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1. B

Bhas 42 #il A AW BB RRZ EiiT 5 Z LIk V., 2-=F LT H o -1-F— 12O T
in vitro CORNALTBE— g NERAOFEL RS LT,

FAERTEABRITIB\W T, Bhas 42 M4 0.31, 0.63, 1.3, 2.5, 5.0, 10 mM D TRF L 7~
LA, MIEBEERITRD bR otz

FAEHERBROBREL S &1T, 1.0, 2.0, 4.0, 6.0, 8.0, 10 mM ZH W CEEIEHABRZ1T -
Too ZOFER, WTNOREIZEWTHIPEIRREO G E2REINIRO bk hro 7o,
PLEDRSENS | 2-=F N T HZ —-1-F—/UT in vitro TORERNALTaE—L a3 AMNEAEZEL
RWNZ EAURENT,

2. WBRH

- F )T HZ L -1-F—)L D Bhas 42 iz W ATEEEEHRER 2 FEM L. in vitro TOFREN
A7aE— g NEAZFHE LT,

3. REBRAUA KT A& GLP

AaRBRIL. [Bhas 42 Hifuz HWW 2 T EISHRBRIC L2 HEOKYE) CEk 26457 H 4 B, B4
FHHEE 3 M MM Y —F v SN — T AERE) (SR L, @ AR 34 &
D 3% 2 HOBEIZHE SR B SN B+ NS AL EO 45 (6349 A 1 B8
BEIRE 16 B, RAROIEERR 12 4F 12 H 25 B 97 5oR 5 120 5) Z2sF L CHEm L7,

4. BBE J5ik

4.1 #BR'E
1) 4%
2-TFNTH -1 — )
2) W4
2-Ethylbutan-1-ol
3) W&EFR
EBO
4) CAS No.
97-95-0
5 WEbERIMEE
PR Ita BHH. IR
AR -15°C
WhA 146°C
ey 99. 9%
bR 0.83
SRR T ML
AL T—A L
6) &=
102. 17
7 =
CeH140
8) v &5
MKBL3887V
9) B v EDEE
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10) ZENE
HELEORAE SR F CHIE
GLP EYETOMERIZ I N TV WA ARFEFRHIM I3, B, MAT P CRE L2 Z &0
5. YiLAB R OGEMEICEE L 2 S LT,
11) &, R{FLOER
AR E CHEYE, B, AT (GERNEEE : 5~7°C) [T THRE LT,
12) #SRpE OIRE
I FE TR M AR FE R (2 TR 20 mL 2R L7,
13) AT
Sigma—Aldrich

4.2 BotExtRayE
1) A%k
12-0-tetradecanoylphorbol-13-acetate
2) WEFR
TPA
3) CAS No.
16561-29-8
4) B FROEE
fli 2 99%
5) 1y &
SLBN6222V
6) VW EDOEE
i HRF I O] e R B2 5
7) KENE
HESE RS etk N CLE
8) . RMFLOEE
R E CHDE, WMol (FEHNREE © -32~-28°C) IZTHRE LT,
9) T
Sigma—Aldrich
10) FHHd
VAFNZNARF TR (IEFR  DMSO, = h&F 5 KPG6245, FIEHIRE T.36) (TR L,
50 pg/mL & L7=b D&/, —15°C LU TR PR L. alfdeg 1 42 DI B L C
iz (& 50 ng/mL),

4.3 fpm & et

Bhas 42 fij (=7 Z M EH 3K BALB/c 3T3 A31-1-1 T v-Ha-ras &fs 1 ZE A L7-Hlw) v
X JCRB fifi N> 7 K0 19884F 4 H 19 HIZAF LTz, AFLIZREETTROb D% 17 0E ThE
RLUTHAERG LT (v 277 XA~k , a2 8T, HEFRERBRE L O Eis#
SERIC W 29 BT R IRIE (FBS, v v &S : S11605S1780. Biowest) % 5 vol%s;
Zp Dulbecco’ s modified Eagle’ s medium/Ham' s F12 (DMEM/F12) Z >, CO, A > F 2 _X— & — (5%
C0,, 37°C) WNTH;&E LT,

FBS % 5 vol%&rde DMEM/F12 IZLAF D X 5 IZFH# L=, £7°. DMEM/F12 ¥3K (1 L 43/48. Thermo
Fisher Scientific) 1 #ZIKE L7ZHH/AK 100 nL ZMMZIEM S, 74 V2 —IE (K7 %A
X:0.22 pm) U 10 FRERSHZ/ERL U7 RIS P L7288 #17K 450 mL 12 10 f5JREEZH1 50 mL,
10% NaHCOs /K¥&#% 6 mL, 10000 U/mL ~X=3<VU > —10000 pg/mL A L7 h~A T IR 5 nL B
JOVFBS 26.8 mL &0z CTIERLL 7=,

