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E:3 )

Bhas 42 iz AW A IR E iR E £ 352212k, 3-AF /LT HF— 22T in vitro TD
AT at—raANEHOF BERGLZ,

FH &% E BRIV T Bhas 42 #ilA 0.31, 0.63, 1.3, 2.5, 5.0, 10 mM D E TRERL7-L24, #l
fagtEERITRRO bR~ T,

BREHRBROF BEEL LI, 1.0, 2.0, 4.0, 6.0, 8.0, 10 mM Z AWV TR E AR AT 72, T D
FEF. 10 mM IZB W TO A E B O BRI FEO DI T2 Rt E LTz, £2°C, 1 [H]
H OB R Ui R TR E £ L7=L 25, 8.0 TN 10 mM IZB W OB E R O A = 22878
Ao, FEEI RS,

PLEDFERMNE 3-AF VT ZF— )ik in vitro TORNBATaT—Tal AEREZH T HZEN RIS
iz,

AERE M

3-AFINT HF— /)LD Bhas 42 iz HWAE BB Z MG L in vitro TORNPA T BE—
valERERHMEILT,

EBAT53EAEE GLP Xt

AFRBRIT, Bhas 42 #ifa WD TR EEAAGRER(C LD AR O FEUE | (AL 26 4R 7 A 4 B A8
B 3 EERFEEIHRY —3% 0 7 7 L —7 ) RO B MRS 34 400 3 45 2 THO
BUE IR D SRR % 708 Bl S A 21857 ) (B0 63 42 9 H 1 B9 BAE SR 5 76 77,
R BIETRR 12 48 12 71 25 B 5B &R 58 120 %5) TSP L CEMLT,

MHEAE

1. #HYWE

3-AF)IVT HF— )L (4 : 3-methylbutanal . BEFR: 3MB. CAS No.:590-86-3., M4k (A - 3097752
HEOVER A VI HRIR, TR . R -60°C ., kAR 93°C, MR 95.0%, HLEE:0.794~0.805, 4y F-
86.13. 43 1-3: (CH3):CHCH.CHO, v ;& B : CTL5725) 1L T3k NStk A LT, /-
fiff I TG, 5P, S8R (RINRE 1 16.4~23C) ITTIRE LT,

2. BiExtRE
st FB VRS & L C VY= 12— O-tetradecanoylphorbol-13-acetate (Mg 5 : TPA, HlEE : 100%, 2 &
45 :SLBL1806V, Sigma-Aldrich) [ AF /L A/LRF U R (BEFR : DMSO, 1w b 5 KPG6245, Fit ik
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TR, 15 K TOV50 pg/mL ELT=b Dz N3, —15°CLL T CHERIEL ., FaH% 1 HFELINIC
FREAR L CH W2 (B f& IR 50 ng/mL) ,

3. MR CEE RS

Bhas 42 #fE (=AM HE %K BALB/c 3T3 A31-1-1 (2 v-Ha-ras i@fs &8 A L7=#fE) 21X
JCRB i N> 7k 1988 4 4 A 19 HIZAFLI, AFLIZRERT 7T ROBDZE 17 RETHERL TH
FERAF LIz (v A7 IR~ fath) . Zha it 2 10C, B E B K O B s sk o iz 59,
BTV MR R Mg (FBS, vy h%& 5 : S1160551780, Biowest) & 5 vol%d T» Dulbecco’s modified
Bagle’s medium/Ham’s F12 (DMEM/F12) & ), CO, A > F 2X—%— (5% CO,, 37°C) N TH;# L7z,

FBS % 5 volw#?e DMEM/F12 [ZLL FOIOITTREL-, £ DMEM/F12 ¥R (1 L 73/48, Life
Technologies) 1 432 L7 AMIZK 100 mL Z M RS, 7402 —EE R 7 4X:0.22 pm) L
10 IR ERE R A VER L 7o, RIS, B L7- 8K 450 mL (2 10 ffFIR RS K 50 mL, 10% NaHCOs
JKYAIE 6 mL, 10000 U/mL ~<=3U>~10000 pg/ml AR 7R~ AT UK 5 mL 33X FBS 26.8 mL
AN CTHERILT=,

4. WSRO By OB

PeBRE D 5 mg/mL(58.1 mM) & 10 mM (0.86 mg/mL) Ti&, 10 mM O BMEWHETHDHT-0,
10 mM Zfe s B & U, 2 2Tl it sl <l itk & OV DMSO % FiV T 10 mM 0 200 £ B
ZRIUBIER LT, ZOREE, FIERICEMELT-Z28D5 TPA OVEEECédh D DMSO Z R E ORI L
TEALT,

