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Sy HURI AR

[ 5 A6 AR T o b (Hras128) 10 L 5 QPR A A 7 0 E— 2 2 ARFIRHITERTR (M) |
L — 5 —iB R TEABIC BT 5 THIRERIEOR%E (75)1)

(LB DORIA Y A2 OFHIC BT 2% (5H)

B AR AN 331 2 BREESRE AN AL DA B AR AL BIS B %8 (43 1)

TR SR A AR S B IR RTS8 A EL DR A AR IS B B R (S4%)

BRFEWE O RGO L DREDER (kM)

BB E DR S AE + BEFRPEC BT 2 BSRIEOTET & BIE OB ()

O WEzEgE

B OBLENE - IFEEEERDSAWEORAEIL Y 27 FHMIZISWC, in vivo & in vitroilBk
RICBWTCIREIREZ Z 8 Lo MBIEEZBRE L, R0 AMEE ZERFIEOFHBZHAL ML, B
7AW FIEIE (2 ORERRIZI T 2 NOAEL, LA FRIE L §°2) ORBPEIZHOWTERLL T, AR5
ENAEIIRENGFE LN E NI BXHIC—EOERZIRETH L2 HME L,

1) BT D 9 BIF COMRBHT L VBB A EZ RS RWVWEIL, @5 OO &G TIEREORKR L 72
L AREMED B D, Hras128 7 v MZBWT, filREM TEBAT BE—v a UERHDREDIL TN D

1, 2-diacylglycerol (DAG) & xIREDIEHFH T B Triacylglycerol (TAG) % . & « HIRORENAWE
ANQO DF G-I L ¥ 515 (45 10 W) 12, AFEPICH PG L, SIS ClEEIREn- 208, T
FLARIE S O FE AL DAG THEIZHEII L 7=, FLIRIZ BT D DAG DR 4y+ PKC @ 3 FE¥H D isoform(eta,
lambda, nu) ?> mRNA 88175 DAG B FLARFE N ANZEES- L TV 5 Al REMEA R X7z () .

2) BRFELVKR—F —gpt delta BIZFEBAT v NEHWT, AKEAKITIERE TR SNWADIENAME
RBFEMA Y 7L (KBrOy) O gptdelta BIR AR L RN ABMEILEHE (500ppm) T—H L, AH=X
DTFES W RBRIERZPIR Uiz, B e a =17 32 F(PB0) DAT DNA F1 oD 8-0HdG & & 285 2~
N7 APBRN AR TRITCE DR RSN (B,

3) AKEKICEENDRFMO U 7L (KBr0,) O invivo BEFME BN AMOWE & b HA 2 BHE
(500ppm) NBHHZ EEZRLIEN, 7. got delta h T AP z=v 7 Ty hEHAWT, KEKFIZ
GEND 1, 4-dioxane DIFFENAME L in vivo ZBRIFIMEOE I NOAEL 23MFAET 5 Z L2V L, BEE
DIFENRE S Tz (A

4) B ABEOIERZEEICOW T, BamER DS AME ORGIMBSEED ~T a7V v 7T
> MelQx OBMEZMET LIz fER. MiE KIBICB W CRIEIZRZR D 2 L2 R L, BEICESR RO H
L lERLE (5HH)

5) BIEEY_Xo=/7 & FPBO)IZX LA b L ABEE LT OR B &L OLBEZ D5
WB G - ORMBRIZB W T, Cyplal, Abcel, UDPCTR-2MN RN Eiz, £z, FOIRE L~ IXHE
WHFETHZ 2R LT (Z4) .

6) DNA Z[EHEER) & T 2N AMEITITREMESFE L RN E W I EZ TR TH H A, DNA IZHH
BN L CTHIEE A I = XL K0 RERORELN R 5 VMR &I A2 A e BiEE 75
EZHFRRITIREEENTWS, ZHEF 6 fEICOWT, YLE2 T8 TAL00 (DNA FREEE KB &
TA1975P (DNA BREMEEEFARR) 1261 D ERFEMEOR A &2 WE LR, MEZHRIZE-T
NOAEL WA®h T2 Z L 2L LT (KH),

7) RBPAERECBT DEEEEOBE S, M EEECTH D, L LN SELN B EEEICE Y
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DIEHRAEMIZ Y A7 T8 A A MTENZENT 2, I LTI EEIC LY B X FRER D, KBro,
DO/INEEERIZ 35T 2000 A ORI AR IMEREL & 200, 000 EIcaN 77 —H A N A—% (FCM) 12 L 5
HEICBWC BEZHERLZE AT L nBOLZLWEENEMHETIIRWZ E 2L Lz (3R,



