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RBRES 6-16-043
1. BH

Bhas 42 #ifaz AWAREGHBRARZE M T A LICL Y, 3-AF LT Z U EBIZOWT invitro
TORPATaE—T a ANERAOFEELRET LI,

HEFERBRICIB T, Bhas 42 fifa% 0.31, 0.63, 1.3, 2.5, 5.0, 10 oM DEE CTHLE L7~
EZA,0.63BLUN. 3 nM THBRZHMBTEDOREIFZD HiL, # 150~160%D FE5% HIFEETHER
L, £Z CEE% 0.050, 0.10, 0.20, 0.50, 1.0, 2.0, 5.0, 10 mM IZEREL. 2 EBA®D

ERERRYTolc, TORR. | EIBORBREFEE, 0.50 8L UL 0 mM TH 160~170%D48
SHfRREER A R bz,

HAEREARBROEREZ L LI, 2 BIEOHERERBREFALEE 2 AW THEEGRBERAREL1T-
Teo EOFER. 0.20 BLTV0.50 MM IZBWTHEEBEOFEZBMMMBRD b, £z, 0.50
BIOLO mM IO TH 160%DERHMIETER AR S vz,

UEDFERP G, 3-AFNT X VBEIIDNA G EFE L, in vitro TORPATOE—T g
YER % 7R L7z wlREREDS RIE X7z,

2. REREH®

3I-AFNT Z EED Bhas 42 MR E AW A EEGHARY ER L. in vitro TORPAT O E
—a UERZEME LT,

3. BB A FF AL GLP

AFBRIL, [Bhas 422 filaz AV A2 TEERBRERIC I 2FAEOEYEE] (Fk264ET7TH 48, BEE
FEEE 3 EEEEETM Y —F L SN —TABEEE) [CHEIL, TBLLmAeRAE 34 &
DIFE2HOHBICESEHBMERENEE T REEELEDDIETR) @Ef6349 A 1 BHE
BERET S, BREEEFERK 124E 12 8 25 HHEEETE 120 8) 2BFLTEB LR,

4. ML G

4.1 #BRUE
1) &
SAFNTH R
2) R4
3-Methylbutanoic acid
3) B&EFR
MBA
4) CAS No.
503-74-2
5) HELFHME
(27N e, FY, RIE. TRE

Zi= -28. 99°C
i3 175~177°C
ol B 100. 2%
thE 0.925

SRS log Pow 1.16
AERE 20°C T 0. 507 hPa
6) FFE
102. 13
7) 3FK
CsHi00,
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8) vy hEFE
MKBW2938V
9) WmoHFEWLOER
fE FRFI S e R EE 4 B
10) &EEMH
HREEERBGTTLE
GLP E¥ETORERIISh TV WA, AERMMFILEL, BH, AT T CRE L &»
b, YHEBREROEEEICEE LWL,
11) RE, RELOEE
fERREE TN, B, AT GERENRE : 5~7°C) I THRE L=,
12) #BRMEORE
EHEM AT HRYERTFRRICBWVTH 20 oL 254% LTz,
13) AT
Sigma-Aldrich

4.2 BBEXTRRE
1) &%
12-0-tetradecanoylphorbol-13-acetate
2) B&FR
TPA
3) CAS No.
16561-29-8
4) MEBILFEOEE
ol £ 99%
5) oy pEE
SLBN6222V
6) MYFENLOEE
RIS R R 2 EH
7 REM
HREERMET CLE
8) ;hE. RELOEE
ERRFE THEYE, B GEHENBE : -32~-28°C) [ZTHREF LI,
9) &
Sigma—-Aldrich
10). AR
PAFNANEFTY N (BEFR : DMSO, v v hEE : KPG6245, Fntsisk T %) ICHM L.
50 pg/mL & L7cbD&/NGFITHE, -15°C LUT CHERGE L. FARE 1 ELINICRERE LT
iz (BHEIEE : 50 ng/mL),

