6¢

£ OARIRE,

JFIEE R, 1, 4-U3%T EE,

GST-P FE it B D FE A

liver Average 1.4-dioxane intake e
T . . ) GST-P positive foci
1 4-dioxane No. Final body - _ . b Total 5 B
(ppm) of rats weights (2) Absolute Relative Daily intake (meke (2 cell =)
PP s weight (g) weight (%) {mgkg b.w.) b ;v )c' (number/area)
F344 rats
0 30 324 +£ 10 111 =10 34 £ 02 0 0 0.20 £ 030
2 30 323 4+ 27 111 =12 34 02 0.2 24.4 0.38 £ 048
20 30 334 =+ 14 109 £ 09 33 £+ 02 22 245.0 0.49 £+ 0.69
200 30 327 = 14 111 =08 34 + 02 219 2448.6 448 + 378
2000 30 323 + 14 14 £ 138 35 £ 03 2222 24881.8 736 + 3.65"
5000 30 310 =+ 13% 109 =+ 08 35 =02 562.4 62988.3 17.89 + 583"

# p<0.01 vs. 0 ppm group
##% p<0.03 v.s. 0 ppm group
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F2 BInTORBEZLLITRK LIEMELET

FGFBP1
Top2a
Grol
CD133
Gpx2
MMP3
Aldh1a3

Ocm

Pttgl

Kcne3

FGF binding protein-1
Topoisomerase 2 alpha
Growth regulated protein 1
Prominin

Glutathione peroxidase 2
Matrix metalloproteinase 3

Aldehyde dehydrogenase 1A3
Oncomodulin

Pituitary tumor-transforming 1

potassium voltage-gated
channel 3

Growth factor

DNA replication
Growth factor
Glycoprotein
Antioxidant enzyme
Protease
Metabolism

Ca®*- binding protein

Growth factor

Homeostasis

230
59
50
34
28
25
22

17
16

15
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%3 A 70T AL LB EFRAERIT(log k2 L EOEEETHEH D)

Gene Symbol  Gene Title Log fold change
Sult2a2 sulfotransferase family 2A, dehydroepiandrosterone (DHEA)-preferring, member 2 6.00
Gstab slutathione S—transferase Yc2 subunit 433
Cyplal cytochrome P450, family 1, subfamily a, polypeptide | 444
Gpx2 glutathione peroxidase 2 375
Abcgb ATP-binding cassette, sub—family G (WHITE), member 5 450
Abcg8 ATP~-binding cassette, sub~family G (WHITE), member 8 4.41
Pcpd Purkinje cell protein 4 427
Sult2all sulfotransferase family 2A, dehydroepiandrosterone (DHEA)-preferring~like 1 358
Getl gamma—glutamyltransferase 1 266
Aldhlat aldehyde dehydrogenase 1 family, member Al 273
Gpré4 G protein—coupled receptor 64 267
Pter phosphotriesterase related 261
Abcbla ATP-binding cassette, sub—family B (MDR/TAP). member 1A 2.76
Prir prolactin receptor 270
Lamc?2 laminin, gamma 2 218
UST4r integral membrane transport protein UST4r 258
Abchla ATP-binding cassette, sub~family B (MDR/TAP), member 1A 265
Ablim3 actin—binding LIM protein 3 2.04
Psat| phosphoserine aminotransferase | L . 247
Slcbab solute carrier family 6 (neurotransmitter transporter, taurine). member 6 ~2.27
Fasn fatty acid synthase -2.30
Sds serine dehydratass -3.12
Acpp acid phosphatase, prostate -3.98
Odz2 Odz, odd Oz/ten—m homolog 2 (Drosophila) -2.09
LOC367746 similar to Spindlin—like protein 2 {SPIN-2) -3.35
Scdl stearoyl—Coenzyme A desaturase 1 -2.53
Apoad apolipoprotein A-IV -3.50




