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1. K

N=—1—AFN~TFN—N —Tx=)L—p—T7x=L>T7 D Bhas 42 #l
iz AW A BB RR(T e — g Vi) 2 FEhE L. in vitro DFENA T 0T —
va AERERHE LT,

TEE RS O H &5 E O 72 D ORIk R IL, REmHE%Z 10 mM (8 3.0
mg/mL) & L., Ak 2, 12 AREMCHEIELZ, TORE. BEMEGEED) X A3
B ARRHAE ISR 1% 0.0049, 0.010, 0.020 mM DOHAETEN LI, 109, 84, 30%
Za LTz, 0.020 mM UL EOH & THIFREMEDN RO biv/o /oo, IEIRREER O K&
FHE13 0.020 mM (Z¥TV 0.025 mM & L, Aty 2 T9 BPEICRRE LT,

TR ER 2 £l L 72 f5 5. 0.025 mM O &%, Mfasttic kv 7rxz
RO DI T o 7ol M FRIRE ORISR0 b ERAN LT, SFf%f
GO DO BEZ RO TR E SR TIX, Uz v H T2V ORI E R ER
HAR) 1T, P PE (A0 sef BRI 6 U CRERHAMICA BN & R S o Tz, BErE(ALD
K FRAE LS 69~ 2 AR B SR 1%, 0.0016, 0.0022, 0.0031, 0.0044, 0.0063, 0.0088.
0.013, 0.018, 0.025 mM OHETENZLI, 95, 93, 102, 108, 105, 98, 85,
57. 32% ThH -7z,

7pds, RERAGLOHEFAE  (ORMEQEED) 5 FREEO B EIRHLR D 12 8,/ 7 = LR
. QBEPERHREED I E AN A ZITE . QBRI E ALERTE O 5 3L et S i
M APRELLE) 1, 2Tl S Tunis,

R (T n e — a3 VREDICRB W T, MlaEMEIC X0 gt & L2 A
B2 RV T OB E R TR BESERICHREHFIIICA B INIR O 6
Ro Tz, o, RBRAL O EEEI T A TSN TRV, RIS LZb 0 &
T L7,

PLEDOFER X v | KYeSr'E @ Bhas 42 fMlAIZ %95 in vitro TOIEN AT 0 E—
voa AERIEREME S HIE L,
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2. WEBRAEF
2-1. #EREWERE TS 4392)
1) WeBRYE DOME

bW E O 4 Fr

(TUPAC ffaiklz k%) N=—1—AFNA~TFNV—N —Tz=)b—p—Txz=bL T T IV

il 4 | N1-(Octan-2-y1)- N-4-phenylbenzene-1,4-diamine

HyC

g S 3 R P S
W T b RHOSE

E. € OREOHE) O \O
HhC ]

H

BRI L7 BRI L7 b
- 98.69 TCNO0522
(LR O g MEOD 5 FEE
AW D4 TR e O B
W (24 =)
C A S ¥ = |(15233-47-3 7K = £ =
A
55 7 & [296.45 7 —
7 = (1408 - WK 53U 50)
fal o \ .
: ORI BT MR BB B O
W |
Ko—
%z it M| —
o —
v VRS e e Vi e i
IR T DI S | K — — DMSO | '%#: 6.0X 102 mg/mL* | —
TER | — — o )| — —

ik S T | LT AN AR S

* ARANATT AT Z—DRBRIZL D,
2) PR K OELY
WERE L, BRI E R E IR CERE LTz, #ERE OB D MZHOW T, B
TR TiTo 72,
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3) HERE DR
O il I
A FR T AF LA LEF Y R(DMSO)
&I Fro il T 240
Lot No. : TWL4845
s 100.0%
@ IR OFLH
PeERYE 1L, DMSO (25 LT 6.0x102 mg/mL D& TEE L, B8kl LT
0.5 vol% DIMNETHRERICHWD Z ENFARETh -7z, £, #ERMWEIZ DMSO
EINZTBRIZ, . i, BEEOEPRBD LN ol LEDZ &0 b
DMSO Z¥glt s U TR L7z,
@ BRI E R DR
W 2 E L, DMSO ZifsL7-b o0& kmlilmins Lz, 2z
DMSO TEMEMIN L CHRMLRWE AR A2 R Uiz, AREEIC O VW TIL, HE
T T CITo 70, HBREIRIR OFRI T AR L Lz,
@ BERWE VAR O LB
VEEOREREY 50 mL F = — 7 IZED . ¥ L72R0s &R B IR & IR
(R AR IE 0.5 %) L 7 (BRI E R AR A~ OB L7 L — N ORERIR A = |
T2 BRI E RRIR 2 T A Z LI K 0 T o -, WUEREEIT, HEIT T T
117,
© i A
BEERIE DRPED 95% LA ETH D7D, MR X5 L2 ho T,