BRI E DY TPA FHBLHIE ., B EAT TICTRMIRE D 200 52 HIRRREL | PR IR B AN
0.5 volh& 72D IDITHE I IRINL TALEEL 7=,

ZE MR T AR OO F L2 h o7, Flod &RNES FE L7207z,

5. MR E R

AR IT, R TRBEE DIRAITL VA 2 TREFEAIRL CTERILZ,

T AR ER C WD BRI TE T 57200 . Fl B e sk e U Gl A BR 21T > 7=, il
% 0.25%N) 7L A D CRIBEL 7254 . FARIREE 0.7 X 10 /mL ORI E LT, Z ORI L 2 mL
(1.4X10"#) % 6 V=T —NIEL (3 U=/V/FE) (4 H R LI, BB E DL, #5TE 4
H A% R R A ALK 25 (1 T VT2l 2 mL) $5Z 8 CHEMU-, #F 7 H RIS BREE TG
A BRLER) | A% ) — L CREER . 0.1%7VAZ L SAF Ly N T LT,

v VNIZ R (0.02 mol /L ¥ERE, 50%=4 /—/1) % 2 mL 3 21 AL, iU, £
#7100 L EYD, 96 V=L L—NIBL, v 177 —hk—4& — (SUNRISE CLASSIC, Tecan) &\
TG EE (540 nm) Z301 8 L7z, 451 FERECOFERHREEEAE R (%) TR DL > TR T,
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X (%) = (T = B)/(S - B) X100

X : BE BRI AR OO AH R H S SR (%)

S WSt FREE D WL BE

T BRI RE O WO EE

B: 7T 7 DWW (Bs#ioD 7 ATz =)L)

6. JERHAHAERIC IS T DEEE AL

T E R HBR ORI &3 ER B OFE RO UL T OEMEEZ L EIZIRE LT,

1) AHREETEDOMEEDN RN 56 Ml ED GO DR R EE (R EE TE =R 80~120%)
21 PR AR ST OEES RO HIVDIR LT 3 JREE, 99V EFERHE RO LNAIREIZ 1 R
AR ET Do

2) MRHEIEORERRONTHE | MR GRODIVRNREEC 2 R Mla s iR bi
PRV LS HAIE 7S 50%PHTE S 4150 (IC50) T 2 IR B2, IC50 2D HE5E S 90%PHE S 4100
(IC90) FEILT 1 i FE 23R E T %,

3) BT ET, BRI B ORI A IR L CRE ISR E T 5,

7. TR R

TR R BR A N D1 d 72 | R B O M IR R F 3 B A SIS 5780 L WATL THE
R sE R B A E LT,

MR A 0.25% N 7S o IO CRIBEL 782 . MBS EE 0.7 X 108 /mL OIRG&#HR & LTz, Zoo o ik
i 2 mL (1.4 X 10M#) 271 — ML BB 6 v =/L/BE, MRS 3 7 =L /BE) |
4 BRREE Uz, R E ONBIIRERE 4 AtE, 37 B, #RFE 11 AR I RIRA RH (1 VoL d
720 2ml) §HIETEMUT, FEHE 14 B % ICHREE e 2c# L (10 B BALHE) | &5127 BME#LE-,
B BRSO 7L — MWL, HIERERE 21 B&ICAY ) —/LCHEER. 5 vold X Ak T
L., VvV DRI 250 % 72, AifusE s s <cid, 15, A EaE iR L RIU A EICZ0FE %)
HERL G S R 2 E LT,

8. JEE A EL DY E

FARBEMEEAE ATl 2822 L, RO ALV BRI ChHHLHELIZLDIZ DN T, 2D
Batixi, 72k, 7V —rea—RNbL, LBESEHAIHIB/ 2R CBIZ LT,

1) TEEHI AR 2 a 203 100 5 2L L,

2) Hi$EE %A L TV 5 (spindle—shaped) .

3) MURE AN (R R 6) IZFR< Y E > TS (basophilic) .

4) T NIRERE T HAMIAZFEL TS (eriss—cross) .

5) FHAE2VEH TS (piling-up) o



6)

7)

1)

2)

3)

4)