4%

F 4 DNA AFAVFENT IR RS T

D Genes in dataset Prediction (based on expression direction) Log Ratio
1373817 _at ING4 Affected -0.166
1368289 _at GC Affected -0.212
1388764 _at IQGAP1 Decreased -0.278
1369492 at AADAC Affected -0.318
1384265_at POLD3 Affected -0.318
1367758 _at AFP Affected -0.326
1369976_at DYNLL1 Affected -0.395
1387202_at ICAM1 Affected -0.437
1387242 _at EIF2AK2 Affected -0.445
1371258 at FGA Affected -0.491
1375250 _at B4AGALT1 Affected -0.508
1388185_at RB1 Affected -0.553
1387672_at GNMT Increased -0.702
1377353_a_at TNFSF13 Affected -0.720
1370642_s_at PDGFRB Affected -0.732
1378074 _at PDK4 Affected -0.952
1383291_at TUBB4B Affected -1.058
1387994 _at HSD17B6 Affected -1.541
1370355 at SCD Affected -2.527




BAEFZ @R RS (B OREHEREEIFEEE)
SRR E

gpt delta v 2 AW in vivo B RE MR
WMo HEE Bl R KRN KRFERFEREEGIER  WEHF

MAER

AWFFEO B AL, BMTOLEDE, FICERFINDSEOBEEME & BB AMEZ BRI 28
TR TCEDH LWRERAY A7 B E2MHESI T2 L Thd, REETIE, BRAELEELR
JRMEZ BFERICIRER TE D gpt delta 7 v NEHIRNA Y X7 FHMRBRIEEZ HWT, invitro X8R
JFIERBR TIXEMETH B A, invivo EREFMIZEETRET SN TORWEFRERAMETH D 1,4-
XY D invivo BEBEMRB L ORBAMELZES LTz, gptdelta T v MI L4~V %0,
200, 1000, 5000 ppm O FET 16 HMAKIZE Uiz, FORE, apt 7 v A2 X 5 RZEREEE
VX 5000 ppm HEHETHBEREMNE R Lic, £z, FIRAINARE~— I —Th 5 GST-P G
JaEOmED 7= D DEAS 5000 ppm WEBETHERIZHEM Lz, UEDZ Enb, 1,44 X 1T
Z v MIFIRICKRT UC in vivo BEREMEZFH L, SOICFRBAMEEZETHZ EBHALNE ST,
LA-UF Y T KB CRE SN2 W2 DAKEKRFICHMEBR N D b HEE L TWE 7, KIS
BRI L, 4T AT D) A5 - BEHICHFETHHDOTHD EE X DL,

A. TFRE® TH Y EKAIIZBOTIEBRESLRWD 1, 4-
REFIIIZ ORDBAWENFEL, £ b UAXY D in vivo BEFMEIZOWT gpt
ERAUORREBSNTRBY, BRENLTO  delta 7v bEAVWTHRFET o7z, 1,4-UF
LEYERBICORDPTORERER L2 T OBEFEICOWT in vitro RBRTI,
S>TW5, LovL, BRERFT(IEEWEORBANE  Anes RBR TR, Wik @0 (AT HEER CTI355
PR 7 = o T AR OMENIRIE R BESARESNTEY ., £7- in vivo B TIT
Thbd, Ziud, BEORDAEFMEIEY  DNMERREME, EESEEERBRGETH Y
HRBRIZGTH 2EMEV ) RPEMRFNASLET  BUWBEEBEHEEAZFEOAEMERNDZ L SN
bV, BREREB LOSHEOBYEEET D Do ET-EREDN AATZEHEE (IARC) TIX 1, 4-F
e, ZLORBRIMMEICHIET A & FH 0L Te M ARNAMEOFRESES
VDR T2OTH D, —7FF. BEEHICELT (Fn—72B)| LFHMIEENTWAD, 1,4-TFF
WX, invitro DERFMERBIZIVEREBED VT UERELRRLDLKEKFICHEET S &
BREIBPD SN TELEN, BHEC22 0L o, BEEEBLIOESAEIC OV TRAI
%< BREMENE VNI ACBOTEROR  HOLNETILERD D, EaEEICONTIE
BECIMBER H 2, AR TIE, B&F O gpt delta T v FE MV in vivo FHEHR % H
ZWE, FICERIRINMEOEGEEEEENA D BBRAEC OV TEIFBRORT B ARE <~ —
PEAEEBN, HOBFBEICHRE TR LWE b —Th 5 ST-P MM R O M2 1T - 72,
DAY A7 FAMEOREDO—RE LT, ESE
o ALlEd (U x T =) RE o R - B, BIREGE
FISHERE L TRHWE N ERAKILEY 1. gpt delta v MFRBIZBIT S 1,4~V
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FXY D in vivo BERIFEMEDO RS
RZES S