2-2. ot
1) B

A5 12207 N 7T H ) ANT #NViR—1-13-7 &7 — ~TPA)
&I Sigma-Aldrich 1

Lot No. : SLBS0478V

L 100%

2) AR A E D AR L
TPA 3 Bhas 42 #lffd Zz W 2 IPEERGARIC 7 nt—2 — & LTAMEH S
TEBY, BANAET veA W5t 2 —DERT —Z bEERTD,
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3) BT E IR OFSRL, RAFIC DV T
FTEDIEEED DMSO Rk R, /7EL T, —80°CLLF CHuEiR T L, iftk 2 4ELL
PV PR L CHV 2, PRATIRASIRIRI L, BERERTITARR L TRV,
fE L . DMSOGFYEAIZE THM, Lot No.: TWL4845, M : 100.0%)
BOEIREE 50 ng/mL

2-3. [aEP R EE) %t iR
Fa (ARSI & L C, DMSO ZE#IKICHIN LT, BEEER~DOIikEIX, 0.5
vol% & L7-,

2-4. fHEA L7-fa
1) fifH
Bhas 42(~ 7 A 222 H13 BALB/c 3T3 A31-1-1 |2 v-Ha-ras 85 - %8 A L 7=
fia)
2) HFETR
—IRMENEN i et o 2 — 20 AFQ017T43 A 3 H, AFR17 )
3) PRAFSRMF
k2 Fh TERAF(9 12)
4) FEEEM
U URRIEMIEEFEBS, = > FES 0 S1160581780, Biowest #)% 5 vol%, ~_=3V
> % 50 UmL, A kL7 h~A > 50 ug/mL %5 Dulbecco’s modified Eagle’s
medium/ Ham’s F12 (Life Technologies) Z55#{Z(DF5F) & L CHW, 37°C, 5%CO02
DLMT TR LT,

5) ik

R IERE A HEFF L TV D, v A 27T X~ DG 3T,
6) EERPLH

BRI ST ),
7) S

WAEORAE LT (19 1%) AR L <., fifabEsmatEt CIlafm L T ok
10 fREAN O FfIa %2 VN -, TR REERER Tl L T bk 2 [RELN ol
Z Tz,
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3. RBRGIE
3-1. PR L7=akBr ik
[Bhas 42 #ifi & 2 B GABR I L 2R O UE ) (k26457 A 4 H,
JEAE B 5 8 M EARFE MR Y — 3 o 7 VL — A EHIE) IS U CFERE LT,

3-2. RERRERK
T din sl Bk 0O F % i D 7= O I A ARt s sk Bk 2 526 L 7= %2 12, TR R sk &
FEhE L7~ BEERRRII T — a3 VRO EE LT,

