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1. B

Bhas 42 Mgz WA EIRARZ 452 L12Xk 0, tert-7 I AR B U2V T in
vitro CORENALTaET— g NEHOFELZ B LT,

HERERBRIZIB T, Bhas 42 #lfg4 0.31, 0.63, 1.3, 2.5, 5.0, 10 mM Oy CHLFLL 7=
&2 A, RWHIIRFEMEERA RS b, & 2 TR % 0.020, 0.050, 0.10, 0.20, 0.30, 0.50 mM
ICREL., 2 HOHERERRZITo 7,

HAERERBROMEAZ S L1, 0.010, 0.020, 0.050, 0.10, 0.15, 0.20, 0.25, 0.30 mM % JH
WTIREIEHERBR 21T o 72, FOREE. 0.20~0.30 mM Z[&< . WTFHOBEIZBWT S IRER
RO ERENTRD b oTo, ok, MREBHEEHANRT /27290, 0.20 mM Tl
DEFIE T T confluent 1272 53, F72 0.25 BL V0. 30 mM TIEEZHE DR TR FH
NTLESTEZ ENDERZPIEL, FHlixtgE L,

PLEDFERENS, tert—=7 I ARV UL in vitro TOENPATaE— 3 AMEHEZA L2
ZEDIRENTE,

2. BRH

tert=7 I X E D Bhas 42 Hifuxz W2 TEEEHGABRZ 50 L, in vitro TORNBAT
0 E— 3 AERZFEHm L 72,

3. REBRAA KT A& GLP

AGRERIX, TBhas 42 Mz W 2 TR B #EABRIC L AR 0 HNE) (CFrk 26 27 A 4 B, B4
FHHEE 3 M MY —F v SN — T EERE) (S L, @ AR 34 &
D 3% 2 HOBEIZHE SRR SN BT NS AL EO L ER) (63429 A 1 B8
BEIRE T6 5, RAROIEERR 12 4F 12 H 25 B 97 5oR 5 120 5) Z2sr L CHEMm L7,

4. MERE Ik
4.1 HBmE

1) £
tert—-7 I N_E

2) W4
tert—Amylbenzene

3) WEFR
TAB

4) CAS No.
2049-95-8

5 WEbERIMEE
PR fmta BHHL IR
[ELEsy T—H L
Wh 189~191°C
LA 99. 6%
bR 0.88
SRS log Pow 4.95
AL T—H L

6) 1
148. 24

7 =
CiiHie
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8) vy &5
MKBZ0487V
9) WY H\ EDOEE
i HRF I O] e R B2 5 H
10) Z7EME
HEDEORE SR F CRE
GLP BYETOMERIZ I N TV WA ARERMIM I3, NEET A (EFH) 2EHALE
P, METFCRE L7 Z & D, MakalBis R OEHEMEIC B L2 S LT,
11) &, RIFEDOER
EHRFE THEYE, NIEMET 2 (BFR) B A UEM, Mt (ERNRE : 5~7°C) ITTHREL
77
12) #eBRE DIRE
ZRIPIFICRT IR E R B W TR 1 g Z2RE LTz,
13) BEAIC
Sigma—Aldrich

4.2 BotExtRawE
1) ZF5R
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 et N CLE
8) . RMFLOEE
R E CHDE, WMol (FEHNREE © -32~-28°C) IZTHRE LT,
9) T
Sigma—Aldrich
10) FHHd
VAFNZNARF TR (IR DMSO, = h&F 5 KPG6245, FIEHIRE T.36) (¥R L,
50 pg/mL & L7=b D&/, —15°C LU THUR PR L. alfdeg 1 42 LI B L C
iz (& 50 ng/mL),