5 38 it D HEME F344 % gpt delta 7 v F# 1
HAOBMLERER., 4 DOREIH T2, ERHA
REF LV CE-2 EREEEE 2 5 2 Bk & L
T LA4-UAxH v E2ENZE 0, 200, 1000,
5000 ppm DY E TAREKICAHAR L, 16 1 [H
MAKFE 5 AT, 24 FERIEH BHER S8 72,
B, BIMERICOWTIE, KT KE
RFEREZHERB Y ERBHR O N ¥ —
VAT LOBPERIC T, BENOBRESLMEX
JEEE 2242 EE . IBAE 50£10%, 12 BRREEL
JTREEA . 12 BRI D& T TiT» 72, %
72, MOKE 2 AT 7 AF v 7 fllr—
VI, 3z Tc@EMEL, F—YBLWV
Fov 7B I BB L, BEETOER
MR, RE, B, BKEZE 1 H
HIE Lz,

[GST-P [0 e B o> 74 ]

BRI T, BRI TS CTEEEE 1TV,
Frlgs BB L, 10%H PR A v~ U i THE
ExAToTo, /N2 1 2T 4 8
b= 3 PWATORNTEME 2 L=, GST-P
G B A 7 o 0 B A L BB M A N B A A RS
DA 2 ELL LD S DIZHOWTES L, IFIE
Y O TR L CEENFFIZ1T > 72,

(25 BLAE EE OO fig AT ]

RERE B 2509 5 ept 7 v AT
WAHTZDIZ, FIRIFIC/ONTZT v MIEREAT &
Y .genomic DNA % Transpack DNA isolation kit
ERWTHE 21T o7, invitroXyr— v
7%, Transpack Packaging Extract & FHW
T, B L7 DNA 26 T 29— LEGL0
77— VR & LCEI L, Cre M2 X
EESR AR L TV D KRIBE V66020 BROBEIRIC
BN L7z 7 =% MA, 37°C, 20 EFHED
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%, 371°C, 20 pHR & 5 TEMR T 7 —V & K
B YG6020 #RICRRIE S €70, YL D Y66020 B
% % 6-Thioguanine (6-TG) & chloramphenicol
(Cm) & & de M9 SERIEEMT F T 37°CT 2 HIH
ERAITV., gpt BEFORERIC LA ERE=
no—x G, £l BET 7 —VHROT T
A NICE 2 BEER =2 0 =—%13, 6-T6 &
FRN MY EREHIZENTELLar=—%
L VR, ERERHIL, 6-T6 & &L EREL
HICEWTALTcan =—H 6RO, 2294
TREBEEOEHICHOWTIE, K7 7 —VH
kDT IZAI FNICL 2B e =—¥T
4252 & THEE,

gpt BIETEREOERARY N7 &30
THD, ot ERan=—%,an=—%
ALV MPCRIBIZE ST, DNA 75 7 AV b %
R L7z, 794 <—1IX forward |Z primer 1;
5’ -TACCACTTTATCCCGCGTCAGG-3" % . reverse
| primer 2 ; 5 -ACAGGGTTTCGCTCAGGTTT
GC-3 “ZFEALT, y—~vA¥A27TF—I12T
gpt BfEF @ ORF 456bp % & dp 739bp D DNA 7
FU A NEHEIBLE, 55472 PCR product
% illustra MicroSpin™ S-300 HR Columns (Z
THs®L LU, BigDye® Terminator v3.1 Cycle
Sequencing Kit Z M LT, DNA YA 7 )L —
J T AELToTe, 774 ~<—L forward T
primer A; 5’ —GAGGCAGTGCGTAAAAGAC -3~ %,
reverse (Z primer B ; 5° —-CTATTGTAACCCGCCTG
MG -3 “ZFEHALTDINAY A7 LY —T A
4T -o7=, D%, ABI PRISM® 3100 Genetic
Analyzer T gpt BT DI — 7 = AT %
TV, BE 2T N FZOWTIRIT 21T - 72,