3-3. YuEt—I 3 il
3-3-1. HERE D= O AR
ARG I, S HE 3 v L EHWTER L, RBRIIkeEHELS 10
mMGK) 3.0 mg/mL) & LT, Akt 2 T 12 BP0 A& THEi L7z, HinE 5RO
SR L U CREMEGR ) e AR T . OB DRIED DI T T 7 & T T,
FeBr 7k
AIEIX 0.25% b U 7o u W THRIBE L 7=, HIIEIRES 0.7x104#/mL %%
e Lz, ZOMIRER 2 mL(1.4x104f) % 6 7 = /L7 L — MI3EE@ 7 =L
SHE) UTe, R 4 B RIS R IR 2 BRI E & 7 13RI % 5y Do K5 R K 2m L (24 HA
L7z, $&FE 7 B12IC 10% AL~ U CEE L, KL, L T0.1%27 U AX )L
NAF oy MNRIRTYtE Uiz, W%, 2.0 mL OGaFRMHEGO% =% 7 —1L &
U0.02 N EfEEZET) Ty URAZAANLF Ly &%, O 0.1 mL
96 7 /L7 L— MNMIBL.B50nm IZBIFARNELE~ A 7S L— K —&
—TCHIE L7z, ORI X 0 S ALERRE T OFH BB (%) & 2R D 72,

X(%)=(T—B)/(S—B)x100
X o HRER )R AV E 0D A o R0 I B A 22 (%)
S o FEMEERIEE) Sk FREE D W G
T : WR5RY)E ALEREE DU
B: 7727 ORNEGRERRD I % ANTZT =)L)
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3-3-2. JEHERHAAER
BRI, IEEE RGNS SHE 6 ¥ = /L, Ml AR E FIC 3
U b & AWTER Lz, AEREDOOMIEERBR O RIS, BE
HAHARRER I 0.0256 mM Z A& mHEE L, AV 2 TOBEBOMHETEmM LT, ©
BEHRHARER O X & U TR QR of IR OGPt BR 2 5% L Al s 5 == 30 72 o
WNCEEDFFEDTZOITT T 7 a1, 703 . TPA O HIZ 31T 2 FEIE(DMSO0)
TR, R OV (DMSO)E (0.5 vol%) & —E SHiz,
FEBR 71k
MY 0.25% b U 7o 2 VT HIBE L 72, HEIEIEREE 0.7x1048/mL D%
e Lic, ZOHIRRERK 2 mL(1.4x104f) %2 6 7 = /L7 L— MIHEL, EhE
NIEEERHIEHG6 ¥ = v B K ORI R E@ v =V B & L, #&
T 4 AR ISR IR 2 BRI R Pt BRI & 7o 1R I % B T b AR iR & A L 7,
FEERHA RGN OMIRIL, #6FE 7 B, 5 11 BRICEBRYE. Bty
BELIIREZ SRR S L, B 14 BRI ERIC S LT, #%
fi 21 HRlc=% / — IV CREE L%, 5 vol% X AP THRE L, £V /LD
BHRHATE 2 50 2 7o, MR AR E P ORI, $RAE 7 B 1% 10% 4L~ U > Tl
E% ., MRS & AR OBIEZ 1T T2,

3-4. Bl
1) B E
FERBEMBEZH TR EZBIE L, ROEEICLVBEERETHD LHEL
ZbDIZHONWT, TORERA T, "B, 7L —hea— ML, LB
BRI THIZE LT,
O WHEERHAE 2 MR 5 MEIEEAS 100 {E L E,
@ #h#EE % L T\ 5 (spindle-shaped),
@ MEIE D FEMEGR W ER IR < Yo F - T 4 (basophilic),
@ T K L7RBHTTHWIAZZE L TV b (criss-cross),
® FEAHELRY B> TV 5 (piling-up),
® JERE O HE O ~ZE L TV 5 (nvasive),
@ @-©DFT AN ERHiHR < Th, —H%F LI EERHRE & HE LT,
WEEHROHIL, ZNEN0U =/ T EITie LT,
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2) FEROERR
@ FHxHHEAEHE5E (%)
@ vV L OGO
@ Uz b OB EERE 0% (B EEHER)

