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Ry Vale L v (BaP) 3AEFRNCTREZZ T CEMEI X 1L, DNA ICHNEZIEK T 2 BinmdyE
THb, RFETIIEERVBZTDNA FY X7 —€TH 3 Poly (4 —%), Polv (4 F+ %), Polk (%
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AL DT CEGHEEZFRT LB TRB I N, 2 2 CHAER~ Y 2B XU Polk K~ Y RIC
BaP 3 X N CYPIA FHEHK| a-F 7 + 7 7K ¥ (ANF) ZiEHES L T, B o BaP I X 3 HEBAIKCE
I} % Polk & CYP D%E| % MET L7z, = OfER, BAER~ 7 2, Polk KiE~7 R & I, ANF O
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ThbreEZLND,

A. BIEEY

v Ve L v (BaP) 3% 55 B ERLKE
D—DTHY, P A, RO, HNEAGEE L
RMICOEEINIHREMETH 5(1), BaP 134
RN TG % Z 1 TR E(L X L. DNA i ik %
B3 %, 5 L EEELZF I T DNA
AR & ke 3 2 BRGS0 B2 8L (TLS)
TH 5(2), WILEMILIZ Poln. Poli, Polk 7z ¥
BD TLS Y 27— %o Tw3(3), W5
LKHIZZNE TIT, Poln - Polu * Polx = Hi K Hf
i (TKO) 238 & 72 28 B iC b L ¢ By A= B A
(WT) EHEL CEWwWEZEERT L 2 Al
LT3, BaP i3 WT flAZICHT L CldfEsk 1R
&—E L T S9 mix FEFAE F TlE 50 uM TH 2L
MRS A 5T, S9 mix TE7E F D & THEFH
K F%/m;R L7 (ICs=13.5 uM)., — 5T TKO #lifig
12 S9 mix JEFFLE T T BaP 10 L THR® T & vk
ZHERL (IC5=025 uM). S9 mix 77-7E F Tl
WT #ife & i3 e s E2ME T L7z (IC5=4.8
uM), & 51T TKO Il D &7 &4 BaP A D
TRz IS5 3 Polk OHMRIEMIE T [F
FEOBERBA LN, TDIZ &S BaP 1T in
vitro T CYP % /3 2 REREHEIC X 2 BER 0
PEFIRBE 12N 2 T, CYP 2/ X 2w a b

Fr DFEED RS N7z, £72, BaP I CYPICT XD
REEEALZZ T 2 23 O0% 512 X 2 8P EHR
TIIIFIRCIX 2 A 2 FERE T, A, BiE, &
Voo 72 B & TE RS B LAY FE 28 A KR I
e oT5(4), EHIC, CYPIAl RfE~ 7 &
® HRN vV X% H W72 1lt5E 2> & in vivo Tld BaP
I CYP KX VEHEIND Z EARINT WSS,
6)o TLS KIEMIIEIC I 1) 2 @32tz U = 27 3Fl
FHfER s wE SN2 BELEFEEEZREL TS
o, HEEHRICK 2 RE %22 1F T BaP
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MEANZZ L IRMEEFEELRMATH S L
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OCRFBREL O - FERKEEEHR) LV
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CO BT T10% Y Y RBIMEZ RN L 72z Z v~
v aZsik A — S NEE R CREE L 72,