[T RS2 ROMEAT ]

WEET BT (IS HIREF T3 1T D I AR |
FHig DR B & L OHR E &, GST-P BBMEAM
Jakk L UOEEFREMEICOWT, HEFFH
fRAT &2 R L7z, B AT IS



StatLight2000 (C) DZHEDRE L HV ., &R
EOHBAKUET 5%E LT, et 2R EEIC
WL, T/ 8EDOSEL% Bartlett FRET
ME L., EH0WMOBE1E Dunnett ME (A
E) R, RESEDGE T Steel REIZ L
DR L7,

C. WEHER
1. gpt delta v FFFBIZRBIT S 1,4-T
AXY 2 ®D in vivo BEEEDORS

FIRFFICB T 5 R E. TRER. M55
Mo 1, 4~ F %9 ABRE S L OGST-P BBtk
B o> i B9 EEARIZ DT Table. 11T L7,
SEALERE & L LT, 5000 ppm $% 55 THAE AR
., FIROHXEEOH B REDBRD b,
Fiz, HIBRORERE~—F—Th 5 GST-P [5
PEHRIIDEL (2 MLl ) o BAL TR ERE H 7= 9
s 5000 ppm WEHBETHEBEICHEMN L, =%
RERBEZFMT 5 gpt 7 v DEREY
Table. 2 IZ7RT, gpt BIETF DIEIRTE BAEE N
MEALEERETIE 4.3 £ 2.6 (X107, 200 ppm 1, 4

VAV UEERETIE 6.5 £ 3.1 (X107,
1000 ppm FGBETIZ 7.9 £ 2.9 (X107, 5000
ppm FHEFETIL13.2 £ 7.1 (X109 TH -7z,
gpt BT DRI RIARE L, BAERE & i
LT, 5000 ppm # 5-REZ RV THBE R BEINN A
b,

F7o. gpt BInTFDERE AT T % Table 3
WRT, AT to TA b T 2 A= g o OHEEEN
200ppm THENMEE ), 1000 38 & TV5000 ppm BE T,
A:T to G:C 5000 ppm BECHELRBEMMNTED S
nic, TNENDBEFERARY M FITBIT

HERBEICOVTH FIZET,
substitution IZBVV T, Transition /b TH

5 6:C to AT BALITMAERTIL 2.5 £ 1.7

Base

(X107 200 ppm G TIZ2.8 = 1.7 (X107

1000 ppm FEEFETIZ 1.9 = 1.4 (X107,
ppm FHERETIE 3.2 = 2.3 (X107,

5000
A:T to G:C
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AT IEALERECIX 0.3 = 0.6 (X107, 200
pom W EEFETIX 0.2 £ 0.4 (X107, 1000 ppm
BEBTIZ 1L £ 1.2 (X107, 5000 ppm %
HGETIT 4.0 £ 3.1 (X109 Thot, £z,
[@ U Base substitution {2V YT Transversion
FALTHS 6:CtoT:ABALITIAFERET 0.9 =
1.5 (X107, 200 ppm #5HETIX 1.1 £ 0.8
(X107 ., 1000 ppm HTEFETIX 0.8 = 1.1
(X107) 5000 ppm FEFETIL 2.0+ 1.8 (10,
G:C to C:G Z{LITMALERETIZ 0 . 200 ppm %
H5#TIH 0.3 £ 0.8 (X107, 1000 ppm &5
BETIZ 0.5 £ 0.9 (X107, 5000 ppm 5
TiX 0.4 + 0.8 (X109, AT to T:A Zfkix
IEALERETILO0 (200 ppm B 5 HETIX 1.0 £ 2.2

(X107 ., 1000 ppm EFHETIX 1.5 = 1.0
(X108 . 5000 ppm BTEETIX 1.7 £ 1.8
(X109, AT to C:G ZALITEALEREETIT 0 .