3-5. HIE
1) HEFHULEL S RS
LU IR M2 7 L 72 BRI DUV RS RHLBE A2 4T o 72,
O MfaEEFHREBEH O 7L — FTIE 2 V= VL EDBHIERHETH 5,
@ WHEEEHRABRAO T L — FTE 5 7 = LU ERFHEFRETH 5,
2) FEFROFEMT
TR AL ERRE & Pt A0 X FREE R I BV T Dunnett REZ{T-72 (AE
AK#E a=0.05, M, Fio. BxrREE & Bark R EED IR EERT 12 35V T Student
Dt FRE ZAT - T2 (HEAKME a=0.05, A1,
3) BRI E
LT OREEN Tl SN E, RAFHMI T 28BN LT & B 2 T,
O FatEQRED X RO EIREN 12/ 7 = L E B2 TV,
© e B O TR E AL BN A BT &,
@ WBRME IR BV CTLL T OGN 2 & e sH LB RN 4 IRELL EH D,
7212l REL ZOFENPBANRWERY | ABEREITEIECTH T B2 D,
a) MRIEIEOMRENR R oN7GE, L &b, MREENFE O DAL W IRE
(Z 1 IREE, AR OMRED RO G DIREIZ 2IRE D D,
b) HIFHEFEDFLEN L b NT-GE, D &b, HIRBEESFRD bR WRE
(22 PREE. AR EETEA RO SR WEE NN D ICs DREIC 2 BEDH D,
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4) FEROHE
3D FRBREZOHE | (T & VRN L7258 R ERE ORI &
Fehs L2 BEIZ BN T, IR ORI Lo TRER A HIE LTz,
@ fatt  PEBERROFE-ERICABZREMNDS, 2 TORTRD R,
@ Gk IRERRHAR ORCFH PR BRI, E@ke L7z 2 IREUL ETRO b

Do
@ Bt - IWEIRHR OMF FICH B /28NN, 1 BEE I3 RE R 2 B
PLETRDOHNS,

A7 R, BERHARORGE, WRT — 2 WEEBREOFEREEE/E L,
FEW TR AL & OHIWT 2 Nk U CRRE RIS RN L 7=,

4. PERRRE

4-1. 7aE— 3 LV iRER

4-1-1. FEERTE D 7= O HEFE R

AR ORE R A £ 1 X 1 IR Lz, MR 10 mM % & & H

e LA 2 TI12 BBEOHRETEM L, ZOfEE, 0.0049, 0.010, 0.020 mM
DOHABETENEIL, 109, 84, 30%%/~LT-, Fi=, HRWE 2 ERKOTMNL
72B2Z 2.6 mM O HE TIREDFR8 O Bz, 0.020 mM LA E o & CHlaza s
RO LT, TEEEHEER O 203 0.020 mM 21TV 0.025 mM & L,
N2 T 9 BEREICERE LTz,

4-1-2. JBE s AR

WEEEHABR O R AR 2. 3 LK 2R L-, WEESHRAERT 0.025 mM %
REHEEL, AV 2 TOBEBOMAETHEME L, REOFE, 0.025 mM ©
AEiE, MlaEEickivarorzr hE0 DR WIREE CTh o770, #at
IR E ORI 0 BRI Uz, Bl G4h 0 F & % BR\ O T 4R B AL B C
X, Uz v H T O EEEHURE P iR E) 13, B2 QR0 xF FBE I3 L T
AT FRNCAH BRI Z R S e dr o 7o, BP0 b B LT ek 37 2 AH Sef il Ao 54 5iE
(X, 0.0016, 0.0022, 0.0031, 0.0044, 0.0063, 0.0088, 0.013, 0.018, 0.025
mM OHETENZLI, 95, 93, 102, 108, 105, 98, 85, 57, 32% CTH - 7=,

7ok, BREBREAL DY EHEME (OF2MEQREL X FREEDO T E iR =N 128, 7 = v
A QMR RO E DA BB, O BR Y S LB O L
SHBEREN 4 BELLE) 13, & TS h T,
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5. i RDHE

BEEHHRHAR (T 7' — 2 VRISV T, MIRRENEIC &0 Fixgs & L2 A
B2 R T g B LB O TR E R LRI SR FRIICA B 2R INTRR O H vz s
ST, 2o, BN OYEREI IR T SN TR Y, BB L2 b 0 &
L7z,

PLEDOFER L0 | RERY'E O Bhas 42 fifRlZ x5 in vitro TOIRN A7 0 E—
a AERIEREVE &RE LTS,

