHEAITIX, EERER TIEARWE D
D, RET D & FFEEPITRESE, & 512588
FE Y A7 O EEERERICER
THAREMEZMD TS (1) , HBifgE=

2B AVEEE O EIX, resveratrol 735,

ZOERIH L TER LR THRELE 2D S
HZEEEERLIELOTHDL EEZ DI
72

UEDE > ERDOS & REREIT,
resveratrol DFNREZ I LITHRIET 5 72
¥, resveratrol OEHIMEXRE & OEHE
BEIC LD TCDD wE~DOREZ | FFCH
FMEREIT B L OB X b L AFEAZ
Huly & LTRRES LT,

B. FHik - iR

Resveratrol EHIEEESIZ LD TCDD i#
PE~DEEDIRET

4 @i C57BL/6] R~ 2% 1 B 8
e LT 1 BfRE L, £0%
resveratrol Z#EHA&EE L, ZD 90 7%
iZ TCDD & HEEI&E A &S L,
Resveratrol, W ONMZ TCDD D% 5 &I,
BEAERT L [l —&fhicd 5720, FNLEFN
20 mg/kg., WNT 100 pg/kg & L7, F
72, 2> ha—/LEEL LT, resveratrol
Wz % LT X 0.2% Tween80/0.5%
Methylcellulose ¥&{&% . TCDD {Zx%fL T
X cornoil ZZENENEE LT, &5F
HXV . F&E®D resveratrol % 1 H 18],
28 HEEFEOHZEE L, &8 5 LIZDW
TIE, BEES 30 BICELLEZDOL,
2R DR 21T o T, W L7 ATz oW
TiX, 1.15% KC1 &R T 10% &E T HR—

FNEARLL, FO—#% 9,000xg T 20
ofEEL LT EEE SR LE, 72, K
IZOWTIE, 2,500 rop.m. T 10 SyfEhE
DL, ZOEEZSBR LT, WERoH s
Tb AT AET -80°C IZREF LT,
—J. BV O 3 Lz oL, FFigE i
M L7eDb, FEMIRBIE O T2 DRFEI R O
TERLZ V=,

Fig. 2 12, EBEORAMEEZENEZ T,
K 27 BB OKRENX, ZOHIZ TCDD #
BREO~<T AN 1 AT L &HR LT
W5, MRETORER, TCDD &5 APf
REZBWTC, &5 16 A BLIBIZIIARE
PN DN B X N DM B o T, KU,
b 28 HEICHKIT2EBREELHAIE L
ToRER, TCDD 12 &k » THER S A RFIEKR,
MR D ZEHEIZ % LT resveratrol DOPFA
WX 2BEBREIRDODN RN o T2
(Table 1) , I B2, FEEOHF 9,000xg L
B T B T 3
O-deethylase (EROD) V& MEZ JIE L 725
2. TCDD #&5-#£C EROD {EMEOBEE 2 b
ANBERIND L3z, SFABETIE TCDD
BERC AR EE R THEA P EE SN
7= (Fig. 3) . LAEDOFERIT, EEEDRE
REIFZERUTH- T2, & 3 TEONTFI
L ORI R L, oil red YAIZTHE
WA D57 A AR LTS8, control BfL
resveratrol ¥WERETIX, HE (BEFD
REEHD) XA LBEINRN ST
(Fig. 4) , ZHUZxfL., TCDD #ERET
X, FBREERRREE->TEY . WEO
EfE. TROBEIFAREL TS H O
EHERI ST, —. PRRBEICB W T,
o ha— )VEERS resveratrol WEHREIZ
HARTHBEOEBENE I > TWVDEHDD,

ethoxyresorufin
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TCDD GBI AR ZDOENEEH L TV 5
ZEBRBELMNE o, L, FFRY S
Ve REE, WL A L 20
BTHDH FANNLEY — VBRI EYE
(TBARS) fE # Il & L 7= & = A |
resveratrol DHFFIC L D EERI R IR
ootz (Fig.b BLON6) , Lk

DFERMN G| resveratrol DOEHIMHEHIL.

TCDD FFEFEVERGIIAT Z BB 2 = & 3R
ST TR ENMZR R MR I R ]
TITFHAPE LW E B2 bz, I, JE
WifT OB TEE OB EZ T < Z L
TWLPEPRNT D2, WiEFD
Alanin amino transferase (ALT) &K OY
Aspartate amino transferase (AST) V&4
ZHEIE LD, WTHOEEL L,
resveratrol |2 X 2BBEZIRITEL I
minotz (Fig. 7) .