F Al il
WFFEA R &

s | BSCEIWE DTN AL BRI BT 5 R A E O & B DR

e | B TR
RS | e o | 7 (CREER 050 1)

1 WFgEofE

1) DRGSO EERIN S L AWEL., BERFT & EEIN TGS ICB W TRPAMEZ R, 60
MED O S, FIZBT RN L > THEPAGEEE KD bOIE, BHEOROHE 51T L 250 Ak Tl
PEtEDRER L 7o CLE D AREMELR D D720, OFENBRERBRIEORRE T, &4, BREMEFHED
FERAFHICEB W TEETH D, ZOFRRGEICRNBABFICESSRBU AT LEBEL, Efi~0
BMAZMDZEEBENE Lz, EROFEE LTHIITSN TV DR O GIZ XL H18MEME - BB AMEIE
B LW ERBuE ARt cx 2 2 LoD (HH) o

2) N OREBIL 2 BRI, R AN E BRFMEOBBREZ SR L~V THLNIT 5, mHEN
—BTHLEEIC, BEROAXRT T LEITT 52 L1280, BBAWEDOIERA 1 =X LE2H] 50
LESET0D0THD, BIEHUERNAME & IEBEBEEERBDAWEDRNAA I =ALIBIT LR
BHZERONT, BB LUV TRAL, BRAEEETERIZOWTORMEBSFFRERILD A 7 =X 4
WZOWTHIALNIT D, ERIZBIT DB L OBEMEICBIT 5 —EDRMARMT 52 L2k D

(7)1,

3) BRI THY . FAKEKTIE 2~5 ppb L-LTEEENSE FRERLTWALEERY Y v
2 (KBr0,) (% 500ppm R 5 CHEMEZ » MBS AZREZIE D, 7 v NOBEIZE T 5 KBro,
B GAZ L DRNAMEOBIEOA I, 3 L OFE DNA (BEEEEER B L OWiEbEEE O3 BIZ L% 3] 5 )
2%, [FRRIZ, 1, 4- dioxane (IARC EEfi T Group 2B) @7 v MFICEIT 5D in vivo ZBHEJFME & FEMN
ANEICBENGFIET 20BN EONNCTHZ L2 HIE L, B O L) DNA 815 & 37 bR E e
WG, BLODNAZERL AR —F — BB FEAT v b TDNA KKRERBEEORPAFEIEE LTOHH
PO 2 fat3 2 ()

4) BAINES Y O CBIBFHERBAMED~T e A 7 U v 77 IO 1 2Th 5D MelQx DK
B CORPAMEERFTI L, BOBABEOFREZHLNCTHIEZENE Lz, MelQx 1T~ 7 A%
LCHIME U > 3\l Eigifngs, . M, KB SO T 2B AR R E STV 5D,

MelQx Z#F DOFENAFHETH S 100ppm 535 0. 0lppm DIRFEETA/] ~ U AR ARG L. FOEEER TO
N AMEE BT D, EAUT Ko T MelQx OIES; & KM ORITEFRZ ACF D34 BARENE A MRET L.
BEORNAWEN LD BAMEOBEOEENCE L COMANME LN D Z EiZ2iiE, BIE OISR
B OWNWTOERO—ImNELND Z L2/ s (5FH) .

5) #& B A D Piperonyl butoxide (PBO) X, ¥ 7 AT v b DIE@IGFMNITREWE T 5, F344/Nsle
v baERAWEHRHET L TR OLNTHEI CREFREEZHLNICT D7D~ A 7 a7 LA T &7

STz, FBLEMN 2 5L EIHEME R Uiz b O BLE TERIEICEET 285 - THLZ D, Ik
PERAFEAE (ROS) 723, 2 % PBO BEDFFIRIZI VN THEEAE STV 2 AIREMED RIE S iv7z, H & PBO #
HIBRTCIE, WE E TICHEM L7 mHEFEBROFE R B 5172 ROS FEAICE#E T 2 BR FIZ OV TE
BT 2 £ L, 8n P RAOBIE « BEZMEOBE VB FOEREITO, BB RA T =X N
SLBEEIZOWTOMRZGED Z 2 HE Lz, E8HITER 7 L A % o (FL) R OWEE T EA

B-F7 F7ZHRYBN)IZHONTH, w7 A (FL) KTU'T v b (BNF) & F\ 7o ZBEFEIFR AT T MIZE
W, A7 a7 LA - EREBE TRBUMNT ATV, BN AUFIZB T 2L A L ADE
EHLNCTHZEHBEEE L. (Z/H)