200 ppm FEEETIL 0 . 1000 ppm HE5FETIX

0.4 £ 1.0 (X107, 5000 ppm & 5EETIL 0.8
+ 1.1 (X109 THhH-o72, deletion IZBWT,
lbp REZEAITEAER CTIiX 0.2 £ 0.5
(X107) 200 ppm#& SEETIL0.2 £ 0.5 (X107,
1000 ppm EEEETIZ 0.7 + 1.1 (X107, 5000
ppm B EEETIX 1.0 1.4 (X107, 2bp LLED
REEACITIEMBERETIZ 0.3 = 0.9 (X100,
200 ppm HWERETIX 0.2 £ 0.4 (X107, 1000
ppm FEFETIZ 0.7 £ 0.9 (X107, 5000 ppm
BERETIT 0.2 £ 0.6 (X109 TH o 7=,

Insertion Z{KIZ\T 1bp AL BT ELE
BETIHO0.2 £ 0.4 (X107, 200 ppm B EFET
i 0.7 = 0.9 (X10°), 1000 ppm #5H TIX
0.3 = 0.8 (X10° ., 5000 ppm #EHETIL 0,
2bp LA DAL BITIALERE TIZ 0 | 200 ppm
P ERETIZ 0.2 £ 0.6 (X107, 1000 ppm #¥
HREETIZ0 (5000 ppm EFHETIL 0 Th o,

D. %%



AW Tix, L, 4-UAFH 0T v FFIRIC
% in vivo EEJFMERB T UENBAEIZ DN
THOLMNMITAZEEZBERE LT, gpt delta
Z v MRV EENRBREIT o7, GST-P 5
PEAAGER O B EIFR L M gpt 7y AT &
ST, L4-VFFHT RN T v MHFIRICB D TE
BEMEBIUORBBAEEET L ENHEL N
Lilpolz, 2, L4-UA XV AL BERR
PEICIZ AT to G:CIBELTVAT to T:A HEAEHL
BB ChHD EHREND, L, ZOER
JBEMERE 5000 ppm CTIXI LD TEERECERT
HLOD, FOMTIEFIT/NENTZDH, FOBR
FHEITIEFEICTHWEEB 2L BND,

E. #&w

L,4-F %Y in vivo ERFEMERAF L,
EOICHENAELET D EBHLLER
CORET L,4-TUF X0 2T FE
fli - FHIZFETHLDOTHDIEEZ LN,
F7o. gpt delta T v NMEEIFNA Y X 7 FHMh
HPIEDOIENEBE N A U X 7 ML
L LTOHEBMENHER S,

27,

F. FERRE
1. FSCHEFE
1. Xie XL, Kakehashi A, Wei M, Yamano S,

Takeshita M, Yunoki T, Wanibuchi H.

1-Leucine and Il-isoleucine enhance
growth of BBN-induced urothelial tumors
in the rat bladder by modulating
expression of amino acid transporters
and tumorigenesis—associated

Food Chem Toxicol, 59,

genes.

137-144, 2013.

2. Hanada S, Nishiyama N, Mizuguchi S,
Yamano S, Kakehashi A, Wei M, Inoue H,
Komatsu H, Chung K, Suehiro S, Wanibuchi
H. Clinicopathological significance of

combined analysis of cytokeratinl9
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expression and preoperative serum
CYFRA21-1 levels in human lung squamous
cell carcinoma. Osaka City Med J, 59,
35-44, 2013.

Komatsu H, Kakehashi A, Nishiyama N,
Tzumi N, Mizuguchi S, Yamano S, Inoue H,
Hanada S, Chung K, Wei M, Suehiro S,
Wanibuchi H. Complexin-2 (CPLX2) as a
potential prognostic biomarker in human
lung high grade neuroendocrine tumors.
171-180, 2013.
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Kakehashi A, Fujioka M, Tago Y, Kitano
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M, Wanibuchi H. Diphenylarsinic acid, a
chemical warfare-related neurotoxicant,
promotes liver carcinogenesis via
activation of aryl hydrocarbon receptor
signaling and consequent induction of
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273, 1-9, 2013.
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1560-1566, 2013.