6. THT DI ENTERDoTZHBOEENMEICRE L KT T 5O H 5 FE K UFER
FEEICE DR o T2 b
TRITDZENTE fmxokﬁfﬁ%@ﬁﬂﬁﬁ' (R A KT TRV OH 5 FREITRAE
L7gdnoiz, £, HEEICHZEHLN H o270 EF L CRBRZFEH L=, £FH%D
ﬁﬁiuﬁbﬁ#oﬁ$ VI RAE Lot
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7. 3Lk

1) Sasaki, K. et al.: Isolation and characterization of ras-transfected BALB/3T3
clone showing morphological transformation by
12- O-tetradecanoyl-phorbol-13-acetate, Jpn. J. Cancer Res. 79 (1988) 921-930.

2) Ohmori, K. et al.: An assay method for the prediction of tumor promoting
potential of chemicals by the use of Bhas 42 cells, Mutat. Res. 557 (2004)
191-202.

3) Ohmori, K. et al.: An inter-laboratory collaborative study by the non-genotoxic
carcinogen study group in Japan, on a cell transformation assay for tumor
promoters using Bhas 42 cells, Altern. Lab. Animal 33 (2005) 619-639.

4) Sakai, A. et al.: A Bhas 42 cell transformation assay on 98 chemicals: the
characteristics and performance for the prediction of chemical carcinogenicity,
Mutat. Res. 702 (2010) 100-122.

5) Sakai, A. et al.: An international validation study of a Bhas 42 cell
transformation assay for the prediction of chemical carcinogenicity, Mutat. Res.
725 (2011) 57-717.

6) OECD (Organisation for Economic Co-operation and Development). 2016
Guidance document on the in vitro Bhas 42 cell transformation assay. Series on
Testing and Assessment No. 231, 08 Jan-2016. Available at
https://www.oecd.org/env/ehs/testing/ENV_JM_MONO(2016)1.pdf [accessed 26
Sep. 2018].

10


https://www.oecd.org/env/ehs/testing/ENV_JM_MONO

AR5 7518

K1 N-1-AFINTFI =N’ -TJ12)—p - T1ZL>T P> OHllREGER
BRAGSR

M= " ¥ [ (ODsso) 1AM RaETER
(mM) Welll | Well2 | Well3 | s SD | -J5yp | Chofeonted
7397 0.051 | 0.047 | 0.047 | 0.048 | 0.002 | 0.000 -
(O.SZ)DMSO) 0396 | 0392 | 0423 | 0404 | 0.017 | 0356 100
0.0049 | 0451 | 0442 | 0.417 | 0437 | 0.018 | 0.389 109
0010 | 0361 | 0346 | 0337 | 0348 | 0.012 | 0.300 84
0020 | 0163 | 0153 | 0.148 | 0.155 | 0.008 | 0.107 30
0.039 | 0.083 | 0.078 | 0.075 | 0.079 | 0.004 | 0.031 8.7
0.078 | 0.055 | 0.053 | 0.053 | 0.054 | 0.001 | 0.006 1.7
0.16 0.065 | 0.063 | 0.064 | 0.064 | 0.001 | 0.016 4.5
0.31 0.067 | 0.065 | 0.068 | 0.067 | 0.002 | 0.019 5.3
0.63 0.070 | 0.070 | 0.076 | 0.072 | 0.003 | 0.024 6.7
13 0.070 | 0.056 | 0.072 | 0.066 | 0.009 | 0.018 5.1
2.5t 0.066 | 0.065 | 0.067 | 0.066 | 0.001 | 0.018 5.1
5.0 t 0.066 | 0.063 | 0.067 | 0.065 | 0.002 | 0.017 4.8
10 + 0.065 | 0.065 | 0.065 | 0.065 | 0.000 | 0.017 4.8

a) BRFORSCEDFIINST" 3/IDRAEDF 25|\
b) ENETNOPRME(BR) W IRBFOIOLE (N T 2YUIBRF OIS E DN -t > 7 -7 Rk
T RSB REEERICRINU B SR E U