6) (L FWE O AMEFHGIZ I T DNA & EHEAEN & T 2B AMBEIIZEENFE LRV E NI B X
FR—EHTH 5, Lo, DNASAIIATER 2 EOBRENR AR L TH, DNABE A =X AL %

3



CO875524
長方形


§7kﬁ£0)§§fﬁ7bxﬁEhfccb\ﬁﬁﬁggﬂz%i%%é’j?ﬁfﬁ (Biological threshold) & 953 2 FNrH42"8
SINTWD, TNERIET D700, EEHEBRZFHR T 2 BEEE R4 T, DNA (B8 KRk & B
iﬁ&@ﬁ?@%%ﬁﬂbf%w@?é ET, AEMTFRRREOEEZH O T A EE LT
Do BEFMMRRITIZIRX 7 UATF REREEEREHR TH 5 /E X 7 H TAL00 #£, BFAER O
TA1975/pKM101 (TA1975P) ¥z HW %, WRIZ 6 FEFEDZE BIFME & W Fi e BIELL FO & TIRA L
TR & L CTERFMOEEOHEBICHOWTINS (KH),
7) MEAVEMIZER L, ZORBAMENFERINTWST 7 VLT I RiZoW TR 2%, 77 UL
7 2RI/ MEOFHFRMEITEE U QX B0 OfERAME SN TEY, ICH A K74 12H-
THBZ Ehi 3 25, SRR A &R CO/MMEERMEZ @ E OSOLBEMEE T TR L, Sbicyr—
A N A=FZHWT LEESH O OBIEMIEE KRR 100 TlfaE CitHT 22 &ick->C, 7—%4
DR Z S Z L2 BB E LT-, & 5HITKBro, \IZ oW T b DR EIRICH T a2 ME L, DNA
\CEHEER T 28 BHEWE KT 5 2P R BEOFEIC SN TS | BinmEwE O H &S,
MIERIEIC S W TERE M5 (BF) |

2 MO
(1) WrZEDRE & isE
In vivo FEBRR

1) HEREERE DR B OB 5T 5 7 a5 A4 ¥ F—F C (PKC) DIEMALME TH D
1, 2-diacylglycerol (DAG) IZRENAT O E—X—L LTHERHTOHENMOEINTWD, DAG IZEHME L
THIR ST D28, B O BERBRICB D UIR N AMEITRD LT iRy, & () S 3R ()
RN iEmEZtte b7 a M c-Ha—ras i@l 7oAV x=v 27 v b (Hrasl128) ZHW\T. DAGIZ
EHERFEINLE, BLOAEN LRI SN 25HE OERIER ORI RN AMR - 7T —
a NEREZmH U, & () 3R (M) 288 & T 2P AYWE 4-nitroquinoline—1-oxide (4-NQO)
10ppm Z BRI 2 TG54 () . 5% 0 (M) (2, it DAG (1, 3-DAG 70%, 1, 2-DAG 30%)
&t IROIRIFEARE R ORI U TAG (KEJH) 2 DRERNICH FH5-L (% 0.5ml, 138 2 [E30% 1 [A]),
TIE 20 T T L CH OISR AOHEMIER, MTiX 15 T T L CHLIRIEE S A OMREEH 2 it
L7z, &5I2, LM TiX protein kinase C (PKC) DOFIBLODIRFEIZDOWTH T T 4 M FERIZ THFT L 7=,
Z w ~ PKC isoform %3 11 F¥ETFET A DT, & T D isoform |Z%F LT primer Zi%E L. Mg 5
fragment OHEILELS| 2 HEFBF% . RT-PCR 7 v A I CHMEZ Y > T NDA Y ) —=0 T E{To 7z,
ZORER, HETITE EEOHLFNE L FRAORER LARE/ T v MW TDAG £ 5 & TAG XHIREEIC
BT EFE T > 7 #ETITFLIRORRDS A O %L/ 7~ N X.DAG JHE 2 [ 58 1.3321. 12 TH Y TAG
KPHERE 0.44£1. 01 L 0 AR (PL0.05) ¥, RS AOERE (¢/7 >~ M) Tid DAG I 2 [ElF 51
2.71%£3.71, 1[G/ 3. 4524, 15 TH Y . WIvd TAG KFHEEE 0. 75+£2. 21 L 0 A& (P 0. 05) D
HMA L 541, DAG DA DR AT 1T — a AEHADN RS2, PKC OfFFTIZIW T, Hras128 OIEH
FLAARR 31T D PKC isoform DFEHLL-~LIZ, 0.5ml DAG & 0.5ml TAG & 2 [l (I ZEPNIZIE K LT,
FEERES 4 3 CELARALRR A 7 UARAT U 72 S DAG ALEERE C 3 FEE D isoform(eta, lambda, nu) ¢ mRNA
FEHLH DAG 12 L 0 BF R S, IR BNAOREIZE G L TV D AIREMEN R S iz, BLEORE
i, Hras128 123\ T, DAG IFIBRERHNL O FIZE W TUIED A ZHIR IR0 > 7228, WIS 417- DAG
73 R DO FLIRIZ I3 T PKC DR BLA HEIN & TR ADMEE S - AlRetEn R S (BEH),