Hanada S, Kakehashi A, Nishiyama N, Wei
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by hypoxic adipocyte-derived exosomes
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VT a ol OIS G OfFR. 5
28 EIFE R BT JE 2, B IRmEY T (2013
#£8 A7)

Okumura M, Wei M, Yamano S, Fujioka M,
Kakehashi A, Wanibuchi H. Oncomodulin is
a novel early marker of urinary bladder
F344 The
Congress 2013,
Amsterdam, the Netherlands (2013 &£ 9~
10 A)

Bl R ILEPHEORER, R IEE . NEE FE,
KTIER. BT w1, 2 -
viopaXaXrow A8 L UNA R
& — DRI B 1T 2 REB L O EERT
R DRET. 88 72 B B AN R IR,
B (2013 4E 10 )

PRI IEE . B B (LEFHEREAR, A A,
TAIRE, BT T IS, « ept delta
Z v bz DMA(V), 1As(III) DZEH
JFtER & OB EFE(EOBE. % 72 B A
NEFEFNRE, Mk (2013410 A)
BT . SILEF. EE E. (LERHER
RE, fEfre., B R, BT —. St
B v NP 30T B T AR B A0 E
SFE =7y S OBEERANT. 5 72 BIHAK
BFaFike, Mk (2013410 A)
HBFHRRR, B R, BRI IEE ., ZHiEE,
LB e, Z BBk, OIS - RN
NADPH &% v & =B A e EF—ThHDT
RYA =0Ty FEERAICBWTE
DAMBHERZE T 5. 5 72 B HARES
SFETE, Ik (20134 10 A)
BATE, HERMIESE, WEPERER, #7
LB R, BHEEE T o b PSS
FEM A MERBRTE A AV 7= DPAA (diphenyl
arsenic acid) DI AAEHVEH DEET.
B 72 B B AEFEFNRE, ik (2013
10 B)

carcinogenesis in rats.

European Cancer
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13.

14.

15.

16.

b em, SATELR, BERMEE. 3 K
LT AMERBIEZ W2 T v MIZ
BV 7 2= Ty UEEDFED M
Ot 19 Ble R URT U L, B
(2013 4F 11 )
Yamano S, Wei M, Wanibuchi H. Cancer
initiating cell of lung squamous cell
carcinoma in mice might be derived from
of the bronchiolar alveolar stem cell.
B 18 BHENATY—T v a v, HR
(2013411 A)
B R, EPHEORER BRI IEE BT ),
THARE, &Rz, SR v ) 7
N A K — BT A1, 2 -
dichrolopropan D i&lFE O #5112 K 5 T
T L T ORBMFFOME. 5 30 BEHA
BHERAFESRESBIORENESR, B85
(2014 4E 1 A)
BT d, FIFEE, BEMEE, B K,
ST e - PR A AUIZ I 1T B LC-Ms/Ms K
O in vitro BEREMEAT 2 IV o BT LA R
Aoy F ORES. 5 30 Bl B AR ES
SREB L UEITER, B (2014 £ 1
)
LS RRR, RRER, RAE . 2HE
=, HEE R, UFOCE, FEBER, B
EE, Bl R, SHIH  BHEN 5.5 » b
O\l 5 B SENRES ~ D b B RENE & R IT
FFIEO—F]. 5 30 [\ B AFMERE S
SR IUEMES, 5 (201441 7)
FEMIES . Bl B, B HRER, FAZRE,
ZREANE. fEOKEME, BT T o Mg
Pl BT 2 7o R Y 2ADFE AREER
B OB FofEr. % 30 Bl B AREMER
HESREBLIURINES, BE (2014
F1H)
HANEAR, R ES B K. %R,
RNk, ZibEsE, Bk Ty b
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18.

19.

20.

21.

22.

MEgamRPALETVE RO
DPAA (diphenyl arsenic acid) D3& 9 AME
HifEFA ORET. 88 30 B A AREIERESS
waBLOEMESR, B (201441 1)
= EEARK. (B RRR BRI E = B K
ALBF e, WETTEHE - BHEN 3558 5 » MEH
M ANTB WD TINE M NADPH oxidase FHZE
# apocynin [FHHMWEM ZH T 5. & 30
AARFERBEZSHRER L OETES,
fEE (201441 A)

TR, BRI IEE ., B R LB RER,
BT ). BRHEEE. BHIEH - DA B X
WiAs'"' F v MERE, HlgCBIT 2 ERR
PEOENT. 5 30 Bl A AFMERE TSRS
BRLOFNES, 5 (201441 1)
BT B R, BREG, SHIGE
T FRFRENDP AR D Valerian OFE5
Zhik. B 13 BaF FURREEZER,
Fodkil (2014 £ 1~2 1)