Resveratrol H[E[#E 512K 5 TCDD i

~DEBDIRGT

RIZ. resveratrol &EIZ XL BB TCORY
REXLVFEMIZBES T 5729,
resveratrol HEIREERLZEHEL, 2D
HNZEE 822 L7, 5 i C57BL/6] F
HEME~ 7 X 28Ik, TCDD % 100 pg/ke
HE&ZEROD®RS L, €0 5 BRI
resveratrol % 20 mg/kg MO E L7,
oy hbo—)b& LT, TCDD {Zxt LTl
corn oil % . resveratrol [ZXF L TIix
0. 5% Methylcellulose/0. 2% Tween80 AWK

TENENHE LT, resveratrol ¥ 5%,

FOMPEBENMIIEREREL D ZLNH
HEENTWAEE 30 5% (2) . HLL

L LR SIFVERT S L TREINLE
G 3 BefEliE (2) 1T, B, WONTHERR O
AT o7, L7 gk X Ok
3. R GER & RROLBEZ T,
HHT5E T -80 °C IZREL,

Fig. 8 BX U Table 2 {21, &&KE&EE 30
SR ER ML K DR 247 - 788 (LLF,
0.5 hr ALHEEELT2) | BLO, &&E&
5 3 KHBICHEDE ORESEMHHEIT - 72
B (BLT. 3 hr LEEEET5) ITBIT5
EEHMEEE LB L OESEEEZ RLT
W5, Fig. 8 lZTREND L HiT, MR
PREE L b | FEEOR A BOFRER LI K E
REIIR OGN T, F2, TNETD
e & FIER, TCDD HH-EEIZEHBWTHER
B LU OZEHEHBE 72 (Table 2)
FFRUZU&Y REELE TBARS {HEZRIE
LR IRV Z7UED REEIZHONT
. REIFREEROGE & FEk, R
SLEREEIZ BT TCDD %58 & AL &
DOFICERXR bR -7 (Fig.9) , —
75, TBARS fEIZ-DWTiE, 3 hr AAFEEEZ
BT, BEHEET TCDD ALIREEIZ B ~NE
RIRTRBE SN (Fig 10) , BboORE
\Z. resveratrol DM HFEEITEREHZK
0.5 FFI TRk L2V, 3 BEEZICIIZ
E 0 ITRAZ ERBEINTND (2) .
it > T, resveratrol OELEIR L R |Z
XTI ABEERIT, MTBEY— BN
BIEL TSRS, Lrb—BETH
BEREMEIRIZ S N7z, £72, MEFHRS
FEICBWTERERBLAA R L ADIRT
MRALNRDoTZZ &b,
(2 &% TCDD FHFFMEREMIITF OB, BR1{L
A N L ADOBEEIZERNEE X BT,

resveratrol
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C. BE

AW TIE, FEFRE DO RR & A,
TCDD FHEIZHR T % resveratrol DR
R FRICEERMERNIT & b X b v
ADFEICER LIRE LTc, TORR,
resveratrol O HIF G725 TCDD (Z X
L EEEINENH 2 BT 2 HEICH D &
L2, TCDD 1T & 2 AT~ D e EE %
BT 5 Z WA LMNE o (Fig. 2
B4, LrL, RV ZURY NS
BB LOBMLA A b L RITOW T, B
BROREBERTDH LI TERPS T
(Fig. 5 BLT 6) . AEEHA LA b
V7Y REERNEx Y MI, ZORIE
FHEE L7Vt —1egE&2 R IET
HHDTHD, 20D, Z)kEr—/L L
0K S NI G EAE T 5
DO TIEZARVY, Resveratrol OFRIC LA
Frlig o s & EO B IOV TR, &
BRAREEIZ L DB BV ETHD L E
bbb, LrL, il db,
resveratrol (&, BB{LEYX b L X DK T LL
Sk DORERE 2 L C TCDD FRMERRI %
B L WD RTBEMERE 2 b, Fio,
resveratrol (&, TCDD & X ANFEZEICK
L CERBIR Z RS 2oz (Fig. 7) .
ZIVETIZ, TCDD 12 L A FEE & Cyplal
H L <X Cypla2 {&EMEE ORIT/T B D
BEERH D T o2MERRINTND
(3,4) o Fiz, FEFEER I OFEEEDOK
225, resveratrol OEIFE F 1.
TCDD 12 X % EROD {EMED E&H 2 10% Al
BIETESEDLZEPHLNERSTEY