2) EHERFWE LR —F —gpt delta BIETEAT v MEHAWT, BIFEOBEMOBERENMS X OIEEE
RN AWE Z 13 BFRE L, AEREEEELE L TEPAMEZRBET S L EHIT, VEAR—¥—ER
T L DZRIRIE B A igas BT L 7r§%éiHuﬁ;ﬁ§2£§§éE0)*HE§%EF+””L/f\/b7fﬁ¢$ﬁl/f_o Fio, LR
TR OIS « M2 VT x OBRLIA B L AD~—H—({ZOW T, BN AMERHM I A T EED>
I RET LT,
D A D KBrO, & BERE & L CERBRETT o7, MERED F344 5% gpt delta 7 v MZ KBrO, &%
A AED 500 ppm OPELFE T 9 BMEUKZ G L &5 1 87X 0 HE{LY'E D o —tocopherol (TP) . sodium

ascorbic acid (SAA). mercaptoethane sulfonate (MESA) Z4% 1%DIEREICIR U7y R skl 2 10 %
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THHEBIEE72, KBro, z & 58T MR O A% 5 2 728, B X OEAERE LT 72, B O 8-0HdG
L L E SAA $ 5 CIHERE & 12 KBrO @ A D B BREEIC R THE ORE A 7~ L7, BrdU £2ak# 1%,
HETIIW T ORI E T H R <. MO SAA B L OVMESA B ERECA B Lz, £7-, MEET
got AL+ D RZEIRE BMHEE OHMAZRBD BT, WT NOFIR L E b R E 5 2 7)o
7oo LAEX V| KBrO, 25354 2 MIAEEHETENE 22 & QNS in vivo ZRRJFME & BRALAD A L A O BE M3
LIS noT,

I BT, HE6 WD F344 5% gpt delta 7 v MERES PLIZ, 2% PBO &, 0.1%7 = / 3L Z —/L (PB,
ENARELLT)) #2224, 13 AR S L, }F DNA F10> 8-0HdG &, gpt s 1-2EIRZE BARE 72
DWNCER AR T DEMRNT UT-, & OREER FEEIIM ORGSO TH A EISHIN L 72, 8-0HdG
X, PBO @ 4 BB GRECHBREL L L CTHEIC LR L, 13 HBREGHE TS SICHEFEREMABLER S
iz, —J7, PBEGEECIEERMIN A8 U T LITRBO b hroTo, 13 HERGEEOREE 3 Hllzou
T in vivo mutation assay &3 L7= & Z A, PBO #5512 B D28 FAR L /3 eF BREFIZ L U TR 3~5 50D
EEE TR LTme FOANYT N MENTOFRES, FICAT:TAD T o A= 3 VEROHEMARZED 51
7oo —J7. PBEGREO BB ITELITRD o7z, 2% PBO &, 0.1%7 = / 73L& —)L (PB)
DFEINITRPE 2 B U= 8 T2 b bR 2 Re T R S iz (F)I),

3) 7 v FOBIRICI T D AKE KM EG Y E KBrO, 1 X % 457 DNA (5 EE1E MR 36 L O k%R D
FEHLE L WL DNA (55 & OFBZMRE L, gotdelta T v AV ==y 275 M HWT, KBro, & [A]
FRIC @ HE TN AWE 1, 4-dioxane DIF in vivo 2R BJFME & RN AMEE MG L=, B 1 Tld Wistar
T MMZBIEN AWE N-ethyl-N-hydroxyethylnitrosamine (EHEN) & 0. 05%, 2 WKk E L. + D%
KBr0, % 0, 0. 02, 0. 2, 2, 8, 30, 125, 250 ppm O H £ T 2 BWEKKE G L, BlZBIT 5 &5 DNA (5 EE1EE
FB LV LEEE DR A e Lz, FEBR2 TIXF344 7 v MR OMEICHRIE SN D