4.3 iy & BE S

Bhas 42 fij (=7 Z &M EH 3k BALB/c 3T3 A31-1-1 T v-Ha-ras &fs 1 ZE A L7-Hl) v
X JCRB ffifi N> 7 K0 19884F 4 H 19 HIZAF L7z, AFLIZREETTROb D% 170 E ThE
RUTHFERGT LT (A 277 XvtE), INEREE 2 34 ACHERERRIC, £
2 I BRI A2 20, K53 Y VRIEIMmIE (FBS, v v h& 5 : S11605S1780, Biowest)
% 5 vol%&de Dulbecco’ s modified Eagle' s medium/Ham' s F12 (DMEM/F12) % FHu>, CO, 1 > %
2 _X—H&— (5% CO,, 37°C) WTH:E LT,

FBS % 5 vol%&rde DMEM/F12 IZLAF D X 5 IZFH# L=, £7°. DMEM/F12 ¥3K (1 L 43/4%. Thermo
Fisher Scientific) 1 #ZIKE L7Z#f/AK 100 nL Z M2 IEM S, 74 V2 —IE (K7 %A
X:0.22 um) U 10 f5IREERTH 2 ERL U 72, RIS B L 728K 450 ml 12 10 {5 R HE 50 mL,
10% NaHCOs /K¥&#% 6 mL, 10000 U/mL =3V > -10000 pgg/mL A L7 h~A T IR 5 nL B

6
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JOVFBS 26.8 ml Nz TERLL 7=,

4.4 YERYE OFH R I K OLER

WERE D 5 mg/mL (25.2 mM) & 10 mM (1.98 mg/mL) TiE, 10 M O FMEVNVHETH ST
D, 10 M EiE AR E Lz, & 2 TRk ¢k, @izkds L OVDMSO 2 T 10 mM @ 200
HRERERMELBIE LT, T O, ﬁﬁ*fi?hﬁotﬁDWOTimmbtt@ DMSO
EWSBE OB L UCTHER Lz, ZRBMESIZRW T, HBRWE L IREA LB, .,
EEITBD Lo Tz,

BERE 36 KL O TPA FHEIR T, BT TS CTHRAKIREE D 200 F5VR1E & RS U, SRR B2
0.5 vol%& 725 X 9 lTHEHICIRIN L TR L 7=,

Wi o2 EMERBRIT AR O 720 i LR o 72, £ a B HE S FE i Lo T,

4.5 FHERERER

FRELRIT, 2.0 MUK Z IR E OIREIZE D Ak 2 TERBEAR L TER L7,

TR AR ER T WA H R 24 5720, HAERERR L L CHIBERR 1T -7,
AfEZ 0.25% Y 7> & W CRIBE L7-%, HIREIREE 0.7 X 10" {#/mL. OFEHEE LTz, ZOH
JORREE 2 mL (1. 4X10M#) 2 6 v/ 7 L—MIHEL G Uv=/L/f)., 4 BEEE L, #
B OV IE, FERE 4 BRI IR e (2 mL/ T = V) 52 L CTHEE L, &
T 7T ARICEEMZ#5C (3 AMILEE) . A X/ — )L CREE%. 0.1%27 U AZ LA F Ly MR TY:
® L7z,

7 VNI EEHETE (0002 MEERR, 50%=X /—/) Z 2 mL 9 2FEAL, mEMEHLE, &
A2 100 nLEY 96 7 =L FL— MIB L. ~vA 7 aFL— k1 —&— (SUNRISE CLASSIC,
Tecan) ZHWTIWOLE (540 nm) ZHIE L7, SRR COFMHIERE (%) 1TkORUT &
STRDT=,

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

X R ERE OFE X R (%)

S ¢ VA HREE DO W SR

T : WBRERE O WO

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

4.6 TEEHRRHAGRERIZ 301 D BEME AL
ZT%@ﬁ%@%ﬁimgﬁﬁﬁ%®ﬁﬁﬂ%uT@%ﬁ%%k WZRE LTz,

1) FRaEEFE OMREN B SN 755G I FEEIE B O BV WIREE (FERHIEEEFE R A 80~120%)
21 PREE ﬁ%ﬁﬁ@%@#mbEné%F 3IREE, BWVHESEPHE DGR O LA REIZ 1
BEZRET D,