4.4 HEERME OB L OVLEE
WERME D 5 mg/mL (48.9 mM) & 10 mM (1.02 mg/mL) TiX., 10 M OFBPMEWVHETH D 7=
D, 10 M ZigmEHEE Uiz, & 2 Tl cid, Biikds L OVDMSO 2 VT 10 mM @ 200

6
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fERERER LB L=, TOME, BHK CTIIREE o725 DMSO CTlIiafiE L7=7-. DMSO
EWEBE OB L UCTHER Lz, ZRBMESICIRW T, HBRWE L IREA LB, .,
BRNIRD LN o T,

BERE 3 KL O TPA FHEIR T, BT TS CTHRAKIREE D 200 F5VR1E A RIS U, SRR B2
0.5 vol%& 722 X DTN L TRLBE L 72,

W T2 EM BRI ARRRL O -0 Elii Lo 72, F-EERE Y £ Lo 7,

4.5 MR EHR

BN IE, 2.0 MR 2RIt & DIRAIC L 0 Ak 2 TEBPSAIR L CTIERLL 7=,

TR ER T WA H R 24 5720, HAERERR L L CHIBERR 21T -7,
AREZ 0.25% R U 7'y v & IV CHIBE L7- 2. FAIEIREE 0. 7X 10 {E/mL ORENHRL & L1z, Z O
JafREiE 2 mL (1. 4X10M#) %2 6 v/ 7 L—MIHEL G =/ V/#), 4 AR L=, #
B OALERIE, FERE 4 BRI BRI EIRINES M & At (2 ml/ v =)L) 5 2 L TEM Lz, &
fl 7 ARICE 28T (3 ARTALER) . A%/ — )L CHEE®. 0.1%27 ) A XL F Ly MK TY:
® L7z,

7 = VNI EFETE (0002 MRS, 50%= % /—/L) Z 2 mL 9O AL, mEMEHLE, &
A 100 nLEY 967 =T L — NIB L.~ 27 a 7L — kU —%— (SUNRISE CLASSIC.
Tecan) ZFWTWYE (540 nm) ZWE L7z, KIRERECOMXMEEETHEE %) 1RO X
STRDT,

X %) = (T - B)/(S - B) X100

X #EERERE OFE R (%)

S ¢ VA HREE DO W SR

T : WBRERE O WO

B: 777 DWINE (FEHD Iz Az = /L)

4.6 TEEHRHAGRERIZ 301 D BEME AR

TR i BR ORI B TR O RO LU TOEEL L L IZE LT,

1) AR EOMRED B O 7o GG B IE A GO B AV WIREE (R 5E 3 80~120%)
121 SR, HIRBEE OMRENTRO DA IREIZ 3 B, W EEILE RO SN HEEIC 1
REAZZRET D,

2) MIRRHEIE O EN RO TZ5E . AMIEEIETRD DR WIREIC 2 B, MRBESED D
FUZR UV EE /S & HIFHE S 5O%PHE SAVH R (1C50) BT 2 2. 1C50 75 HE5HS 90%FHE &
HPRE (1C90) M 1 REZZET D,

3) IAKPIIRITE X, WM 72 B D 5 O & N LTk

>

SERINCHRIET D,

C

4.7 B HER

WA % KT 212 H 720 . PERYE OIS FIE T B A Y 5720, WATL
“C A B R A e L 7,

MR Z 0.25% b Y 7 v 2 VG TRIBE L7 %, MR 0. 7X 10" H/nl OREIEE Lz, 20
AR 2 L (1L AX10Y#) %2 6 T /L 7 L— ML (BElEHAREBRM : 6 7 = /L /BE,
MR BEFAEER ) © 3 © =L/ BE) . 4 BEIESER Uiz, SR OWBITIETE 4 ik, FFFE7 Ak,
1L B ICHBR BRI & 25 (2 nl/ v = V) §5 2 & THEM L7, #RE 14 BRI
il zzfa L (10 HREALHE) . 5127 HEESE Lz, BWEERBEARBRHO L — MZoW L,
MNFERE 21 ARICA Y /) — L CRER. 5 voldF A PR CTREL, U= Ldiz ) O EIRHE %
AT, MIRHAEERER Cid, 4.5 MERRERER] &R UGIEIC K0 AR s sE =R 2 E L7z,