1, 4-dioxane % 0, 2. 20, 200, 2000, 5000 ppm O & T 16 MEHALL G- L. AR AL DIEETH
% GST-P [t DR AL R L T, BEOFEL R LIz, FEHR 3 Tld gpt delta 7 v MZ

1, 4~dioxane % 0, 200, 1000, 5000 ppm ® FHE T 16 BRIFKEEL L. FFIZHIT 5 gpt B DA FHHE
FE L GST-P BB DR A IOV T OBIEO G A BT LT,

ZDOFER . KBro, %57 v FEICIIT S 0ggl, MTH, MYH 72 & @ DNA {5 EEE I {n 13 L OVGPX2, GST
72 E OB LEEREIR F O mRNA BRI HMICAEREIIA DN oTo 2 b RIEBROFKM:
UL, KBrO, DI 5% ERE OB 1 mRNA B &I B Z RIS 202 MBI L ()R 1),
X 5121, 4-dioxane D F344 7 » MFIZE T DR ANEZKFET L 72 #E 58 GST-P BEERIFR IR O 34213 0 ppm
(ZHE#E L C 2000 ppm 2> HAEISHM L7225, 200 ppm LA F CTIEZEITRD Lo 72, AIHESHEE 1T
5000 ppm AECORAEIHM L7 (EBR2) , 1,4-dioxane @ gpt delta 7 v MAFIZEIT DINAME L
B BF M2 MRE L7 fE R, IFIRIC 3T 5 gpt s O B 0 ppm (2 EfE LT 5000 ppm ClIAE
HAANL . 1000 ppm CTIEHEMME AN A SA72A5, 200 ppm TIEZEILRD B2 -T2, GST-P B R
DOFEA & HIFEEEFEAREIX 5000 ppm TOAGEITHEM L7- (5 3) . LLEX V| 1,4-dioxane DIFFEN A
ML in vivo EEJFMEME & HIZ NOAEL 3FAET 5 Z LI L, BMEOFIEN R Sz (f5H) .
4) MBGHEIZ X > TRAETIRENBAMEAT YA 7V v 7T I NelQx ZZDOENAUHETH D
100ppm 735, A 10 & LT 10, 1, 0.1, 0.0lppm DIKMEETA/J i~ AR O#KE L, & KiFIC
BIIREDABBEOEROKREZITo72, S HIZH NERORNAME T D NNK 2 JEENE 5%
IR D MelQx 25 L. £ DI ANMEDOBEL NNK OG- O &L B8 T 5008 9 it LT,
ZTORER, MEA/] ~ A, 120 [C%& 6 BECyiF. 1235 5 BEICIE MeIQx % 100, 10, 1, 0.1, 0.0lppm ®
TR CHEAEHIIR U TR ARG L., 6 BHIIEM RO L O IREE S LTz, FEBRBIFEIL 32 B L L. MelQx
DFEN IEI# T D&M aR, . i, KIEZH LI, EREN O T OMEMHERZE % MR LT,
ZOREFR, FAE UTMIEEORABE 2 5NN~ T A 1 EHT2 Y OFAMEIT MeIQx100ppm F TIX, xf
HEBE L AR IR 077, 600ppm THAEMAE, HEE HITHRBICHENT 5 Z L2 LT D | MelQx
D% DS A D BIEIL 100~600ppm DONCTFET D Z ENH LN/ 5T, —F, KBGO ACF ##5 &%
DIEABELE 72 5 ONTARE T BARAEVECHIIN L. 100ppm # 5.8 THEHZMICHEE L 20 | & KBTI
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MeIQx OFMNAMICEA L TR DS E R LT (5HH)
5) BIEE o =7 & F(PB0) DF « FHERGIZBWTERL LB A L ABEE RO
%ﬁ%ﬁ&wﬁﬁﬁwﬁwﬁﬁ%@@i%ﬁitw E SR E (0. 015, 0.0313, 0.0625%) 12815
A BT 2 520 U7, @R PIE A 7 v A % 2 (FL) R OBEREFREH B-F 7 b7 T 78 (BNF)
kowf . CBEEREBAET VRV, FFREBSABTEICET DL A N LA DB AT LTz,
DGR %0@7/%ﬁ%¢h%F X LA N VARG 95 Z EAVURER S U7z, 0.125, 0.25, 0.5
FBEO 0% PBO BEHFEIZR L Clfn T3 BUMRNT L 0 3 L7z 9 s 1IZBH L C Real time RT-PCR fi#4T
AT 145, 2% 58T Cyplal, UDPGTR-2, GPX-2, Abce3 DG T-RENA B R FH LH 2R LT,
—J7. HRIDBAIRE~—H—Th 5 GST-P EGATIX, A E 2B L mEO X 0. 25% PBO
BERELLETH -T2,