B-2. MIRRAEFEET v & 4

Mz 96 vz 7L — bicHiiE, —BEWT
BEIE-E STITREEOBPEZK/ 6V =
LNTOWML 72, MRS L OO AD T T v
TR 6V VI D BRI L 72, RFHRE
PEAL 24T 5 BEICIZ B E & & D ICHIBE 1%D
PR B EREBH SOmix (Fvya—~=v) 2HEM
U7co 24 W BRIE % & s Z BRE L, #r
e C— Y s v 2k o R RICH UL
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MEZ 6 ecm T4 vy lciix, —MEWTE
EHIWk, BRYEERMLCTA v F 2=}
L7z, Zo%Mla%s K ECcEILL ., 0.5% Triton
X-100 Z &t Ny 7 7 — ICHRE L < AR MEE S &
RVAEEED WL 72, ZNZNOHTDOEHAE
% E &R L T SDS-PAGE BRI L. y-H2AX, U v
f&{t. Chkl % Western blot IZ & 0 #BHI L 7=,
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TThHdew, NREORAERNERT SV R
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» bR\ REL O - FERERFEEBIR) X
D THERZBCT, HRZ L7 CZAMBINT
SPF B/ 2 W A L 7= B3 LR (CE-2. 30
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18[EI/BE (F—n 71w a), 12 BFE BB 4
INICHITI E N2 T =V AT LDOEHBET
B L7z, KLY 77y 7 (ZWHoRy
—bER) BEHWERY A —F 4 — FEGER -
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DHENE TR L 72, EEICE 3 2 R E X8 (Polk”)
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W % T A b TEH L 72,
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RE D Polk" Wekf~< 7 2 & &b T Polk™
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I 16 ED 7D S 7% 6 BEGE 12 F)
IS T 72, BaP ld o — VIlICAR L. VARG
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(0.01%) DRFEETHIhE 7213 CYPIAL FHEAIT
H2baF 777Ky (ANF) (7) & i REERE
RN IR A, 40 R B B & 2 72, FEEREAR
—WRRES X OB O F A HHBIZE L, K
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fE L. MEERREINR X 0 UM L CZR3IE & &7,
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gL, EEERZHEEL A, $-. LioMikic
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720 FFBRIC O W TIE—3Z HFERE L. £ oftho
SR 1E 10% hEfEfET R L~ ) VI CEE L 7214,
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ANF DEEH# 51 X 3 F 25 A MEEBR
ZINEFNoBEE TR L, 8% 58 H
DIREICHE S TR FIRES RS 5 X
I 16 Eo 7RI S 7 % 6 FEGE 12 F)

2572, BaP X2 — Vil L. A1
(0%). FEFHPAHE (0.003%). BPAHE

(0.01%) DEFEETHIhE 7213 CYPIAL FHEAIT
HBaF7 77Ky (ANF) (7)& HiTh R ILE
FRPRHC IR 40 B B BAEE X 2 72, EEIAR
—MkEE s L U CEY O EEHEHBZE L, &
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ARSI, ~<=FF2 ) v - 2 F P VREENEL
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HIRNT 2 i L 720 1 RS 72 DIRZE DFEERL
DEHBICH 72 > TIIREAE L offlikiz 0 fHE/ME
e L CEEICMA 7z, WU Tom Y T
»Hb, BRIEBIIIMNE, K& &, KOBESRE X
fife % & BAREKTH D | LuLiL&W*
mEltzilw 5, FLHEE IR L 2R L
TEONIZ L IZMEMER D 5, RTLE
JE M O, oL RIE, B X UEE L
DREERTMEEEA, LT LTS %@%iU
FL.OMER O AeE EEER) %2R0

B-9. MEEHFEHIAET

REICOW TR, FEETFAITO W T Dunnett
FEICX O L 0B EEARE L2, HiFICE
JBREDRERICOWTIE, A4 ZFEHREIC
DB L O EAEEARE Lz, 1 fiAkd 720 0
TR DFEENCT D W T, Tukey-Kramer 7512 X 9

HEZZWE L 7=,
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KB EROFRE KRB Ao ED 5 &
E?ﬁ@i%%ﬁéﬁﬁﬁﬁjﬁiUﬁﬁ%%%
D IE 7 EREICBE 3 2 BUE] Z85F L TIT - 72,
Frio, B EE ORI > TEMIETE %17\,
FERKE T R O FIRRIL R N CHEME L, RO R
WICBED T, T 72, EFRE MW EN LD 79,
WEME ORI I L EF vy 2y b, [iE~X2
BLOFERELMHMAL COBEICHEML 72,