(Fig. 3) . resveratrol %%, EROD I&P4E
FEEZNICETIES 0 o#®E (5,6)
EH—HEHLTWA, 2D, resveratrol
OFFA A TCDD 2 & 2 ITEE 281 5
WD FEEMED I TR S LD AR
FHCBWCEIERT A Z L IxTE e od,
ZOREIEARATH 525, EROD {EEDE
TEIFEZSOBERZ 5 & & IR
+oThHoT=Z &, b L IL resveratrol
DN B OV JSHFE S RN T O AR 38
BN NNz Z L EOBERMNE
Z BHILDH, I, resveratrol DFZEED H
WEBNZ 579, resveratrol H[El#
B EE 2T 77, FOFRE . resveratrol
(3 TCDD FHFEMEDERILAIA b LR 2 &2
CEET 2 b DD, TOZR L MR &
ONCARBIMEITR D b o7z (Fig.
10) o Z OFERIE.
TCDD &% %€ 1t A5 MG AT o> 88 380 2 SR 2%
resveratrol B & OFIILIIA N L AE
AICERT 26O TIERNWI & 2R T b
DTHY, RHMEZEESEZEBROR L —HT
5b0ThHD, £, ZORENPDL,
resveratrol (245 TCDD FHFEMENENIIT D
BB, resveratrol BEHOMEIZ X
HHDTIEHRLS, TV EREZEND -
WHIRBERICE DD TH D REMENE
Aoy (i
ARETCiE A~ DE#E OE/ 2 RV
. resveratrol {ZJ& 5 TCDD FiEITxd
DHEE BRI RITA bR hoTz, L
L. AEAV- TCD (IieE A& TH
ST, BEOHFPBSFHEHR LT LES
ToRTREME & B DR, 5%, HIESRE ~D
BN EH A D ETOERHED TCD IREEIC

resveratrol 2 X5
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%9 % resveratrol DZHEDWEHELRD
ThHhHEZEZDLIND, & HIT, resveratrol
W2 & D NI RUSE OfERA . & L <1,
resveratrol DO EEREOEE 2 LY 5%
bELRDMENLETHDEEELXLND,
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Table 1. Effects of resveratrol on tissue weights of C57BL/6J mice treated
with TCDD.

Liver Spleen Thymis
(% of body weight)
Control (5) 5.18+0.13 0.268+0.012 0.176+0.010
Resveratrol (5) 5.14+0.10 0.239+0.007 0.153+0.008
TCDD (4) 8.59+0.15% 0.192+0.050 0.031+0.009%*, *
TCDD+resveratrol (5)  8.58+0.50* 0.239+0.036 0.042+0.008*

The values represent the mean + S.E. of 3-5 mice. The numbers of sample
show in parenthesis. *, Significantly different from the control (p<0.05). a,
n=3.

Table 2. Effects of resveratrol on tissue weights of C57BL/6J mice treated
with TCDD.

Liver Spleen Thymis
(% of body weight)

(A) 0.5 hr treatment group
Control 5.25+0.05 0.257+0.005 0.223+0.021
Resveratrol 5.58+0.11 0.291+0.012 0.244+0.021
TCDD 7.47+£0.17* 0.280+0.020 0.092+0.012*
TCDD+resveratrol 7.80+£0.13* 0.285+0.007 0.096+0.006*
(B) 3 hr treatment group
Control 5.29+0.20 0.276+0.013 0.260+0.017
Resveratrol 5.81+0.12 0.333+0.025 0.205+0.027
TCDD 6.92+0.12%* 0.257+0.005 0.098+0.003*
TCDD-tresveratrol 7.21+£0.07* 0.256+0.009 0.102+0.009*

The values represent the mean = S.E. of 4 mice. *, Significantly different from the
control (p<0.05).
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trans-resveratrol 2,3,7,8-Tetrachlorodibenzo-p-dioxin
(Resveratrol) (TCDD)

Fig. 1. Structures of resveratrol and TCDD
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Days after treatment

Fig. 2. Effects of resveratrol on body weight gain of C57BL/6J mice
treated with TCDD. The values represent the mean = S.E. of 7-8 mice.
The arrow represents the day when mouse died in the TCDD-treated group.
The initial body weights (mean = S.E.) of mice in control, resveratrol-
treated, TCDD-treated and TCDD-resveratrol-treated mice were 18.9 + 0.29,
19.4 == 0.20,20.2 £ 0.39 and 21.0 == 0.33 g, respectively.
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Fig. 3. Effects of resveratrol on hepatic EROD activity of C57BL/6J
mice treated with TCDD. The values represent the mean == S.E. The
numbers of sample show in parenthesis. Significantly different from
control: *, p<0.05.

Fig. 4. Histological analysis of hepatic lipid from mice treated with resveratrol

and TCDD.
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Fig. 5. Effects of resveratrol on hepatic triglyceride content of
CS57BL/6J mice treated with TCDD. The values represent the mean =
S.E. The numbers of sample show in parenthesis. Significantly different
from control: *, p<0.05.
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Fig. 6. Effects of resveratrol on hepatic TBARS content of
C57BL/6J mice treated with TCDD. The values represent the mean =
S.E. The numbers of sample show in parenthesis. Significantly different
from control: *, p<0.05.
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Fig. 7. Effects of resveratrol on serum ALT and AST activities of
C57BL/6J mice treated with TCDD. The values represent the mean
+ S.E. The numbers of sample show in parenthesis. Significantly
different from control: *, p<0.05.