S BT, PBOIC L Db A b L A BEE s D FE BB M VS M D @ W B s OB Tl 2
L= b A b U ABEE(R T (Akr7a3, Ngol, UDPGTR-2. Gpx2. GR. Slc7ab. Abced) 0 mRNA 3 Hi 25 &)
%%%Lk#% B b RZ OBV EIE X Cyplal, Abce3, UDPGTR-2TohV . = OEMEIX 0.0313% T
b5 ENHERTE -, BMHPIER 7V A F o (FL) R OWEEFER B-F 7 7 TR BNF) 2O\ T
ﬁ\v?%@U&U7/h@@%%wh_&%ﬁ%ﬁh%rwukwf\m#mﬁ£v~ﬁ~mm&
Y GST-P) D AN N MBS FETE 1 (PCNA) D TTHENRD B, <A 7 a7 LA Rl - & EER 755
FENT DFER D, BRI A b L ABERE FRBLOBINAEO bitle, i, FI7r Y —AZBT
% ROS PEAZ B D TUHENBIZE S, FL L UFBNF DATFE DS Atz s fé&m%xbvx®%5ﬁ%%én
= (Z4%) .

In vitro FEERF%

DNA &1 K8k & 2 OB AR O — Rt OMEE 2 AW 7o B mm R ©, PR RS O &8
B2 BInEMEOEG I EL G 5, DNA ZEHER & 3 5 ERFIZ KX > T DNA A INEATE e & D
BENAER L TH, DNAMEE A = X LI L0 Z2IRZER OB FL 6 72 MR BT 5 s
IZOWTHEICHRGTT 2, S HI, HEOERFIC X 2B TOMBEROF IOV THRET L7z,

ZORER, BRMICEENILREF L L TaAbRTWAAT YA 7Y v o7 I U BERWT, B4R
& DNA B RABHE & O T OZEIRIE RBAE 2 i35 Z & C, Lt oA FR e BEIC DWW TREET 5
ZEEF -ORME L, 612, lx0ERFICZO LS REMTFHRBELRE LZLGAETH, £
BOERIFOEENFNC L > TERFMENBIN D TREEAMEET 2 2 L 25 O HME Lz,

6 FIADBER DR N AN E~T O A7V v 77 I8 (Trp-P-1, Trp—P-2, Glu-P-1, Glu-P-2, IQ,
MelIQ) IZ-DUNT., DNA FREMBEE KBHEO Y LT X T H TAS, 3 L ONEFARED TA1978/pKM101 (TA1978P)
W39 DA RFEMEOR B HE&EEZH S, AW PRl T B b HEE RO, KIZ 6
BoO~TaY A7) o7 I VREEDTRIBELL T OHETEA LT, TA1978P #RIZx L TR FME
MBI D INENERRIRER, BRFEESRE SN, Lo TATeth A7 0 v 77 IVHEICED
DNA 8B DINFEZHFNT L - TDINA IR N ERIIThN T, BREMESRB SN LRIz, 2o

i{}i Al &2 DIEFLFIZ Biological threshold iR E L/ E L TH. ZERFOESIERIZONTH T

IZHBRE LW EEBENRBRN 2 N2 ERHA LN E o7 (KRH) o

~TaYA 7Y w7 I UANOZERE 6 FEEEIC OV T, P LE R T TAL00 (DNA [REEE RIERK) |
P LD TA1975P (DNA BREMEEEF AR I3 22 R FEMOR TR A &L~ T, AR 72 EIE
UTFEBZONDHEA RO, WIZ 6 FEOZRF A2 AW FRIRMELLT O & TEA LT, TAL975P
BRICKRE U CE BT BLN D B DT TR R RRICE AR A EEL b o TERFMED R
ATz, TAULDNA BREEBEDERITONT, BRFEENRM S SRS, FfFEEICA~T =
YA 7V w77 I I KD DNABIEO MBSOV THE L7, LAY Tide < THERR
(2 X % DNA HIGITIIMBEMD B D 2 & o 7o, BERIFOAYFHIZZBIEOREICE L i, HEE1EH
FTEBLRNEEBENRBERN W 2L L CRH),