= EEARE, L EPHORES ., BRI IE S B K.
SV g  EHEN 8536 7 » FEREDB AW
T NIAME NADPH oxidase PHZEFH| apocynin
EERE R TS, 13 Bl F TR
RESENgE=, gkl (2014 4 1~2 )
Wei M, Yamano S, Fujioka M, Kakehashi A,

Wanibuchi H : Diphenylarsinic acid, a
chemical warfare-related neurotoxicant,
promotes liver carcinogenesis via
activation of arv] hydrocarbon receptor
signaling and consequent induction of
YERK25
FEER L~ TON AR IBIEE Y
—7 gy, K (20144E27)
LBPFEIRRR, = Ry dfbk, R E®E ., B R,
HElTEdk © T v FEIRDP AT D NADPH
oxidase (NOX) DFE]. Rk 25 - EE K L
SN TONITRZEFEY —7 > a v
7, KEE (20142 )

oxidative DNA damage in rats.
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Table. 1 HKAEE, FFIBREE., 1,4-U4 %V EE, GST-P 7
. - ( fver Average 1 4-dioxane intake GST-P positive foci
1,4-dioxane No. Final body e . e Total A i
(ppm) of rats weights (g) Absohite Relative Daily intake (meke (2 cell <)
' ST E weight (g) weight (%) {mgke bw.) b w }3 (number/area)
F344 rats
0 30 324 10 i1l %10 34 4 02 ] 0 0.20 = 030
2 30 323 £ 27 it =12 34 02 0.2 24.4 0.38 4+ 048
26 30 334 £ 14 109 = 09 33 £ 02 2.2 245.0 0.49 + 0.69
200 30 327 + 14 111 £+ 08 34 =02 21.9 24486 448 + 378
2000 30 323 = 14 114 += 18 3.8 #0535 2222 24881.8 7.36 4+ 3.65%
5000 30 310 =+ 13% 169 =08 3.8 4+ 02 5624 62988.5 1789 + 585"

# p<0.01 vs. 0 ppm group
#* p<0.03 vs. 0 ppm group



Table. 2 4= F XV o RET v MRS BT B SRR BAEE (gpt T v A)

Treatment of Mutation frequency
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1 4-dioxane Animal no. Total colonies  Total 6-TG mutants (%10 Mean £8D
i1 1,068.000 3 2.8
112 720,000 4 5.6
113 900.000 3 33
114 804.000 2 2.5 L
Oppm 121 376.000 3 8.0 43:£26
122 486.000 4 8.2
123 744,000 1 1.3
124 706,000 2 2.8
211 910,000 7 7.7
212 854,000 2 2.3
213 718,000 3 42
200ppin 214 450,000 2 4.4 65431
21 862.000 7 8.1
222 668,000 5 75
223 518,000 6 116
311 748.000 3 10.7
312 700,000 5 7.1
313 464,000 2 43
1000ppm 314 902.000 7 7.8 79429
: 321 800,000 5 6.3
322 616,000 4 6.5
323 462,000 6 13.0
411 364,000 4 11.0
412 510,000 7 13.
413 536,000 10 18.7
. 414 588.000 8 13.6 .
3000ppm 421 664,000 1 16.6 13.2£71
422 644,000 4 6.2
423 602.000 1 7
424 578.000 14 24.2