4.8 TERBEO Y] E

FRBEMSE A AV THI 2822 L IROBEHEIC LV REEHRETH D LHE LT b DIZHON T,
FO¥E AT, B, T — NEea— e, LPRGEDH S VR T LT,

1) TR A AT 2 MR EAS 100 {E LA |k,
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2) #h#EfE%AZ LT\ % (spindle-shaped),

3) AMRE RN GRWERE) (2 PeE > T D (basophilic),

4) T A NREHITHWIAZZL TW5D (criss—cross),

5) HHAELD HH-> TS (piling-up),

6) JEDEO B Ol ~ZIE L T\5 (invasive),

7) 2~6) OPFTANEERIDR TH, —HF LTI EIRIE & HET 5,

4.9 FEROHE
1) HEEHLER SRt
DU R E A Al 72 LIRS DD THERHLEE 21T o 7=,
(1) AmpRsgsEERERH O 7 L — FTliE 2 7 = VL ERNHIERRETH D,
(2) WEEEHMARBRHOF L — FTIL5 7= /LU EDEFTRETH 5,
2) FEHLE
WEEHRHT Y 7 b7 =7 SAS*Z& HU | BRI B IR FERE & PRIk FREERT I 35V T Dunnett FRE
Biiotz OXT A MU w7 HEAKUE 0=0.05, Fl), F7= TPA LLERRE & IABE BEERIC B W)
TlE Student ® t MEZEIT 7= (BHEAUE a=0.05, F ),
3) BRI OHE
ITORENE T SN E, MREZICE 2RBMNML LIzt B & T,
(1) VIR RO TR E AR DY 12 ﬂﬁl/r?::w%rﬂzKTu\f;u\
(2) BtEXHREEO T EIRIEE S B EIZE D,
(3) HERMERCHB W T T OFME2 & MU RN 4 IRELL EH S, 72751, K&EL
ZDOFRMEPDAVIRNIRY | JREIEIE B XD,
(4) FRBEOMREN RO NTHE. D &b, MIEEENFRO BV VRIS 1 RE, M
R HEFE DIEENFRO LN DRI 2 IREDH 5,
(6) MEHFEOIAEN A ONTHE, i< &b, MREFBENBD DRWVIREZ 2 12,
a2 A3 R @%hﬁw%fﬁ@I%O@ﬁ 2IRED S,
4) HERAEROHE
[3) BBRSLOHIE ) (2L BRI ASL L7235 E . BRI R ORFHLER & F0E L 7= REIC
BWT, LUFOREYEC L - TRERZHE L,
(1) B&tE : IWEIEBHRE O FRINCA BRI, 2 TOTRED b,
(2) BEME : TWEISHIR O AN A BB NAS, ke L7- 2 IBELL E TR 5N D,
(3) BElME  TEERBE O EINCH BN, 1 RE IRk 2 JREL TR
LD,
FRHENIRFERDG N HE1T, LEIZE U CTHERRBREIT)Z L & LT,
%%ﬁ%mi\m#%%@m YT —4, WEIRREOFERELEBE L., LWl
7 6 O 2 Ik U CHRA B3 L 7=,

5. THRITAZENTERNoT-RBROEHEMICHEL LT T RO H 2 FRER L OB EHHE
IZHED 7o &

AR, PR 2 2 LR TE R TR OFEMEICE L M TR0 H 5 Fiek &
ORBRGHEE DR -T2 2 L) 1T ehoTz,

6. FEd & B

6.1 F &% E Rk

TE R R AR FH O 2 B BRI O3 IE 7R ALBRYRFE A 2R D B 728D | mgﬁﬁﬁ%%ﬁoto%%
42 HIN 2 BRI CRUFE L= = A (0.31, 0.63, 1.3, 2.5, 5.0, 10 mM). #faEM/EH L3R
ootz (K1, £ 1), ZORERES L0, IWEEHRBRICKB T 2BE AL 1.0, 2.0, 4.0,
6.0, 8.0, 10 mM IZEHE LT,
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6.2 JEE G
B TR CUE U7 R B LB B & DO ORISR & F20E L. SRSk LT

BE D TR L7 S TPA BEO T BRI DVSO #f & bl L CHEICHIIN L TH v | £ 72 DMSO
BEOTRREEREIT 12 {8/ 7 = L Z X TOihotz, S HIC, WERWEREOR LI GHET 4
WEL o7 (M 2, % 2 BIOE 3), 20X 5 ICRBRAT O EUER R T S,
BERME D in vitro TOFKNA T 0 T— 3 NERITE YN I S 4v7- &k L 7=,