2) FIEHEOMLEN RO IZHE . HIREMENTRD DIV WIEREC 2 B, MRFENRD L
nﬁwﬁfﬁgﬁﬁ#5%miénéﬁf(m%)ﬁ 2 JREE. IC50 75 HESEAS 90%FHE X
AP (1C90) M 1 REAZRET D,

3) FARBYIRPE L, AR B S DY AR L CTRA ISR ET 5,

4.7 B HER

TE R & FEhE T 512720 . WBRWE ORI M F T A 5720, WITL

I B FE AR % S L 7=,

AR 0.25% b U 7" & VW CRIBE L 7= 1%, MBS 0. 7X 10" fE/mL DRREIKE L1z, 2D
SRR 2 nL (14X 10M#) %2 6 7=/ 7 L— MISTEL OBEisHARERA : 6 7 = /L/RE,
AIEHEAEERER A - 3 v = L/RE) . 4 ARG Lo, SR OB I RERE 4 B%, BT Bk, &
1@na%mﬁﬁ%gﬁm%%&x@(2mwumaﬁ% & CHENME Uiz, FERE 14 B R ICHTRERS
HlZZ L (10 H RJALE) | 7 BHREREE LTz, IEEBRARBRHAO 7 L — MZ oW T,
FHARFEFE 21 HEZIC %ﬁ/~WTIE LB VolbF AR TCYE L, Vo bdhTm Y OB IR %
Bz 7o, AREBEHEER Tl \M5%%%Eﬁ%Jkﬂbﬁ& &0 FEcHRI A A R A I E LT,
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4.8 BRI O] E

ERBEMEEZ WO TR Z 822 L, IROEMEIC LV IBEEEHRECH S L HE L2 H DI ONT,
TOEERZT-, 2B, F— hEa— MeL, BRSNS VR CEIZE LT,

1) TR A AT 2 MR ELAS 100 {E LA |k,

2) ¥i#EE %A LT\ 5 (spindle—shaped),

3) AMREAHEEME GRWERE) ([ZH Pek > TWD  (basophilic),

4) T A NIREHITHWIAZZ L TW5D (criss—cross),

5) FHAELD HH-> TS (piling—up),

6) JEROERD HE OMIE~ZIE LT 5 (invasive),

7) 2~6) OPFTANEEHHIDR T, —HEF LTI EIEEE & HET 5,

4.9 FEROHE
1) FEFHLE SRt
DU R EAE Al 72 LIRS DWW THERHLEE 21T o 7=,
(1) AR O 7 L — FCTlE 2 7 = VB ERNHIERRETH 5,
(2) WEEEHMARBRHOF L — FTIL5 7= /LU EDEHTRETH 5,
2) FEEHLE
WEHIENT Y 7 b D = 7 SAS™ & FHV, A BRI R R & VR IREERTIZ 354 T Dunnett fRE
BATol OXT A NY v 7 HEKAE a=0.05, Fl), F7- TPA ALELRE & IR B FREERIIC B W)
TIE Student @D t MEZEIT 7= (HEAUE a=0.05, F 1),
3) FBRENT OHIE
DITORENE T SN E, MREZICE 2RBMNML LIzt & & T,
(1) VIR RO TR E AR DS 12 ﬂﬁl/r?::w%rﬂzKTu\f;u\
(2) BtEXHREEO T EIRIEE B EIZE D,
(3) HEBRMERCHB W T T OFME2 & MU RN 4 IRELL EH D, 72751, K&EL
:@%#ﬂ%%nﬁmmw\%ﬁmﬁmk%ié

(4) HHEFEOEEN B ENT-HE. Dl b b, MIaFEMENERO SRR 1 BE, M
@%%@%@@m@%néﬁf 2IREDH D,
(5) APREEFE DL EN R ON=GE. D &b, MIREENTRO LIV VEEZ 2 BE.