—122—



Body weight gain (g)

(A)
2 .
1 4
0 { T
—g— Control
-1 4 —o—Resveratrol
—e—TCDD
—o—TCDD+Resveratrol
'2 T T 13 v T
0 1 2 3 4 5
31 (B)
2
1 -
L
A
—g— Control
2 ——Resveratrol
—e—TCDD
—o— TCDD+Resveratrol
"3 ) T T v 13
0 1 2 3 4 5

Days after treatment

Fig. 8. Body weight gain of C57BL/6J mice treated with TCDD. The
values represent the mean == S.E. of 4 mice. (A) 0.5 hr treatment group.
The initial body weights (mean = S.E.) of mice in control, resveratrol-
treated, TCDD-treated and TCDD-+resveratrol-treated mice were 19.6 =
0.32,20.1 = 0.51, 20.3 = 0.36 and 20.4 &= 0.37 g, respectively. (B) 3 hr
treatment group. The initial body weights (mean &= S.E.) of mice in control,
resveratrol-treated, TCDD-treated and TCDD+resveratrol-treated mice were
19.8 = 0.37,19.6 = 0.31, 19.1 = 0.36 and 19.7 £ 0.32 g, respectively.
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Fig. 9. Relative hepatic triglyceride contents of C57BL/6J mice after
exposure to resveratrol and TCDD. The values represent the mean =
S.E. of 4 mice. The control values of 0.5 and 3 hr treatment are 6.67 =
1.04 and 3.62 = 0.52 mg/g liver, respectively. Singnificantly different
from the control; *, p<0.05.
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Fig. 10. Relative hepatic TBARS contents of C57BL/6J mice after
exposure to resveratrol and TCDD. The values represent the mean == S.E.
of 4 mice. The control values of 0.5 and 3 hr treatment are 1132 == 150 and
875 £ 115 nmol/g liver, respectively. Singnificantly different from the
control; *, p<0.05. Singnificantly different from the TCDD group; 1, p<0.05.
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SRR

Proteasome FHERINFEEFBRRILKBL S EZ—2 N LIz I F BRI RIFTTEE

SHEBFZEE A 32 TUNKRZEREREIE IR
W AE A thk UNKRFEREBEIEET TER

BT RAEREELS Y
53 S B 5y B

iz
Bh#i%

AHE EE SUNRZERZEREETERE S FEERFERSE BT

WM EE

BIFFEE|ICBT D A E TORFFED G, HSP70 FHEARE L proteasome [HERER b
> N-acetyl-leucyl-leucyl-norleucinal (ALLN) {Z X ¥, AhR {KIERG2 & /87 B3
BOAIM&EI SN A Z ERALMNE 2o TV D, AR 12 X ABEEFRBIEM I, &
AL XV HAOBERRICBN TR OEERBERO—DTHD, ZDKDH, Z0
FIEEERS 2B SN2 2 2 &1, ZOFEMERBEEBOMRICH - 2mAE2 525
I, FATFR U PEREOIRRE, b LT TFHIEORREICHIT CEELM
LoD eBZONDLUEDE S REZOS & AR TIEALLN IZ L5 AR
BN LTy 7T IREICK T 5 EBOHMERLNICT A0kt a1To7-, b
FELT MR TH D T47D HMIIEIZ AhR DU 52 R CTH D 3-methylcholanthrene
(3MC) B L T" ALLN #4LEE L, ARR OMEANEIE - RRELE, WO
CYPIA/IB ZiEHI & LCIRBIEMELREZ MRS LTz, £ OfEER, ALLN (X ARR O
REBIZEEE2 D2 E7< 3MC I2£% AR OERNEBELHET D Z L
LN ERoT-, —75, ALLN 1%, CYPIAl BL TN 1Bl @ mRNA DOXHEEIC
HELRNIH 06T, EOIEMIEEE TH S ethoxyresorufin O-deethylase %
PED AWR {KIFHRBEMZIEIT 5 2 L b bMNE o, Flo, 20X 9 RH
G0, proteasome PAEA|TH D lactacystin & ALF L7234 TIIBE SN2,

HSP70 D v~ U HEEERZEA| gentamicin TIHEER I N oT-, U LDOFEE
b, ALLN (ZX% AhR D3 7T WAREEICKTT 5228, proteasome FHZE/EH
(R L T2 ATEEENRE S 7z,

A, TFFEDOBEH
2,3,7,8Tetrachlorodibenzo—p—dio

xin (TCDD) IZRFE I N B X A 4 *F
VUV, ZRICESAEEE L O

EnHmbLENLTWAS (1), La»L., Z
O DEMEOFBFEEEIIRTLICTAH
EGHL L. FOMA LS I
REFIZXT H1E5%K - THIEORE
NEENTWDE, ZTIE TOHFZEN
b, XA EHOEBEEREBRICIT,