C. ER‘R
C-1. REFEKRFEN BaPERERZ M IcB b

BTLSH Y X 5 —¥ DEER

TR IEHAE 1) 72 BaP 15 8% 32 14 23 Poli B R 84
DB HTMOTLSH Y X 7 —ERIEMETD
RoNndh Y5 »H~2% 79, Polh™., Poli", Polk"
F X OTKOMALICS9 mixfFFE & 72 I3 IEFAET T
0.1~100 uM D BaP % 7SIl L C24RFHIALEE L (4 H %
DR Z HE L 72, Z OfEER. WTHIAE &
Polh” IR 1ZS9 mixFRANEE D A BaPIc i} L C k21
RN L7228, Poli RABMINEIZ SO mix @RI D & 72
S IERIEE T b BaPIic X L T WIKZ %R L
7= (Fig. 1) o ¥7-. TKOMNE X ol FMEZ L v B

HICHRWIRZ R R L 72,

C-2. BaPHRBEIKEFR ITXKRE CRIGEE %
5l &2 < THEFF ofET

Polk i FL &t 2 {RHIE K17 U BaP RS2 1 28
BEEEIGER T 2 2~ %72, DNAZEHY)
Wi~—7 —TH 3y-H2AX, X OEHAEIC XY
WAL T 2SHiF 2 v 7 KA v b FF —EChkl D
U VLR RN L 720 S9 mix{FLE F % 72 RIEFE
T2, 10, 50 pMDBaP % WTHEE 35 X U8 Polk” #HIE
WAL, 2472 1S #HAE % [B]1IX L T Western blot
I &Y 2N DODNABEGICE R+ Ot %
P~ To, 2 OFER, WTHIE TI1XS9 mixIEALE T @
BaPLEEC X 2 b DR F i IE A S s ds



572 DITHT LT, Polk #IMECIES9 mixfE7E T & b
b IEFE T o b2 R oz (Fig. 2) o

C-3. Polk R¥E~ 7 2 DHEFRF - HHE

Polk™ = 7 A WEHE~= T % 2B B R 2 B R AE ]
FFEE X W 5 wiz72 & EL7ESR SRS E AT
JERIC CHERE - BIH 2 EfE L 72, FED Polk &
L O Polk Dt~ 2% 30E i+ 2 VETH
279, Bl b Polk" MR FIHE &, 56 <7
ZEH L7z, 2NHD Polk =7 2 % B E ¢ C
KR T 2=y X 2EKT 5 & &b, REH
MERCCHERED -0 O T2 Fi L
720 KU Polk™ (~F m) iftlf 56 2T A D¢
T, 319 ILDff~v R %287, EnF RN O
B M Polk™ . Polk" ¥k b ICRIE BRI B X Y
Polk FEXRIBOM~ 7 A K% 41 LB L N7,
FEL TR LT 1 BE6 Vix6 B CAREERR 2 Fiii L
7oo MEFFICBIEDMEA 72RE R, YYD TFE LY F
K6 H22 Hr o5 %BMhd 2 C L 23A[EE L 7o
o722, BBAMERE LY FERA v b & LRI
HEMT 572D ICAREROK G % 40 EHIC
HEL T2,

C-4. HER <~ Y 2B X UPolk R~V A ~DBaP
¥ X CANFOREERS (HHED)

B EHR 2B L T, B L T REOZ(
FRONWT, RECEHECEREREZIR N
2»- 7= (Table 1, Fig.3) . I&#REE CldPolk™ D
0.003% BaP#% 5#£ &£ 0.01% BaP+0.1%ANF % 5-#
TODIED M EEE T, 0.003%3% X 1°0.01% BaP
BEHCEBMOMNERK TR L Nz, T
M EREICIIEB AR SN d o 7z (Table 2) .

C-5. Polk™" =9 25 X O Polk™~® BaP ¥ XU
ANF OB 5 I X 3 FSAEER

FlEEER DR, JERBAHETH 3 0.003%F
L UHEPAHETH % 0.01% BaP & 0.1% ANF D 4
JAE O s X OB S CHE £ 72 1 2807
HIFAE IR O T BRI G 030 /e & Hlk &
e, REBICET 2 HE I TIHER & Rk
0.003% % 721 0.01% BaP O Hiflt ¥ 721 0.1% ANF
L offHEG Lz,