11
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FK2 N= 1 AFINTFIN-N'-TJ1Z)—p—-J1ZL>T 7> ORZEERIEEER
DIBYERAITERS

HE % % & (ODsso) AR
(mM) Welll | Well2 | Well3 | Tigfa SD | -J5ypa | Geofcontred
739 0.055 = 0.053 | 0.055 | 0.054 | 0.001 | 0.000 -
0 0547 | 0551 | 0578 | 0.559 | 0.017 | 0.505 100
(0.5% DMSO)
0.0016 | 0.541 | 0523 | 0529 | 0531 | 0.009 | 0.477 95
0.0022 | 0539 | 0526 @ 0501 | 0522 | 0.019 | 0.468 93
0.0031 | 0572 | 0564 | 0569 | 0568 | 0.004 | 0.514 102
0.0044 | 0598 | 0.605 & 0598 | 0.600 | 0.004 | 0.546 108
0.0063 | 0.589 | 0.585 | 0574 | 0583 | 0.008 | 0.529 105
0.0088 | 0.557 | 0.530 | 0558 | 0548 | 0.016 | 0.494 98
0013 | 0489 | 0481 @ 0475 | 0482 | 0.007 | 0.428 85
0018 | 0330 | 0355 @ 0334 | 0340 | 0013 | 0.286 57
0025 | 0212 | 0221 | 0214 | 0216 | 0.005 | 0.162 32
TPA
0878 @ 0.853 | 0.893 | 0.875 | 0.020 | 0.821 163
(50 ng/ml)

a) BEFOBEEOTIINST TV DR EDF D Z5| Ve

b) ENETN DR (BIE) M BREF ORI E (O T 2 RAIBRF DL E DN -2 T —S=RUTE

12
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T3 N—1-AFIATFIV- N'=J1Z)— p = TIZL ST OFEERiE
ERIER

R= idakikiakade AR Rt EE
(MM) | Well1 | Well2 | Well3 | Well4 | Well5 | Well6 | g | sp | (eofeonred

(0.5(;) DMSO) 5 5 3 6 4 8 5.2 1.7 100
0.0016 4 6 4 6 6 4 5.0 1.1 95
0.0022 7 2 4 6 3 1 3.8 2.3 93
0.0031 5 6 3 8 4 3 4.8 1.9 102
0.0044 3 2 8 4 2 2 3.5 2.3 108
0.0063 3 3 3 4 4 4 3.5 0.5 105
0.0088 5 4 2 2 2 3 3.0 1.3 98
0.013 3 5 5 3 2 4 3.7 1.2 85
0.018 4 4 4 5 4 4 4.2 0.4 57
0.025 Tox Tox Tox Tox Tox Tox R 32

, Sozg/f\n , | 11 11 16 14| 10 | 20 | 137" 38 163

a) FEROBEITEL T, #ERY) EIEEF T(EDunnetthRTE. FHEXTIROTPALIEEF T3 StudentDHRTEZ MU
Dunnettf®RTE (a=0.05. Frfl) : [ (EE) MIREHN L TAREZRUBE . HIEDAG E(7ZMUE
StudentDHRTE (a=0.05. A1) : PRI (AR BB TERERRULISS ., HHMBEOR LIC*RAUR

b) ENTNOIRMECELE) X BREF QIR (T I 2 RAIBRF ORI E DN —t> 7 —S%RUfk

Tox: HERESMECLDIZ I I MDD RVRRRE E 2R Uz, SIS ELTE

13
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120
S
=
S 80 |
=]
St
&)
o)
(&
<]
2 40
]
o)
[~
0 1 1 1

0 0.01 0.02 0.03 0.04

Concentration (mM)

1 N= 1=XFINTFIN-N'-J1Z)—p-J1ZL>TFZ> DOBhas 42#RTICH T 54
RRtRhEsHER DFEER

120 10

100

60 ¢ {5

40

Relative Cell Growth (%)
Number of Foci / Well

20

0 1 1 1 1 1 0
0 0.005 0.01 0.015 0.02 0.025

Concentration (mM)

B2 N— 1-XFINATFI-N'-J1Z)—p-J1ZL>SF7Z> MOBhas 424RB(CHF DR E BRI
BR(AGHER) DFER

o : HEXHHEFEIEZE (%), O : EIRIREL/J1)l
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