MO FEMEESICHFEET D>FEFE
mibKkFELETE — (AR ; aryl
hydrocarbon receptor) 7 E E 7%
FExzELLHEZEZ2NTNDS (2,3)
AR B EZERFFBBEGEER F+-TH D . @
# 1% heat shock protein ® —>Th
% HSPIO R, ZDftda v ¥ Xum v
tfea L, RIEHRECTCEELTWY
%5 (4,5), ThizF A A 8D
ZREBFHRRACKEREDOHNFMEY
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B RRfEETH & HEMLS N
WA~BITL, TRiZa—FandH
VRIEORAEFET L EE XD
nTwnwzs 6), £, EEZz R L
72 ADR 12 DWW T, MaE ~PEH &
U proteasome IZRBWTHoMEIND

T vHeEM™E R o TWS  (Fig.
1) (7,8),
WHFFEE Tl Z v E TIZ, heat shock

protein 70 (HSP70) Z#5E&E 425 Z L3515
NTWHHBIREE
geranylgeranylacetone (GGA) % HijZLEE
ALk, CBTBL/6] =T AIIBITD
TCDD DFEMEDO—ERBEIR = ND Z & &
HIZLTWD (9, ST, Z D%
ENTT A, LT 2T —FLR—&
— =T v A EEAVTHRSFEIT o
WEHL. HSP70 FHERE L proteasome PHERE
ZHD
N-acetyl-leucyl-leucyl-norleucinal
(ALLN) {Z XV (AhR AR 7 N7 B3
BEAISIESNA Z EBRALNE T (F
X% 16 GEE ISR S BN THEHE ) o
ADR |2 X A BB THEEZ LRI ORI
HIE4 5 FEEZHLMNCT D Z EiE, XA
TR UERREOREE, b LUITHE
OBRFICANTEERMAL LD EEZ BN
B LA ED X 5 e =D b & ARWTETIE,
ALIN 1255 AR V7 FIBZEIZKTT 08
B A A D NC T A T O 1T o T,

B. 77tk - MR

ALLN ZLEEY AR ORI &EF L O E)

BRI R 3 R

BNRORRIS, BAFFEETIE, TAVE TON
Feinh, ALLN 23 ABR (2R 2D & /R0 B3
BB AL 2 JH 3 5 WTREE 2 TR YRR 215
TWd, ZOEX D7 ALLN OPEEE, ALIN

O HSP70 #FHEREIZILE T A AIREMEDE 2.
By, —JF T ALLN %, # X0 BD
SRR B854 5 proteasome DFLZEH]
ThdHbd, ZOH, TOERMPEEEG LT
WAHATHREME D AE TE 720, 5 ARR 1,
L 55 b  proteasome 1T &LV RSN
HZERMBNTEY (7,8) . FDHETD
PEREREE DY ARR 12 X AERBYEME( L O
R T AR AT D, H
WoORZ, AR 12 X AEEEEELIZIZ, £
DBED BT ETICWS DD AT v 7
DIFET D (U Ty FEA-ENBITR
BRI~ OB E-ANBAT o0 M) o
F T, AWFFETCIL. ARR 12 K DEREEME
LOIHIN ED AT » T TRETND D)
5 NIT AT, AhR OFIANBER
L OSIREITHRT D ALLN OFEZ DN T
BT E1T o7,