EEA A OFET L LT, 5 36 HHEIC Polk
K= 2D 0.01% BaP + 0.1% ANF BT 1 PLIE
TAH Y, SR 7ZE AR ICERD [ Gk
B otz, 1M, BRI EETH o7z LD
LEMAFED N, 5 37 HEB A~y 2D
0.01% BaP + 0.1% ANF T 1 PLAE A5 b, HL
72 2 ABHWNHEIC 1.3 emx1.0 cmx0.5 cm D H 4 fi
KA o7z, NEREILEM ZPHZE L CB 0 HLE I
WEMBRD b o722 &b, BEEEIC
ESTEEEZ LN, 2N D 2HlIc DTk,
FHARI B R W % FEHE L 72, 38 JE HIICHP R <
7 2D 0.003% BaP + 0.1% ANF £ T 1 PLAETE 235
D, HREAT o 72D REAEETH Y . A
D WA 2 T L 7,

REICOWTIE, 9 EHMUK 33 HH £ T Polk
KIE~ T A D 0.01% BaP + 0.1% ANF #fic, 248
HURE 37 :8H £ cip4AR~ v 2D 0.003% BaP +
0.1% ANF H#RICH 2 o AEEEMIH 2 R o n 7
(Table 3, Fig. 4) ., BEHRIIHFHCRE EITR
b9, BaP 5 X N ANF O BHUE Z5 B 1C13
WF AL Tz,

40 AR GHRICEGFEEA Y TN T VIRET
TREH X &, FIREIT o7z, BaP K E5EY T
ATE IO RG2S B O 7z, RS I o 5
B BaP & 5B B\ CHTE IR L EGETZ AL,
BIgEk. FLEEE. R EEEA R S (Fig 5).
P~ 23D 0.01% BaP #£ & 0.01% BaP +ANF
B, B X U Polk KIE~= 7 2D 0.01% BaP #: T3/
S EEBEROFREROFERBMB RO,
BpER~ v 2D 0.01% BaP +ANF #£C i3 % 2vicn
ZCHHEES X PRV EREOREROFEE R
EmaR o, £, BBK, AHES X R
Vb B & RS TR MRS MRS & L TR AR
FEHLE A, AR~ Y XD 0.01% BaP #if
F X 1 0.01% BaP +ANF ¥ CRifEE 1 M5V
EORELROGERWEMBIRD bz, —/7T
Polk KiE~ 7 2D 0.01% BaP 5 X U8 0.01% BaP
+ANF #ECix. F 2B 2 SR 2 o 3 23
ARonzdb 00t cAEEZRZED b LA
7> 7= (Table4),

RICiEH 72 0 ORER T~z 25, B
AR~ 2D 0.01% BaP + ANF #£ T3 IR#E S X



" ANF fEE R T 1 itk D 72 © DR F L@
A, FLEEME, ROV BB, X ORISR
MERZE (RIE R +FLHEEVR T L) DRFEAERK
DHEBICHML Tz, FLIEE L R LRI
0.01% BaP L kXTI HEICE o7z, —/iT
Polk K&~ 7 2 D 0.01% BaP + ANF #f T3 % I8 H#E,
ANF Bf, 3 X U0 0.01% BaP #f & e~ TR F b B
DIREBBEREICSL 2o 1205, /LB,
B, FLUEME. B X ORiEET: S TEEMR A ©
BRI AR XY ANF BEEHRTEHEER
EERRONRD o7, Tz, FHIEEOFRAERITE
<7 2D 0.01% BaP + ANF # & FL_RTHEIC
77> o 72, (Table 5, Figure 6) .

D. &

BaP 5 X N ANF % #7455 X OF Polk KiE~ v
2T 40 SEBREER G Lz & 2 A, BEHRHIC
FE3EDITRH D, Wb BaP + ANF fFH %
E#TdhHo7-, £7- BaP + ANF HFHKESRETIZ
BaP HUEE & LR CTREMEWHI A2 H Y . Polk
R~ 7 2D 0.01% BaP+ 0.1% ANFEEClZ 98 H
PIBS 338 H £ ¢, AR~ Y 29D 0.003% BaP +
0.1% ANF Hf i3 24 B LUK 37 0B E cHER
REMMMER R >Nz, 2hd o cEiEED
KFERDONRLoT2Z b, FEITEIZE
g eEz bz, BB L EREO XS o
T X VAR A HEMB M IXHE I R v
BTN DFEE D 5 ANF OS5I X ) BaP
DEERTUET 5 2 ERRBI N,