* p<0.01 v.s. O ppm group



4%

Table 3 L 4-UAFH 0 gpt B TEBRANRT T

Tvpe of mutation Treatment of 1.4-dioxane
0 200ppm 1000ppm 5000ppm
Base substitution
Transition
GCwAT 13 (591 ) 14 (438 g (243 4 (237
254 1.7° 28+ 1.7 19+ 14 324 23
AT 10 G:iC 2 (91) 1 (31) (162 ) 18 (305
03 % 06 02 = 04 i+ 12 40 % 3.1
Transversion
GCwTA 4 (182 6 (18.8) 4 {108) g {153)
09+ 1.5 L+ 08 08+ 1.1 20% 1.8
GC 0 CG 0 (0 ) ( 45) 2 (54 ) 2 (34
g 03+ 08 0.5 %+ 09 044+ 0.8
ATwTA 0 (0 3 4 (1235 7 (189 § (136
& 1.0 & 22 i5+ 10 % 1.7 18 *
AT 0 C:G 0 (0 ) 0 (0 ) 2 ( 54) 30 5.1
] 0 0.4+ 1.0 08 % 1.1
delition
Single bp 1 (45 1 (31 30( 81 ) 4 (68 )
02+ 05 02+ 05 07 = 1.1 103+ 14
Over 2bp (435 {31 3 (81 T (L7 )
03+ 09 0.2+ 04 0.7 % 09 024 06
Insertion
Single bp T (45 ) 3 (94 ) 1o 27) 0 (0 )
0.2 4+ 04 0.7 & 09 83+ 08 0
Over 2bp 0 (0 ) 1 (31) 0 (0 ) 0 (0
4] 0.2 &£ 06 4] 0
Total 22 (100 ) 32 (100 ) 37 { 100 ) 59 100 )
43 & 2.6 6.5 % 3.1 79 %+ 29 1324 7.1 %

& Number of mutations (%)
® Mutation frequency ( % 10%)
*: pvalue < 0.05 (vs 0 ppm group)
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B. W5k
BEERMEE, T v MIT LK (WB-F344) ##
i@ % AV 10%FBS & A DMEM 15 i C 37 |
5%C0, DA Tl TR L=, Mz,
W < GLW'E T & % bisphenol A
(BPA) & 4-nonylphenol (4-NP) % 0.1 B &
TN 1. OmM DR FE T 48 BERS (1 [E]/24 BER)
FF 2 EMLER U 7=, M B RE D1 3R 121,
Cell Culture Insert (8.0mm pore size)
Z v, upper chamber 21X BPA B LY
4-NP THLER L7-#0fE (5x10" cells) ##&
. lower chamber (Z (% FBS & A s Hh 2 N
Z . 16 BFEEE381%17 lower chamber (25
B L 7= #0RE % 2 AV Y @B EH LT,
IKSETF T~ O AN IE B RE~ D EEEE 1T, BPA
BLOA-NP % 1. 0mM DOJRJE T 48 RFfEAL
HLU7-%% . scrape = HAWTHE LI,
BAR T RBMEITIC 1L, BPA 3 X OV 4-NP
(1. OmM) TALER U 7=#MAe 2 0 RNA Z i L
72#81Z cDNA Z/ES L, real-time RT-PCR
ExE1To7c, S bil, BETFHRI LM
EBREDPIE X BRI 5 BT, Eih &
72 B BIR TR 5 shRNA & HLAGAATS
Vector % &IxFE A L. puromycin T
selection ZfTH Z &Ilc kD /v Fw
e A VERL L, BPA & 4-NP 254 5 %h
REmBE LI,

(f R T~ DO B FE)
BEEMEE R VEERRTHY
AN

ZE L

C. WFonksE
WB-F344 HHAGIZ BPA 35 L TN 4-NP % 4L3f
L A BB AE 72 b N B F T 217
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LT DFER %2 HT,

(1) Cell Culture Insert % AV 7=#lja
EEENEE (T BPA TALER L 7= M < im,
4-NP CIZEHE LTz,

(2) scrape V&% FIV 2K S5 (A1~ FIE
EBIRE & [FIARIC . BPA (LM L 4-NP 1
LTz,

(3) LPA SR (KEETHILIT, BPA T
L 7= #aIZB T LPAL 3EH D EFH N3 A
HAv. 4-NP TiE LPAS M LH LT,
(4) BPA 33 L O 4-NP ALER 2 & 5 HAGIEE)
RE~DREIL, IPASEIEK ) v XD

MUK THIH = 7z,

B

D. &%
N < BB IFBREE R ICFEE L,
HEAEIEOR THRET D REMED H 545+
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M R R & F IR~ IR 8% FAT
T, ZNHOERICIE, fx oRan -
BN 7 kA LI R v SR
FiE 72 & NTIE R EOMERICE{LE b T
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CERENEET 2 ML, &S
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