4.3 fORA L REERAH

Bhas 42 #ifg (= v XA2HR AN BALB/c 3T3 A31-1-1 i v-Ha-ras EEFEEA LML) ©
% JCRB Hifa X7 LV 1988 E 4 A 19 HICAFE L, AFELEBETTIROL D% 17 F Tk
RLULTEBREFELE (v 277 A<@HE), ThaMEE 2 34 RCHERERRIC, £/
2 R CREEBRRICA N 29, #BHIT v URIRMIE (FBS, 2y %S :S1160551780., Biowest)
% 5 vol%= e Dulbecco’ s modified Eagle’ s medium/Ham' s F12 (DMEM/F12) % FHV>, CO, A ¥
a~_—4&— (5% C0,, 37°C) NTHEZEL,

FBS % 5 vol%&de DMEM/FI2 IZEATF O & HIZFRABI L7z, £, DMEM/F12 9K (1 L %/48. Thermo
Fisher Scientific) 1 SIIRE L7z#8HK 100 mL ZMZEMER., 74NV F—RBEH (B7 ¥4
Z:0.22 pm) U 10 fFIREERSH A (R U7z, IRIC B U728 HlK 450 mb |2 10 5B EEHS M 50 mL.
10% NaHCO; /K¥A¥Z 6 mL, 10000 U/mL ~2=<Y >-10000 pg/mL A hL 7 h<A UK 5 nL B
X OVFBS 26.8 mL 2% TYERL L /=,
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4. 4 FHRYE OREIRE L OYLE

WEMED 5 mg/mL (49.0 mM) & 10 mM (1. 02 mg/ml) TiL, 10 M DFPENVHAETH B
O, 10 M ZEREHELE Uiz, €2 CHRMAERERTIX, Bk LU DMS0 % VT 10 mM o 200
RREREAM LEE L, TORE, FBEICEE LI L2 5, TPA DRETH 5D DMSO % #k5k

WHEOWHE LTHEM L, RBEBEICENT, HRPE LRE LEBICRE, B, £
RO bR oI,

HRME R L O TPA FARUK L, BRI TICTREEED 200 {SAKZ AR L, HREEE.
0.5 vol% & 725 L 5 gz im L TAE L7,
BHP COREHERRIIAFARDOIZOER L 2T, E-EERELER L7,

4.5 AEFRTERR

FAERIL, 2.0 MJRIRZBE E OIRAICE DV AK 2 TEREAR L CER L,
ﬁgﬁﬁﬁﬁfﬁwékﬁﬁf%&m?étb RERERR L L CHRBERREIT- -,
HMARE 0.25% F U LU B RAWCTHIBEL 2%, MIBEE 0. 7X 108/l OMEBIEE L=, O
FORRER 2 mL (1.4X10E) 2 6 V7L —MIHEL B v /8). 4 HEEE L, #%
BRMEONET, HE4 BRICHERDERMEE R Qul/v=V) $HZ L TERLE, &
fE7 BRI EZET CHMAE), A ¥ /) —)LTHEHEE. 0.1%7 Y RAZALF Ly MNE TR
&L,

¥ = VP EERER (0. 02 MIEEEE, 50%=% /—/) %2 ol FoE AL, BEMELE, &
K% 100 pLEY 96V =T L— bZB L. A 27 a7 L— k J—4&— (SUNRISE CLASSIC,
Tecan) ZMAWTHIEE (540 nm) ZHEE L7z, FREFHCTOMESHMEESR %) 13KORUC K
2 TRDT,

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

X : SWERWE B OB REER (%)

S : PRI REEDO R E

T : SR EREOWRNE

B: 75 0 DWNE (FEHOL%E AT =)L)

4.6 FHEERHERBRIZRIT DB
Wgﬁﬁﬁﬁwﬁﬁiﬁﬂﬁﬁﬁﬁwﬁ%bBMT@E@%%&_&ELtO
1)@%%%@%@#%Bnt A HREMEDNTRD SR VBE (KB HIASBIRE R AS 80~120%)
1 BE. frfﬂﬂ@t%ﬁﬁ@ﬁ%ﬁm BODLNDEEIC 3BE, FHOEBEEENEO LN DEEIC 1
ﬁﬁ% XET B,

2) HMBHEFEOHEENRRLONTHE. MRBENRED DNARWEBEIC 2 BE, MESENED S
FUIRUVNBREE DS HHETES S0%FHLE S N AHEE (IC50) REIC 2 JBEE. I1C50 H 5 HEREA Q0%PHE X
NAHRE (1C90) M1 BEARET S,