b MFLEEHEE T47D AEAEIC 12 R ALLN
AR U7 fE R, TV E TORBR & RIS,
20, 40 B LN 80 ug/ml DWFTIHODIEEE
IZBWTHEEZE R HSPT0 OFENED 5
Nz (Fig. 2) ., £Z T, Migstsz5x
RN ERHER STV D 40 ug/ml &
ALLN OALERJRFEE & R7E L7z, RIZ, AR @
MRS ENRE R Tnmunofluorescence (IMF)
A O CREMT L7z RERRIC ARR D U T
RC# 5 3-methylcholanthrene (3MC) 1
uM 3B LT ALLN 40 ug/ml % — ERFILER
L (2—16 Bf) . AhR & HSP70 O
Bhhe A w BRI TR Lz, F OFE R,
3MC BAJRALER Clid, ALBREFH 216 KA oD
WTAUZIBT S AhR DEENIBT A B8R
iz (Fig. 3A-D) ., ZHUZH L, ALLN %
AR U 72354 .3MC 12K % AhR OEA~D
EFEIT L ALLN SRALERERZ L~ HEIN9- A AE M
WZh bz EnBigsh (Fig. 3AD), Z
@ ALLN fFRIC L A ZERBOEINE, 03
8—16 FFECTL VEEETH o7z (Fig.
3C,D) ., E7=. AR OEEN~OEREOEEN
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IZ. ALLN BE % 80 pg/ml 1M L7-354
THRETH -7 (EREH) HSPT0 @
JETEIZ DU TIL ALLN ALFRIC L A B ki R
Hiviemo7= (Fig. 3E), —J7. proteasome
FrEPIEARITH D lactacystin 1uM %
SER U 7235E  ALLN OBE4 & FERED RN
BEINE Fig 3P, ULOREENS,
Dl EHMBNBEEZ R HRY (ALLN 4L
I XD AR OFEWNEFEIL. proteasome
FEEZRICHER LT Y . HSPT0 OFFEI
EER 2K T TR WA REME DN RIS Sz,
WRIZ, AhR OFBEIZRT D ALLN D2
PIRETT D720 FENICEIT S AR &%
AL T8y MECTERLEZ, ZDORE,
whole cell lysate (ZFVNT, 3MC ZLERAM
JATIX # ADR EITRHETERWREREE T
BETFLTWE (Fig. 4) . %< OMIAICE
UWWTLARR 13V T RALERTE 4 RERELINIC
Z D 80-90% M THZ EBME SN
TW5 (10), £72. VATV FEEIZHESTE
Mk 7P OFEE S AhR @ mRNA &
BEEB L2V ek (1D, U NS
%12 AR OMIfERFHLEIT S OIREIC
FoTKTTHLEEZLN TS, Ib
DOFIFRIE, AW CBEINE/BRE L <
BFALTWD, ZXUTH L, ALLN % BiffLe
L7846, ALLN O HAEERIFAICH AR O
NN sz (Fig. 4), £72,ALIN ©
B DM TIIHE AhR BIZTAE TN R
Lotz (Fig. 5), LA EDRERIT,
ALLN 723 AhR DV 4 NRTFHY R 05 iR % 4
HENIHE L TWAAIEEMEZ R R L T
Wb, —F, flRER L OES O AR &
ZfRNT U7 R R ALLN OORTALERIZ 1 v L 3MC
BARMALER & b ARR 2SENICETR T A E
MIZHDZEHBHLMNE -7 (Fig. 6B),
ZOfRSG, Fx OFER (Fig. 3) &3X&F
THLDTHDEEZ LT,

Proteasome PHEHNN AWR 9 L7ImEfnTF
RN RIE 2

LIRTOMFE TR 47z ALLN @ AhR
T T IARZEIZ T D EEIEAIEL, AR IS
BOFI72 0 & EiicE S A T#EE TR
(luciferase reporter %) ZfEHA L THE
LNEbDThHoTe, LL, BERHHIE
WOBREITEHMETH VD | ALLN 23D i~
VAV REMNLT AR ¥ 7T IUREICE
BB 5WEELT2IEZOND, £
Z T, R AR IEEMELRFTH D
cytochrome P450 (CYP) 1A/1B (23 H L.
TN DOEERIEMER XU mRNA LU %)
9% ALLN DEENZ SOV TR EIT o7,
96 N L— b _BICTHEEEE L7z T47D #iA
{Z ALLN 40 pg/ml % 4 BFRJALEEL . ALLN
40 pg/ml & 3MC 1 pM A& ToEEHl B
LT 2, 4,8 BEO 12 Beffsgs Ui, £
F%, 96 )7 L— b RITT CYPIA
subfamily OVEMHEIEIECTH A
ethoxyresorufin-0-deethylase (EROD) ¥&
M2 RE LTz, OSSR, 3MC D&% iLE
L7ea. < OB & 68 L T\
AVDALERIRFE T & BHEE 72 EROD V&R HEN
DRI, ZHUTx L, ALIN 20 L7
B, MC {KTEAY7: EROD JEMEDHE NN
EATHIE S AL, Do OIHIVE R IT R R
IR S N7 (Fig. 7)., EROD JEMEHI
ERFICDO A ALLN 23U CTH, JEHET
TR SN T (Fig. 8), ALLN 28 CYPIA ZTH
BEE T 2 AR FTRE IR E S vz, A
LORERN G, ALLN X, T47D HiRR7 ./ 2
IZFET D ARR JSEMEEBEFOY N
RFERVR BB LIHEIT 5 Z LALLM E 72
STz, I HIT, ALLN LSO & 2R o5k
B2 =R (Lactacystin B I
Leupeptin) (I DWW TCIRIERRET 21T o 72
fESe, proteasome FFEIIPHEHRITH 5
lactacystin Ti&, 1 uM ZLAEIZINT
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ALLN & [RIERIZ 3MC fKAFRY72 EROD EPED
BN AEHE Lz Fig. 9), ZAUZR L,
cysteine protease fHEAITH D
leupeptin TIFHIFHITBE SN0 T,
ElJ:O)%f%%ﬁ>€> ALLN {Z X% AhR JSEH
BisTF OEIMENTIL proteasome FHEN
RS LTV 2 ATREMEDS RIE S U7z,
WIZ, ZOBEERLNICT A7, FE
B RT-PCR {£% FHV T CYP1A/IB mRNA
BERAT Uiz, £ORER. MC KFIZR
CYP1A1 XY CYP1B1 mRNA OIEINIL
ALLN OFFRIZ L VIRT Lgdo7z (Fig
10B,D), F7z. CYP1A2 mRNA &=i%, FAER
TR LN DD, ZTOIKTIEHT
MTHY (Fig. 10C), ALLN (Z X% EROD
EERT Fig. 7) BT LIZI3ELR
Modz, Fiz. AR BB T & LTH
515 Ah receptor repressor (AhRR) .
NAD(P)H : quinone oxidoreductase (NQO1)
B IO selenium—binding protein (SeBP)
O mRNA BEOFRFT AT 21223 Zib DY