AEE S G-15-018

JEDER O HLE OFfE ~ZE L T (invasive) .
2-6) OFT N7 TH, — 3 LT Ui S HE 35,

9. FEFOYE

et LBt G

PUTFIORd A 7o LT BRI Z DWW O R HL B A T o 72,

(1) HfassEEER H O7' L —hCiX 2 7oV LU ESRIE ATRE T D,

(2) WEEBARBHO L —hCIE 5 V=L L ERFHEATRETH D,

Heatal et

WERITERATY 7 b =7 SAS 2 VN 25 R E i B S e RERAT 12 3\ T Dunnett #E %

1To7z (BEAKYEE 0=0.05, ), 7z TPA LBEEEE DMSO ZLBREER 235V TiE Student O t

WEZAT-T2 (B EAKRE 0=0.05, Fll),

AR RSSO E

LT OFEER TSN 6 R AT CELRBR AL L2 E R T,

(1) EEHRBEO T EHAHAZRDS 12 5/ 7 = /L &z TURu,

(2) BHMER IRBEO I B RE T BT,

(3) BEBRMERECIBV T FORMA S TRt ML BB 4 IRELL LD, 72720, K&EL
ZOZMEPDIMVRNBRY | REITHEIEEE 2 D,

(4) MRBEIEOREED RO G G D7 MR RO DIVRWIREZ 1R, Ml
HITEDMEHEDFRO HIDIR I 2 IR E DD,

(5) MRBEIEOAE D RO GG D7k M EER RO OIVRWIREZ 2 JREE, Ml

FBMEDFRDO DIVRWREND 1C50 DRIC 2 IREH D,

RGO E

[3) FRERAALOHE N LRSI LT A R B REO S FH LA i L 7= R B0

T LA T O L - TR A HIE L,

(1) Pt SR O PRI BRI, 2 TORETRO IR,

(2) Btk R LB ORI A BRI, i LT 2 IR DL ECRROLNLD,

(3) EEMME IS O R R0 B R BINS | 1 B 7T A7 2 P BE L. TR
b5,

RHEDT2HE RNELNT AT, BEITISU TR B 2179,

B MBI, SR ERE, 2T —4 | WHIERE OB R LE B L, LW F 1 8la

MEOHEA IR L TR A IR 45,
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FRIDIENTEGISI-HBRDEEMEICEEEZRIFTHVOHIEERVRABRITEE(CHEHE
hot=C&

RERHAR I, TP RTDZENTER -T2 B OEHEIEICE AL KT TRV OHLEFREL O
BREFH | CNE D722 1T o T,

HBREER

IR G st

T BRI W DR E O IE7R AL BRR E 2 R 57280, F Bk iR 21T 572, Bhas 42
HE Ao 2 BB CALERL 72225 (0.31, 0.63, 1.3, 2.5, 5.0, 10 mM) | AEIRFEMEIERIZR® H/en -
721, &), ZofRELEC, WEIRRABRICBITDIRES 1.0, 2.0, 4.0, 6.0, 8.0, 10 mM [ZFEE
L7z,

2. TWE s R

PSR EALHERE IR, 10 mM B W TO BB BRI O A /RN 0S3880 b7 Be it &)
ELTZ (K 2 72, 3R 2 R 3) , NHEDRFERDGONT-ZED D iR L C 1[5 H OB R Uk
EC2m B ORBREFEN L=, Z O E, 8.0 LT 10 mMIZB W OB iR OA BB b,
FELMEN RSN GRS HIE LT (K 2 5 X TDV3, & 4 R DY5),

7o, 1 [BIH KON 2 [BlH OFERRHRER I T BRBRD AL TODEDD B LT ARG S, TPA
FEO TP E R HERIE DMSO BEL LU THREICHIINL THY, £7/2 DMSO FEOEIRHRRIT 12 /7=
IVEEZ TR Tz, SHIZ, SR BEREOR G HLE G RET 4 IRELL Ed-o7- (X 2, & 2~5), =
D IDNZFRBRRNL D FEHER BTS2 T2 R WE O in vitro TOFBAT mE—TaAERI
YN FHh S = S HE LT,

3-AF VTR F— UL in vitro TOFRDBILTaE— a VEREE TAHAZLNRBIN-,

SE XMk

D EE W E R (AR AR, PRy EEESIEHES, R
(1991)



2)

3)

4)

5)

6)

AEE S G-15-018

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)

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)

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)

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: 100-122 (2010)

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)

10



AEE S G-15-018

120 |
100 W/
80 |
60 |
40 |

20

Relative Cell Growth (%)

0 2 4 6 8 10

3MB (mM)

1 3-AF LT HF—)L? Bhas 42 fIC 1T 5 HEZ ERBROHE R

25 25
120 120

g 100 -4 20 % g 100 5___.\./.\.—".—. 1 20 %
k= = k= =
% 80 MR- % 80 r . « 15 3
o o
g 60 0 L g 60 r 10 L
8 40 o 8 40 o
3] o 3] o
‘73 20 E ‘73 20 5
@ z @ z

0 0 0 ‘ ‘ ‘ ‘ ‘ 0

0 2 4 6 8 10 0 2 4 6 8 10
3MB (mM) 3MB (mM)

2 3-AF LT HF— LD Bhas 42 HIIZ BT DI E iR OS5 B
@ FHxH A TE =R (%) . O PRI R SR/ 7 /L | *:p < 0.05, Dunnett #E (7)) 1285,
1 EE, A:2HH,