3) HMBIRIREIL. EWMFRRBLEID OHW 2Nk L TRAEMICRET S,

4.7 WEEHR AR

FHHEBHERRE ERT5I2H70Y . HRYE MBI RITTHELTMET 5720, WITL
THIRREFERABR % Fh L7z,

Mg Z 0.25% R U 7L U AWTHIBE L7218, HIFRRE 0. 7X10*E/ul OBEKE Lz, 0
FIRSRENE 2 nl (1L4X10YMA) 26 Y= AT L — MIDEL (BEEREASKERE : 6 7 < /L/BE.
AMRIEFERBR A 3 U = /B) | 4 BRI E Lz, HBRYEOMNBIIEE4 B, BRET %, &
FE 11 BRICHEBRWERMEH L A8 Q al/v =) 252 & CEME LT, B 14 B8 oiRes
HiEaZH L (10 HFEAE), X5 7 BRIEEE Lz, WEEEASRBREO 7 L — MZOWTH.
HIRRFETE 21 BRRICA Y/ — /L THEER. 5 voldFXF A PR THREL, Yol bl- ) OBEERE S
Bx 7o, MEHEFERBR TIX, 4.5 AERERR) LR UHFEIC X 0 HExHREEEELRIE L,
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4.8 EHEHEDOH|E
EREMELZAVTHIEZEEL . ROEEC LY BEGEBRETHS LHELZ DO T,
TOEEEZT, 2B, V—F2a— ML, BLERHLR2VRRETEELE,
1) WHERREZHER T 5t 100 ELl L,
2) WK% L T\5 (spindle-shaped),
3) MERREMRHEEMNE (BWEEE) TR E - TS (basophilic),
4) T LRBITHEWIRZL TS (criss—cross),
5) BAERYH-oTWD (piling-up),
6) FERMOEBOMI~REL T3 (invasive),
7) 2~6) OFFRPEHRIOZRL TH, —HE LTS EERRE L HET 5,

4.9 FEROPE
1) BB SEE
TR T EEE R LEBIC W THREAE 21T 12,
(1) MEEERBRAO 7L — T2 V= VU EBNRIETRETH S,
(2) HEEBRARBADO L — b TiX5 7= VU ENFHETETH 5,
2) HeEHER
TEEHRNTY 7 b U =7 SAS*Z iV BRI E IR R & RO IREERTIZ 38V C Dunnett B2 ZE
ZiTo7e (NFRANY v o FEKE 0=0.05, F{Al), &7z TPA SLFREE & AR BEREIIZB W
Tit Student D t REZIT-7- (BEKYE 0=0.05, H1D),
3) RBRRKSL DFHIE
UTOEENRETHZINTHE, BREZHMECEXIRBIM LIz EEXTZ,
U)ﬁﬁﬁ%ﬁwﬁgkﬁ4mlﬂwﬁxw%@sz&w
(2) BERBEOREERBEHSEEIIE,
(3) HRWMEEIZB W TLUT OS2 EeHEH OIS RHEN 4 BE EH S, 770, KxL<
:@%ﬁ#%ﬂn&mﬁb\%ﬁmﬁﬁkﬁié
(4) MIRIHEFEDREDS R ONTHE, i &b, MREEERRO ONRAWEEIC 1 BE, M
BasEHE DR DT banéﬁﬁ 2RED D,
(5) HIRRBFEDOMENR R ONIZHE., P &b, HMRAFEENEED SIRVVEEIZ 2 JBE. A
Rzt H3ER b%ﬂ&wﬁﬁw mmwﬁ 2EREDH D,
4) REEROHE
3) RBRRSLOME] I X VREBBRI L7284, R EH ORI LY £/ L- 8
BWTC, UTOEEZL > TREZHE L,
(1) Bt WEEBEREORHFMICERERBEMNS, £TOETRD LR,
(2) Btk WEEBEORHZENICHEE RN, EE Lz 2BEULTRDLNS,
(3) EEBBE : WHEREOGRHENICHEE 28NN, | BEE/-IIRES, 2 BEM ETRED
bhb,
THEDRFERBEONHAE., VEIG U CHERHEREZITIZ L L L,
BEHZ2HEEIL, MEFRE, BRT — 4%, WEGEBREOFERERZEER L. W ENBA
2B ORI & Ik U CRABNIEEME L 7=,