A WDWTIUTBWTE 3MC 12 L AFFEMN
ALLN L ORI L D ABIIET LTV

(Fig. 11B), LA EDFERN G, ALLN 12X %
ARR JEE BT REOIENIL, ALLN 23
ARR ¥ 7 FIRZED 5 BEEEIEMALLE D
X?/fiﬁﬁbfﬁﬁbk%wﬁﬁb
2> ALLN 2AFEH % #0358 FI
RENH DT ERB I,

ALLN @ AhR &7 F U U THfNC BT 5
HSP70 DOAE

INETO/BRNG, ALLN I2X 5 AR &
7 IARZEOIFIL, HSPT0 ORI 57
L3RRIz (Fig. 3E) . proteasome [H
EEREAE L LT (Fig 3F) | lRELIEDO R
Bl &N s 2 EIc L5 ERIEND
(Fig. 10) AIREMEAVRIRSh7z, L2l
proteasome DPALEIL L DEARERE L

T HSP70 B AHEATHZ &0 (12),
ALLN @ AhR IEMHEBRT OFIKTIZ
HSP70 OFFEENETHT 5 Al bR
HBETERV, £ T, AR ¥ 7 FVARE
\ZXF9 % HSPT0 DEEE X LITHEET 5
k@ HSP70 D3 %~ L REREIT R B &
BAAHERITH D gentamicin (GM) %
FAWTHEE T 72, M 12 X AREERI
HSP70 IZRF R TH D EEDLN TS (13),
%% Fx DPMT o I FRIREHI BV T,

M t%. HSP70 (Z X AZM: luciferase M
refolding ERZREOIZHE T Z &N
R S 47z (Fig. 12) o £ T, T47D #H
BElZ ALLN 40 pg/ml & GM % 4 BFRIATLL
HL, O, 3MC 1 pM & ALLN BI O
FRED M ZE e MIcER L TS
ke L., 12 BFREI#% 12 BROD yEME20IE L7z,
2B, M DNPUEME L LTERASNARE,
EEREEIT 10-100 uM VbR TEY,
SEMER L 0.2-2 A /ER LE
HERRBETCHD EEZ DN, TDORE
BOALLN {2 &V, 3MC {2 &% EROD JHMED
HEIMIIMEI SN A0 .6 2EHOLE L TH
EEOREITRD biviehro 7= (Fig. 13),
F2.0M B 1 BIU2mM OJRE CHARL
R L7234 TIL.EROD DIEMEOMEINNGE
bz (Fig. 13), PAEDORERN S ALLN
2 XD AR EMEEEFEHE OGN
HSP70 -y~ 1 HERBIZARAE L 72 W AT REME
DRI X T2,

ALIN 12 X5 AhR I 7T VEZEOMEIEE

DFFAT

BBROKEIZ, ARR 12X B CYPIA/IB FHEICZ
%9 % ALLN OEZT mRNA L~L & &
WRIBEV~)WTRRLEDTHT, 2D
728 . mRNA DOFFRERFEIZ 31T D323 & o
X7 LUV TORBIH 25 LT
FEEENRE L b, £I T, Ihai
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FET A7, LARTYAFZEE TR L 7 vy
T T —EBRETTAI FEANTHRNE
1T 7=, T4TD FREAIC LS 7 = 5 — PRI
SAIRERNTF ATz ar L, B
EREERIZ ALLN.GM B8 LY 3MC &40 L 7=
#%. [®S]methionine Z&TeiEM#iT 30 4
R Lo, 20k, MiazEI L,

luciferase \Zx9 BHURIZ ToREILREA
1TV, 30 AR Sz MiaN o [¥S]
T~ luciferase B LT, 8.
PAZEYE L L C B-tubulin & EREDHIET
EELT, TOfEHR, HSPT0 [HEAITH S
M OFIZ) BT, #i4 luciferase
DFRHFEICELITRO 6o 7z (Fig.
14), 5> T ALLN (2 X 2 AhR JEEM&ER
FHEOIHNZ I\ T mRNA OFFRIBRED
GRS DO TH B AJHEMEDRIE S 7z,