3 YufAl7- Bhas 42 Ml DR T =L

A:DMSO 0.5 vol%, B:TPA 50 ng/mL, C:3-AF /L7 % F—/L 10 mM, 2 [B] H OFRERI D,

11
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F£1  3AFNTZF =D Bhas 42 MU 51T 5 S ERBROME R

B4 R WS /7 2L FHRHHE R
(mM) 1 2 3 1) S.D. HAGE S (%)
A - 0.087 0.080 0.085 0.084 0.004 -
DMSO 0.5 vol% 0.651 0.664 0.644 0.653  0.010 100.0
3MB 0.31 0.633  0.600 0.622 0.618  0.017 93.8
0.63 0.628  0.644 0.624 0.632  0.011 96.3
1.3 0.634  0.621  0.625 0.627  0.007 95.4
2.5 0.665 0.666  0.686 0.672  0.012 103.3
5.0 0.667 0.685 0.656 0.669  0.015 102.8
10 0.728  0.751  0.750 0.743  0.013 115.8

#2  3-AF)LTZF—)LD Bhas 42 FNI BT DI E R ERER O H R GERER OS5 (1 | H )

W'E 4 B W SERE /7 =L REpaptiifin)
(mM) 1 2 3 1) S.D. HEBE =R (%)
AN - 0.086  0.077  0.077 0.080  0.005 -
DMSO 0.5 vol% 0.614  0.623 0.613 0.617  0.006 100.0
TPA 50 ng/ml.  0.815  0.768  0.862 0.815  0.047 136.9
3MB 1.0 0.585  0.597 0.599 0.594  0.008 95.7
2.0 0.646  0.637 0.608 0.630  0.020 102.4
4.0 0.632 0.642 0.682 0.652  0.026 106.5
6.0 0.661  0.636 0.597 0.631  0.032 102.6
8.0 0.660 0.671 0.674 0.668  0.007 109.5
10 0.693 0.649 0.661 0.668  0.023 109.5

#£3 3 AFNTHF—)LD Bhas 42 MBI A E R RBROFE R (1 [ H)

WE A R AR Y e
(mM) 1 2 3 4 5 6 1) S.D.
DMSO 0.5 vol% 10 5 8 7 7 12 8.2 2.5
TPA 50 ng/mL 18 20 17 19 19 20 18.8 * 1.2
3MB 1.0 7 8 1 5 7 9 6.2 2.9
2.0 7 10 6 5 7 6 6.8 1.7
4.0 9 3 12 9 6 9 8.0 3.1
6.0 6 9 7 11 9 13 9.2 2.6
8.0 12 13 16 9 9 5 10.7 3.8
10 18 16 15 16 14 7 14.3 * 3.8

%:p < 0.05, TPAIZStudent DU E () F/- 4B 1XDunnetti & (D 1255,

12
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#£4  3-AF )T ZF—)LD Bhas 42 FNI BT DI E R ERERO M REE GERER OS5 (2 [ H )

W'E 4 B W S /v =L REpaptiifin)
(mM) 1 2 3 1) S.D. EBE =L (%)
AN - 0.098  0.094 0.095 0.096  0.002 -
DMSO 0.5 vol% 0.661  0.674 0.603 0.646  0.038 100.0
TPA 50 ng/ml.  0.688  0.771  0.810 0.756  0.062 120.0
3MB 1.0 0.644  0.663 0.651 0.653  0.010 101.3
2.0 0.618 0.659 0.650 0.642  0.022 99.3
4.0 0.650  0.677 0.731 0.686  0.041 107.3
6.0 0.652 0.681 0.687 0.673  0.019 104.9
8.0 0.699 0.710 0.671 0.693  0.020 108.5
10 0.654 0.702 0.711 0.689  0.031 107.8

#£5 3-AF)NT X} —)LD Bhas 42 MBI A E R RBROFE R (2 [0 H )

B4 R JE BRI /T = L
(mM) 1 2 3 4 5 6 1) S.D.
DMSO 0.5 vol% 6 1 6 6 6 7 5.3 2.2
TPA 50 ng/mL 22 14 14 18 16 23 17.8 * 3.9
3MB 1.0 5 6 4 6 10 5 6.0 2.1
2.0 8 6 5 2 4 6 5.2 2.0
4.0 7 4 5 8 10 9 7.2 2.3
6.0 9 5 5 8 10 9 7.7 2.2
8.0 13 12 17 8 10 14 12.3 * 3.1
10 11 13 8 15 16 14 12.8 * 29

%:p < 0.05, TPAIZStudent Dt E (A1) F/- 45 13X Dunnettil & (D 12X 5,

13