5, PTREDZENTELRISERROGHEEIIEZLZRITTRVOLAHEEBIUORRIES
Wb otz &

RBRHEPIC, [FRITAZENTERISRROEEEICEES RITTRVOHAHEBS L
UREBREEE Doz L) X oi,

6. HREEBLE
6.1 AEFRERER
EEHERARICAWVIHERYEOBIEZNHBEL RO 512D, BERERBR YT/, Bhas
8
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42 MR A R E TR L2 = A (0.31, 0.63, 1.3, 2.5, 5.0, 10 mM), 0.63BLR1.3 mM
THARE 2 ARG R DIREN D v, ) 150~160%DFExHIRERE L R L (B 1 £, £ 1),
% Z TRE% 0.050, 0.10, 0.20, 0.50, 1.0, 2.0, 5.0, 10 mM iZREL. 2 HEDHEXRER
BREToT, FORKE, 1HBORBREFERE, 0.50 8L U010 oM TH 160~ 170%0 48 %t HHaHEHE
ERRohle (R 1A, &2, ThoORRZb &I, FEHEHRARIIKS T 2EES 2 BB D
- FAERERBREFAUEREIZRE L,

6.2 HEHmAR

ERTERRCTRE LR ELBEE 2 AW CREEHERRLEHE L. BBRSHEZ LTV
BNE D DHER LR R . TPAB O EEHR I DMSOBE & LB L CTHEEIZHM L TR Y | £ 72 DMSO
BOWEERERIT 12 B/ TV 32B2TWEhot, S50, HRMER ORI SIET 4
BEUEH-T (M 2BXUH 3, X 3IBLIUVK 4, TOLSHBRBRNOEENE TS
Nll=H, HBEWED in vitro TORENAT O ET— 3 ERILETNCEEM Sz &l LTz,

PR EAEREE T, 0.20 BXT00.50 M D&ER L7 2 BEICRBW CREGREDA BR8N
BEROLNED BEELHELE (K 28BIUK 3.% 3BLUEK 4),F7.0.508 X010 mM
WCBWTH 160%DFExHIIREER AR SN (J 2, £ 3), 2B 10 oM TiL, EHoASHE
WRNOHEAIWIZEA LD pH BMEL otz Z E BRI,

T NMEEOELIC L M OFE L, BRAT oY 3 VIEROEELREIEDO—-
EEZLNTVE Y, o T, 3-AFNVT X UERITDNA AR ZHE L, Bhas 42 MO EiEi %
FRESCT-TREMEIGRI I, 2B, 1.0~10 M ICBWTHEEREDETARONEDOI,
WERYE ORI A, MIAREFERBRIZ 3 BRI TH 55, WEEHRRRTII 10 BRITHB Z &
BRREEBZ2 N, T72bb, EHRLE CHRIEMEEZEESEZBETH, RUMLETIIE
HERAN B X, BEEGERZEE L TiEERE 2 bz,

7. FEwR
3~AFNT X UBEIX in vitro TOENBATaE—L 3 MERZE TR ERREBINT,
8. &E Ik

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)

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)

6)Rundhaug, J.E. and Fischer, S.M. : Molecular mechanisms of mouse skin tumor promotion.
Cancers 2: 436-482 (2010)
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i . . . , . " . . .
o 2 4 6 8 10 0.0 0.1 1.0 100  100.0
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| 3-2F L7 % LBED Bhas 42 §IIEIT 3517 5 A B ERER DR

A 1EE, £:2EH,

25

175
150
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100
75
50
25

Relative Cell Growth (%)
Number of Foci / Well

0.0 0.1 1.0 10.0

MBA (mM)

2 3-RAF )T Z BEED Bhas 42 MIRRIZ BT B EEHRER O R

@  FExHERREEEE (0. O : JWHEEHEL/ U =/, *:p < 0.05, Dunnett BE CF M) I
&2,

3 Yefs L7c Bhas 42 fEfADREH Y =L

A :DMSO 0.5 vol%. B: TPA 50 ng/mL, C: 3-AF /N7 X B 0.50 mM,
10



# 1 3-AF )T H BED Bhas 42 BRI RBIT A H

HEBEES (-16-043

EREARORFKE (1EH)