el e A3 R @%hﬁw%fﬁ@I%O@ﬁ 2IRED S,
4) ARERAE R OB E
[3) FRBRANLOMIE | 1T X VBRSNS L7235 A, BRI RE DR FHLEE A i L 72 BEIC
BWT, UFORMEC L - THREZHE L,
(1) B&tE : IWEIEBHE O FRICA BRI, R TOTRED L,
(2) BEME : TWEISHIR O AN A BB NAS, ke L7z 2 IBELL E TR 5N D,
(3) BElE : TREERB I O EINCH BN, 1 RE IRk 2 JREL TR
LD,
RHEDTRFERD G DN G, BEIDL U CHERBRBRZITHY 2 & Lz,
%%@%mi\m#%%@m YT —4, WEIRREOFHRELEBE L. LWl
7> B OHIW 2 Ik U TRA R EE L 7=,

5. TRTDHZENTERDSTEHBROGHEMEICEEL KIETT RO H 5 FHER L OFER G E
WZHED 7o &

AR TIC, PRI D2 LN TE DT BROGEEMEIC L KET 8O H D FEB X
ORBRGHEE DR -T2 2 L] 1T ehoTe,

6. AEH LB
6.1 FHERR R
TR I W DR E O E 72 ALERE 2RO D720, HAEXERBR%Z1T 72, Bhas
8
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42 HHRRZ BB E IR L7 24 (0.31, 0.63, 1.3, 2.5, 5.0, 10 mM). B8V EHRE M (EH
NERHONT (X1 £, F 1), 2 TEE% 0.020. 0.050, 0.10, 0.20. 0.30. 0.50 mM (Z3%
EL, 2 FHOHERTERBEAZIT 70, TOREE, 0.20 mM ZLBEREIIRY 6% FH xR ia B 5l 2 7R
L7z (K148 2), 2o OfERE S LI, IWEIRERERIZ 1T 212 % 0. 010, 0. 020, 0. 050,
0.10, 0.15. 0.20. 0.25. 0.30 mM 23X E L7,

6.2 TEEIRHAER

H &R E R CIRE L 7= B E LR 2 WD TR B R AR 2 326E L. BRSNS A7 LT
BE D DR U T 5 TPA BEDO TR B | DMSO BE & Lb#k L THEICHII L TH Y . £ 72 DMSO
BEOEREHRIT 12 /7 = LA TWVRho Tz, S 610, WERYERE O L SRR 4
BEEL-7- (K 2, £ 3 BIUOE 4, 20O LIRS OEENE TSN,
WEERM)E D in vitro TORMNAT BT — a3 NEAITEENC SN X - &l L=,

PR B ALERAEE TI, 0.20~0.30 mM ZFR< . W OBEEICB W T b IREIEHE O E 721
IO SENIenotol=d, BEEEHELEZ (K 2, £ 3 BILUFE 4), R, MEHEEEHRR
PR X 72728, 0. 20 mM TITMAESEEERIE THRFC S confluent (27259, F£72 0.25 3L TN0. 30 mM
TIEEEOBRFT TEMIENH PN T LEoT2Z A FIEL (0.25 mM [ZALEE 7 HH.
0.30 mMALEE 3 H H) ., FHlixiZstE LT,

tert-7 INRUP X in vitro TORPATEET— a3 MEHEZBE LN LR RENT-,
8. =&k

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: 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)
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(2010)
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AT E  G-16-040

=~ 120 =~ 120

S S

c 1006@ £ 100

2 2

o 80 o 80 |

(O] (O]

T 60 T 60 |

O O

2 g w0

a a

2 20 2 20f

0 L o— 0 I . o—
0 2 4 6 8 10 00 01 02 03 04 05
TAB (mM) TAB (mM)

1 tert-7 I /LX B O Bhas 42 fllfalZ 31T 2 H ik & il O s 1

£ 1EHE, A:2EFB, 2EHORERD 0. 50 mM (Z331F A FHHIPEEER X1, 1%72 > 7205,
77 ETIE%EEL,

25
120

100

80

60

40
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|_\
o
Number of Foci / Well

Relative Cell Growth (%)

TAB (mM)