7) WHEOTFET/IMERRENBE SN S HE L VIRWHERICE T S/MEEREERE L, BTV
fb¥E e LT, BXVBEICORBO N T D RMIRINY TH 2 RHFZE I VU L% Hv, (KH &K
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B D/INEFE R EEROBMEEBSZIC L D ks 7 a—H A N A= 25 HIETHEBRE L.
ﬁmiﬁf@m%Lm%E%@@%ﬁ%ﬁoto
FORER, BRPRERIOMEERICAER L, TORDPAMEDRBEEINTWA T Z U LT 2 RIZHOWTH
L7z, 727 VLT 2 RIZMEOFHRIECE U CQIRalE & B ofERAHE SN TRy, ICH A
A RTA NHE > TRERZ M L 7o, 4 RNXRFICIRH &I T O/ MEA R 2l 5 O gL BRMEE T Crl%
L, &bz —%A A= ZHWT 1EEKD =0 OB % FoR 100 FilleE Tt 2, %
THERCDTZD O Takbra Ehi Lz, 250 mg/kg 3 L1200 mg/kg DHETROKEG LSS, ~
U AT BT Lz, LLEO PR R A2 ZE L, ARBRITRE AE% 100 mg/kg (2% E LLL AL
V10 THIRL, 7THEZRE L, RELEHWEeT 7 U Pt Lo i X BAERYEET 1 ER
2000 {EOMERARMER 2 B2 L=, 100 mg/kg B HRETIXH DN RFHRBBIESN, 727 VAT I Rk
BIRIAGZ DT N — RWETH D Z LN LNl —, 3wmw@uT@m£fi4#@
OB RIIBlEsnehoTz, L LR s, (RAER COBEROEE LS 2 56, BIERNEX
EARZEEZZE L -BEZPNETHD 2 kﬁlﬂ“ﬂﬁéﬂéﬁtfﬁfﬁoto /BRI ICH 734 1\7/( NTHE
of, RIEMEA VU LAORGHEIT, THABROMSREND, KEmH &% 100mg/kg & LELTNAM 2 TR

PEAIR L, W RERE 2 e 7T HEARRIE L, 7Lﬁ@%iw1v¢x’%mﬁﬁbto&Q%ﬁﬂ%
%mb KA HND T 7 U DA b DBARPEEIEIZ LD &~ 7 A 2000 {H OMERIR fLEK 2 65t
BAPKEE T ORI Ltoﬂﬁ %vvxﬁ%%lmuLﬁmL Ta—HA N A—% FM 2L DHEEE
M L7z, BAMEEBIEE T, REHE TH O/ MERRDBIE S, (BHER I MEIOFERITBIES
nghoi-, FOM Tid, @iz m@@%ﬁ%ﬁ &L RAHEICE W TS /IME A RO IRIMER DA B
[ZHEIN L7273, 200, 000 LA EA2#EIE4 25 2 LT, /IMED B ITER AR5 L9122,
INEFE3E T~ U AEUREL & LT R T2 ﬁ%iﬁf@ﬁ%ﬁfiv?x@@%ﬁﬂ7/#®ﬁﬁw
THY . ﬁiﬁm#@%miﬁ EINIRoTe, TIVHOELRE LT, DNA HBIEEEEEEEICE L
TORMEREICBET 28 m a2 E O 2 FR kR (3R .

UbwE LD L. in vivo THE, B ORFENARER CIIF CORB 22T TEBAENEIE S
D ATREMED B D IIEEOFEN AWE ORRIE, gpt delta N7 VAV 2=v 27 T v FEHWZEIED
TN AWE ORMIMRERIEZ TR L, BE-SCHCEPKICHE Z 415 1, 4-dioxane (IARC i C Group 2B)
D gpt delta " T AV 2=v 7 Ty MIBITD in vivoZBBFM L IFRIERZEZORLEICRB W TCENRE
WA FRBIEOFET 5 2 & MEEMIZE 15 MelQx DI AN AW FHIBIED N & KIBIZE
DR ZE, PBO D~ A 7 07 LA RN K DB HBUCEB W THEIEDFET 5 2 & HE2P 60
L7co invitro TIXV/LERT E TAL00 (DNA BREMBEIE R | B LTV TA1975P (DNA BREEEEFE
MR 5 2 B E O R HH RS SIS A B E OB RN & > TNOAEL IZEE AL D Z &
KBr0, O /MEFABRIZF3\ N T 2000 {E OMGIRARIMER A7 7 > K & 200, 000 f# | ﬁm5ﬁ17m~%4%f &
(FCM) 12 L 2 WEDOFER., BEICOWTLR L7 & Z AT LHEBEDEMTIER W E 2B 5000
7