C. EE

AWFIE TIE, HA A% O MR
ORI T L O R IE DFESLD T8,
ALLN 7% AR 3 7 FIAREEIC R TEE
DONWTHRIZITo 7=, FORE, ALLN 1%,
AR DENEREEZREIED Z ERHL
Llpofe (Fig. 3 BXWN6) , 20X 574
AhR DEEN~OEFEIL, AR (2 X DEEE
HEEEEEsEEZLND, L, 4

WFFEEIC 1T DIRETRE R 2 N2 SR g,

W ADR VBB ST OFEBLIEIN 2 #0H)
TAHMERE o7 (Fig. 7) , £, 2O
BRI OV TIRET L7fER. ALLN 12X %
proteasome FHEEHINESES L TWD
AIREMEA R S (Fig. 3F) . A EIEMA
L7z ALLN lX.proteasome LAZMZ calpain
X° cystein protease OHEEHZ L DL
Shh T35 (14),Calpain FAEHIZ HW
7=WFE i, VA RickoigdEans:

CYPIAL DFEEIA, calpain FHEHFNIC L VD
flansZ &, ERFEFERITZICEBITL

7= AhR OMIIAE~DPEH 2T 2 = &
DHREINTWS (15), fiE-> T, ALLN @
calpain PHEZIEN AR O 7T IVARE
TEMALOMFIZBI S LT 2 TEEME S AR
Enz, LoxL. AhR DS OHEH N
ALIN (2 X W REZ 2L = oD
FHEPREWEFB L) -T2, /2. K
WFZEIZ BT proteasome S FRAPHERIT
» 5 lactacystin 2LV ALLN & [EFE7
AhR DENERENBIE Sz (Fig. 3F),
IO b, el b AR ONERE
OIEHEIZIZ ALLN @ proteasome PHESEH
NDRELSHFEHELTWB EEZ BN IRIZ,
WHFER W& D DIEERGR TH D HSPT0 D
FHM L AR V7 EE L OREMEIC D
WIS L7228, HSPT0 o#ifaNEifeR X
VN a CHEREDO WL & & BRI R
HE2ho7- (Fig. 3E BLO 14) , =4
FTIZ, U H o RIEFET D AR & HSPT70
& OFAELERIFMER STV (16,17),
IO, DAY FIFETIZENTE ARR
& HSP70 NEFEICHEAAER T 5 FreelEi
KW EZ X2 bilz, & HIZ, ALLN ALPRIZ &
D, 3MC 2B EROD JEMEDHEIN I INH] =
N5 ERBOLNEDN (Fig. 7). ZDOH
2%, proteasome FFEAPHERITH 5
lactacystin AR L7256 THLEIER XN
7= (Fig. 9), E£7-. 3MC 2L % CYPIAL B
LUV 1B1 mRNA OFFE L, ALLN (T X - Tl
W e ho7= Fig. 10), ZDX 37
B & mRNA ORBELBOF BT, CYP1A2,
AhRR\NQO1 35 X TN SeBP Tl S nnh»
ST Z b ALLN (2K B AR JREMEE
EFHFEOMEN I BEFEIRENH D 2
EWTRIB ST,

AAFFEH 5  AhR D ubuquitin/proteasome
TR L DI - Rl REEDORER TN
FETHIENRBREINT-, Tz, ZDOE
S DFEIN F D _EFRICALET S AR 12 &
HERGIEMA L 2 HE 2 ARt b+ T
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Fig. 1. Postulated mechanism of transcriptional activation by AhR system.

ALLN (ug/ml)

control 10 20 40 80

| 11 11 | i | HSC70
i
—

HSP70

Fig. 2. Induction of HSP70 by ALLN in T47D cells. T47D cells were
grown up to 90% confluence and treated with different concentrations of
ALLN as indicated for 12h. After treatment, whole cell lysate (3 mg
protein) was subjected to SDS-PAGE (10% gel) and immunoblotted with
anti-HSP70 monoclonal antibody.
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A40

A B

2h 4 h

Hoechst AhR Hoechst AhR

B

Fig. 3. The effect of proteasome inhibitors on the nuclear accumulation of AhR in
T47D cells. T47D cells were treated with 1 uM 3MC and either with 40 pg/ml ALLN
(A40) (panels A-E) or 1 uM Lactacystin (Lac) (panel F) for a period indicated before
fixation. For comparison, the cells were also treated with vehicle alone (DMSO) and
AhR ligand alone (3MC). The distribution of AhR (A-D and F) and HSP70 (E) was
observed immunocytochemical staining with each primary antibody followed by Cy3-
conjugated secondary antibody. In panels of ‘Hoechst’, DNA was stained with
20ug/ml Hoechst 33242.
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Fig. 3. continued.
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