2 tert=7 )L B ? Bhas 42 fIICIIT D IR SR AR O H
@ : FEXHAAHETEER (0. O : JPEEHEL/ ¥ =L, TEEHEER T 10 HFEAF L T\ 5

728, 0.20~0.30 mM TITMPREMEER T IR G4 E Lz b, AR ERLT
|AYAS” AR
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# 1 tert=7 I _UE D Bhas 42 fifRIZ BT 2 HER ERABROMEE (111H)

W4 RE S VAT Y2 EFaRAli)
(mM) 1 2 3 ) S.D. HAFHER (%)
A - 0.068 0.073 0.071 0.071  0.003 -
DMSO 0.5vol%  0.597 0.596 0.564 0.586  0.019 100.0
TAB 0.31 0.492  0.212  0.294 0.333  0.144 50.9
0.63 0.091 0.076 0.075 0.081  0.009 1.9
1.3 0.078  0.079  0.075 0.077  0.002 1.2
2.5 0.082  0.081 0.083 0.082  0.001 2.1
5.0 0.079  0.075 0.071 0.075  0.004 0.8
10 0.077 0.073  0.073 0.074  0.002 0.6

£ 2 tert=7 I _UE D Bhas 42 fifRIZ BT 2 HER EABROEE (21H)

W4 RE S VAT Y2 EFaRAli)
(mM) 1 2 3 ) S.D. HAFHER (%)
A - 0.076  0.075 0.079 0.077  0.002 -
DMSO 0.5vol%  0.553 0.529 0.565 0.549 0.018 100.0
TAB 0.020 0.561  0.545 0.547 0.551  0.009 100.4
0.050 0.584 0.531 0.573 0.563  0.028 103.0
0.10 0.584 0.516 0.556 0.552  0.034 100.6
0.20 0.096 0.105 0.109 0.103  0.007 5.5
0.30 0.081 0.079  0.083 0.081 0.002 0.8
0.50 0.067 0.075 0.075 0.072  0.005 -1.1
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# 3 tert=7 I/ B 0D Bhas 42 Ml 351 2 T A EAER o i HE AE R D G R

W'E4 TEE W SGRE /DL Epap il
(mM) 1 2 3 S S.D. HABE R (%)
A4 - 0.065 0.060 0.062 0.062  0.003 -
DMSO 0.5 vol% 0.412  0.400 0.367 0.393  0.023 100.0
TPA 50 ng/ml.  0.557  0.580  0.544 0.560  0.018 150.5
TAB 0.010 0.428  0.422  0.403 0.418 0.013 107.6
0.020 0.423  0.413  0.403 0.413  0.010 106.0
0.050 0.423  0.409 0.413 0.415 0.007 106.6
0.10 0.441  0.440 0.421 0.434 0.011 112.4
0.15 0.435 0.419 0.438 0.431 0.010 111.5
0.20 0.136  0.114 0.164 0.138 0.025 23.0
0.25 0.075 0.073  0.076 0.075 0.002 3.9
0.30 0.077 0.073  0.073 0.074  0.002 3.6

# 4 tert-7 LB D Bhas 42 M IS D IR na B OO 5

W4 IREE TR HRIE /7 =)V
(mM) 1 2 3 4 5 6 Y1) S.D.
DMSO 0.5 vol% 2 11 4 3 6 6 5.3 3.2
TPA 50 ng/mL 12 16 19 19 9 8 13.8 * 4.9
TAB 0.010 5 6 6 5 9 6 6.2 1.5
0.020 10 5 6 5 5 5.7 2.3
0.050 3 10 7 5 3 5.7 2.7
0.10 3 6 4 8 10 3 5.7 2.9
0.15 2 3 9 10 5.7 3.7
0.20 toxa toxa toxa toxa toxa toxa
0.25 toxb toxb toxb toxb toxb toxb
0.30 toxb toxb toxb toxb toxb toxb

%:p < 0.05, Studentdt#RE (1A 1I2X5,

tox": MBI FEEMEVE ] 2383 | B confluent |27 7R 7= T DRk S ok & LTz,

tox” MIMAEEME R ASTR T2 | K520 TN M AL CL Eoe 2 Lhb a8 % Ik L, 34
KRNELTZ,
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