MR E R AEcl,. wihoEc o~
7 A BENT H BaP %51 X Y §ilE I/ bR
e E X OIS IR A B A o 7z, FE
#2034 HE (0.003%) © BaP ©Hihfs 5 ¢34
B~y XT3 ERGEERD % 54, Polk K
H~ v 2 TI3R VLI 2 TR KA
—fHlorB N, —~HTHEIPAHAE (0.01%)
D BaP %5 ¢l AR < v 2 Tl R @K
Nz CRIEEE X A2/ 5 7z, Polk K
B~y 2T Zzea <R EREDS 1HIR S
N, BIgks L OCAEEO RAERE X OFRE
BliwIny BHAaf~y 2 X W {Kd 72, ANF D
B SREC IR, B4R D 0.003%BaP + ANF B£C
AT B R LIRS 2 & AL N3 5TEHD 1
BldH - 7213 2>, Polk R~ v X CIIAIEEI O
N7, ¥7-. 0.01% BaP + ANF #Cl% 0.01% BaP
LR TEENRED S b, BRI~ 2 TH

SEJE & T RO, Polk RiE~ 7 2 TRV LMK
FEDFAEBDIMMB A LN, TNEDEEEDL S,
CYPIA FHEHITH 3 ANF O PS5 12 BaP D F
BAEEEERT 5 E 2 b5, BaP 12 CYPIAL
L e LRSI X W BRI T % in
vitro D EFEFRIMEIT IC K L T, CYPIAl RiE~ v
A TR AER~ Y 2 & LR T BaP O i &M # S
HEER$ 3 2 & & X T B(8), SRl DI
REH o, CYPIAL MIHIZE T Tt BaP Ol 215
W ThREEDPATEDERT LRI N
770

PR~y 2 & Polk RIE~ v RICET 3 IHE
HREORER LK T %5 &, BEM~ Y XTI
0.01% BaP #f3¥ X 18 0.01% BaP + ANF A CHEE
WEDFEROFEEREMHBZED b, 0.01%
BaP + ANF HE O FLIAME, 7V EBEIC 2w TlE s
A REREDICHERBMBRD bk
LT, Polk RIE~ 7 ATl 0.01% BaP + ANF £f
TREEREOREROAEERBEMBED b
72D HTH 7=, Polk 13 BaP DGR #EYTH
% Benzo[a]pyrene dioletopoxide (BPDE) 230 L
07 = v ERR I IEMEICEY B 55
PE%Ff-> T Y, Polx KIBMAL X B AR IC L
T BaP I @ WIRZE L RARERSE LRI T L
D3NS N T % 259). flilfAR L~ T Polk 2° BaP
BRAEPALZIGIT 2089 DIIRFZICHDS
Ko T o7, RFEORRTIZ, BEHC
3 Polk RiE~ v 2 Tlx#AM < 2 X v FLUHEE
DFRERIHZ K D2 - 7=, Polk 13 BPDE ik
ZIEEICTE DB Z 2 &3 v 2@ o EElic -~
3Bl T — 3T 5N F, Polk 28 BaP I Xk %
DNA fEEZFEY 2z 3 2 & TRAREREZ oM
oA #R L, fEHE e LTRIBAIREDFRAIC
HETBHREERE b ND, — /T, RFELKE
FEDFAEBICOWTIEIAER~ 7 2| Polk X~
7 2L HICEFEETH o 7=, Polk KiE~ 7 X Tl
OCHERIHEIC X ) EERAREENT R C
IND LT, XY EWE DS WIEERZE DT
HRINIBER LR T I-0TlEhndrtE L
bbb,

E. %53

AHFFEIC X v, CYPIAFHEAR|TH % ANF & D
BRI GIC X ) BaPDFEB AR BRI NS Z L
DA S & 7 o7z, 72, Polk KIE~ v R CTlifE
BHRAEDEEBHAER L ) P L CTniz, &
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