WE 4 RE W/ D) icpap il
(mM) 1 2 3 i S.D.  HEJEIE (%)
A4 - 0.070  0.073  0.070 0.071  0.002 -
DMSO 0.5vol%  0.601 0.611 0.597 0.603  0.007 100.0
MBA 0.31 0.726  0.676 0.653 0.685  0.037 115.4
0.63 0.976 0.806 0.811 0.864  0.097 149.1
1.3 1.081  0.902 0.849 0.944 0.122 164.1
2.5 0.767 0.651 0.652 0.690  0.067 116.4
5.0 0.569 0.525 0.483 0.526  0.043 85.5
102 0.568 0.550 0.471 0.530  0.052 86.3

a: BEHOAPEBVRMNERICEAL,

F 2 3-AFNTH EED Bhas 42 HIRRIZBIT 2 HERCRABROKEER QEE)

WE 4 BE B/ FE X HEAR
(mM) 1 2 3 L S.D.  EFEE (%)
Ty - 0.078 0.079 0.086 0.081 0.004 -
DMSO 0.5vol%  0.580 0.555 0.561 0.565 0.013 100.0
MBA 0.050  0.591 0.566 0.673 0.610 0.056 109.3
0.10 0.628 0.551 0.610 0.596  0.040 106.4
0.20 0.669  0.607 0.658 0.645 0.033 116.5
0.50 1.005 0.820 0.820 0.882  0.107 165.5
1.0 0.887 0.809 0.892 0.863  0.047 161.6
2.0 0.733 0.692 0.653 0.693  0.040 126.4
5.0 0.496 0.506 0.471 0.491  0.018 84.7
102 0.467 0.451 0.452 0.457  0.009 77.7

a: RO ERBORMNEAIZERLT,

11
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R 3 3-AFNT ZUEED Bhas 42 MIRBIZE T S EBRAROMIGHEEAROKR

WE 4 B WNE/ V)V pizbapilil
(mM) 1 2 3 T S.D. HEFEER (%)
TS50 - 0.062 0.062 0.063 0.062 0.001 -
DMSO 0.5vol%  0.404 0.420 0.424 0.416 0.011 100.0
TPA 50 ng/mL  0.577 0.557  0.575 0.570  0.011 143.5
MBA 0.050  0.472 0.445 0.492 0.470 0.024 115.3
0.10 0.498 0.473 0.485 0.485 0.013 119.5
0.20 0.499 0.506 0.509 0.505 0.005 125.1
0.50 0.618 0.628 0.606 0.617 0.011 156.8
1.0 0.633  0.627 0.608 0.623 0.013 158.5
2.0 0.522  0.483 0.502 0.502 0.020 124.3
5.0 0.344  0.349 0.342 0.345 0.004 79.9
102 0.277 0.320 0.351 0.316 0.037 71.8

a: EHIOBNREVFENSEAIZERL-,

£ 4 3-AFNT Z B Bhas 42 FIICBIT A EEEBRBR O R

WE4 RE WHEERE/ U=
(mM) 1 2 3 4 5 6 T S.D.
DMSO 0.5vol% 11 9 6 5 6 9 7.7 2.3
TPA 50 ng/mL 10 17 14 15 15 17 14.7 * 2.6
MBA 0.050 6 11 7 10 9 10 8.8 1.9
0.10 11 11 7 12 9 8 9.7 2.0
0.20 20 19 11 13 18 9 150 * 4.6
0.50 18 23 23 17 20 19 20.0 * 25
1.0 1 2 4 2 5 2 2.7 1.5
2.0 0 0 0 0 0 0 0.0 0.0
5.0 0 0 0 0 0 0 0.0 0.0
10 0 0 0 0 0 0 0.0 0.0

*:p < 0.05, TPA}ZStudentDtRRE (F

=

a: FEHOEBEORILERAIZERLE,

12

) F- B E X DunnetthR E (54D 1ok,