(2) RWFgEZFITREE Lcim e il s M4 o U 2 B
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(3) HFF R OMRFEF A D% & A3
BrlzZa L

(4) 2ot (FHEE, LAV U —RX, Y7 b« T —FX—2ADOHEEE)
Hlze L

3 A%oRE %

F TIOR3 TG S D RN IEEARE S D 72D, R SRV IRIE TR AN
Wd> THIICBIT 2RI L > TRPANEEEZ KD bORH D, ZORZRWEIL, W OIREFR D A
R CITFERINTWDLAREMEDR S D, £ ORERMEICOWT, PR & AFED BRI S 4L CEHE
EEWRBEE R U TRNANE - BRALTaT—2 3 UERZRTRHREMEDO H 2 W E O Bl TORN A
PERRER S AT DR+ 5 2 L 2 AL LT, PKC DIEMALME DAG IZDW T, AREANICE F OIRE &
IZEWVE CTHEEN TG L ERICB WD TRERM A SEELILIRIC T e —2 a MERABR A S
72o EHIZDAG DIERITdH 5 PKC OFFENIAM A OGN Z L ITEFORICSRRn b EEZ 2 bivd,
R L7=8WiE, ILIRENABERZEIEE THL-DICBE SN0, HHEMET T MIMEH K
BEMIZONWTISHZOBREPLETH S (HH) .

I FE CHBELEEERNAMEICDEINZN O b EmWIEERAEREH T 5 PBO 1L gpt delta 7 v k
EHOTEARFEREREN S, 2O in vivo BRIFERH S0 E 700 | BB AMFHEORBELICART & A
WERTHDLZ PRI, L, %7y MI gptBinfabv—#n 7 a A 470 8L
D7 EEBEOIX DD X L K FEHE AR EE 2 A3 H Y, SHRUBTRESHETHD (A,
KBrO, | & % 45-H8 DNA 5 EE1E IS O R BLE & BR{LA DNA 55 L O AT L, gptdelta h T AY
t=v 77y hEHWT, KBro, & [FIERIC & & TR AWE 1, 4-dioxane DT in vivo Z RGN L
DS A fE L2 AFZE T, KBrO; 13 125 ppm 22 H (LAY DNA B EFE A B S Z L2 b b b3 (IE
FEREORER) | Oggl, MTH, MYH 72 E DM 72 DNA (5 FEE R B 5 T O mRNA R EIIEBbIX 72 )
ST=ZEML, SHINLOBLGFOEAE L NIVORBER I OVEM., & 512 KBro, R 52T
LREBCERFTILERDDL EEZ LD (EH)

Mt A/J ~ 7 1T MelQx % 100, 10, 1, 0.1, 0.0lppm THEHERPEHIIE U TROKRE L, 2 AFERINE
WehrHEmE, . M. KIFZ OIS, TRENOlEE TOIBMHIRA 2 et L2 E, MeIQx O fifi
HEDN A D BEIE 100~600ppm DIZAFIET D25, KAHD ACF TlE 100ppm % 5-HE THEFHFIIICH R & 72
V. Bfi& RIBTIZNOAEL fHIT R 2 Z L ZBH LN L2 2 L. BRAWE Olfes itk 4 2§+ % -
TEERMRLLLD (5HM)

(b A F L A~—0—& LT 8-0HdG DJEZIT > T\ DH 23, Z DOFEE{LAY DNA 503 2R AR &
LCHEESNDDENDICOVWTERIBRHABMLETH D (Z4)

HUOIEREZ FFo~T a4 27 U v 77 I V% 6 RS Lot BLORZR D ERMKE T
DNA & ST 52 BF 6 M A A DR T2 5E8 OB A DRI OV THRRIZAER, MEDERH D Z &
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CO875524
長方形


BT o7z, Ll MRMRITHR SN o folon, REMIHHIZI O TIRMTITHEET
% PIRENED B DRI OO TR A B/ T 5 2 & THAEMICO VL TIIHATE S LB 6N
CKH) .

RFEWH Y U LIE, BAOREZHDLREFMHTHY . —ROBE~OREMITEE LS T
Do ZORFMH Y U LIZ 250ppm RETOYAKEEETT v MNEICERZFHT 52 LBARESL T
%73, 250ppm OPFE &/ IMEOTEFE & OBIHEIZB VT, AR RBEOMELZ B R T L8R H 5 &
bihvd ()