BB EAFRRE T, W OREIZE W T S PEBHRE O ERINTRD bivieho oo
O, BEIESHE L (M 2, & 28K 3),

7. i

- F )T X -1-F— /UL in vitro TORNPAT B T—2 a MNEREZRA LW EVREN
776

8. BE ik

1)Sasaki, K. et al.: Isolation and characterization of ras—transfected BALB/3T3 clone
showing morphological transformation by 12-0O-tetradecanoyl-phorbol-13-acetate. Jpn. J.
Cancer Res. 79: 921-930 (1988)

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: 191-202 (2004)

3)Ohmori, K. et al.: Inter—laboratory collaborative study of cell transformation assay
for tumor promoters using Bhas 42 cells by non—genotoxic carcinogen study group in Japan.
Altern. Lab. Anim. 33: 619-639 (2005)

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

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: 57-77 (2011)



AT E  G-16-041

<~ 120
S
£ 100
% M\_ _o
o) 80
8 60
(&)
= 40
k5
T 20 |
O 1 1 1 1 1
0 2 4 6 8 10

EBO (mM)

1 2= FILT & -1 —/L D Bhas 42 MRUCF51F 2 JH R s BRoO#s 5

4 25

(D)
£ 100 120 2
3 =
G5 80 115 Lé:
@ 60 | 5
: J0 3
z 40 (w E
©
D 4 5 -]
&J 20 | Z

O 1 1 1 1 1 O
0 2 4 6 8 10

EBO (mM)

2 2-TF LT X L~1-F—)L D Bhas 42 MIKIZ I T B TR fintailBR oo ik 5L

@ : fRxrfasE=R (%), O : WHEMEL/ v =1,

10



AT E  G-16-041

# 1 2-=F )T ¥ -1-F—/L 0 Bhas 42 MZIZIS1T 2 H R ERBROK5 5

g 4 TR W YEHE /L FH s
(mM) 1 2 3 DA% S.D. HFEE (%)
A - 0.074  0.073  0.075 0.074 0.001 -
DMSO 0.5vol%  0.600 0.591 0.611 0.601 0.010 100.0
EBO 0.31 0.591 0.620 0.670 0.627  0.040 104.9
0.63 0.597 0.585 0.622 0.601 0.019 100.0
1.3 0.567 0.580 0.664 0.604 0.053 100.6
2.5 0.586  0.591 0.670 0.616  0.047 102.8
5.0 0.549 0.535 0.554 0.546 0.010 89.6
10 0.563 0.543 0.611 0.572 0.035 94.5

# 2 2-TF )T X -1-F—/L®D Bhas 42 M I1T BT A

SR OSSR D

W 4 RE W SERE /D L FEpSE iR
(mM) 1 2 3 RIA) S.D. HEFE AR (%)
A - 0.064 0.062 0.065 0.064 0.002 -
DMSO 0.5 vol% 0.385 0.365 0.362 0.371  0.013 100.0
TPA 50 ng/mL.  0.571  0.537  0.620 0.576  0.042 166.8
EBO 1.0 0.431  0.426  0.389 0.415 0.023 114.3
2.0 0.430  0.426  0.410 0.422  0.011 116.6
4.0 0.385 0.366  0.395 0.382  0.015 103.6
6.0 0.392  0.377 0.396 0.388  0.010 105.5
8.0 0.382  0.372  0.380 0.378  0.005 102.3
10 0.371  0.392  0.353 0.372  0.020 100.3

# 3 22T F LT K L-1-F—)L D Bhas 42 MINICISIT 5 T EERHGERBR Ok 5

g 4 R TR/ v )L
(mM) 1 2 3 4 5 6 S S.D.
DMSO 0.5 vol% 7 6 11 9 5 6 7.3 2.3
TPA 50 ng/mL 21 11 15 16 7 16 14.3 * 4.8
EBO 1.0 11 6 5 8 5 5 6.7 2.4
2.0 6 8 8 6 6 8 7.0 1.1
4.0 5 8 9 3 5 2 5.3 2.7
6.0 7 2 7 3 2 7 4.7 2.6
8.0 1 7 8 7 3 5 5.2 2.7
10 6 3 2 4 5 1 3.5 1.9

#:p < 0.05, StudentDtiE (FHI) 12X,
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