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Figures
Figure 1  Growth inhibition of CHL cells treated with 2,6-bis(1,1-dimethylethyl)-4-ethylphenol

[Short-term treatment]......cccvceveeereceercecetrtecsee et e s re s e teseseveesesestesesr e s s s sessessassnsanssesesssassssnase 24
Figure2  Growth inhibition of CHL cells treated with 2,6-bis(1,1-dimethylethyl)-4-ethylphenol

[CONtiNUOUS trEAtMENL]......ceececereeemrmerceeeeeeecreseee s eteteae e e e e senessesestseesssssssseanarssssasasasessrssansrnssstans 25
Figure3  Incidence of structural aberrations induced by 2,6-bis(1,1-dimethylethyl)-4-ethylphenol

[ShOTt-ErT rEAIMENL] .....vvcreeeecrccec ettt eses e ssrae st et e sasasssanasnsssnsasssnsran 26
Figure 4  Incidence of polyploid cells induced by 2,6-bis(1,1-dimethylethyl)-4-ethylphenol

[Short-term treatment] .......ceceveurenseereeretreerenerrerreesensnseesesseesesssenssesesnnes reemenerereres et naeas 27
Figure 5  Incidence of structural aberrations induced by 2,6-bis(1,1-dimethylethyl)-4-ethylphenol

(Confirmative examination) [Short-term treatment: +S9] ........cceevrnrvrerrerns 28
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WERRRBRSAE T O in vitro BEBRFRIZIT, 2,6-bis(1,1-dimethylethyl)-4-ethylphenol i34
BEREEFETHREERHD b0 B LR

2,6-bis(1,1-dimethylethyl)-4-ethylphenol DERFHEIZH>WTREEKREFHBEOHES
BT 278, FxA=—X - NARZ—fligES Ik (CHLIU) %RV in vitro
LEKRERBREITo 1.

B 5> U TR L 7= ARSI RS R BT akARERROMAREZRE L.
SORFEALERE-S9 BRI 350, 55.0 L TR75.0 pg/mL, [F+S9 AL TCIX 250, 35.0,
45.0 B X T 55.0 pg/mL D 3~4 BEIZ OV TR 2 EE LT-.

FORER, 2,6-bis(1,1-dimethylethyl)-4-ethylphenol MUIBEEDERE, EERFRINIRE-S9 4L
HTIX, PR RaERY BERERLVCENER) OBRIIRBH L) o7k
L L7235, +S9 0TI, PEARY @EREROWIEHRE) OREREM
DR DTS, T OHBBREED 10%KMH LBV Z & 20, BRRBHRIL & T &
RV OREERBR M L. HGEABRTIL, 150, 250, 350, 45.0 BLTX55.0 pg/mL
D5 ARITOVWTHEMSEELFH L., TORE, FEMEIELNLOD,
B TOHBREO LA THAZ L, BIXUHEEEN 10%RKEBEN L 2EERL,
BHERUG LYW T & ahroTe. EBIT, BIEULAY TrIsEfealI Rk TR & ANTEEEM
JARDOBERVBFBDHLNTND Z L, B 24 FRRRAERIZIVTD 350, 55.0
BLU75.0 pg/mL O 3 ARIZOWVTEMSHREZ M L7248, RFEBEIIBVTY,
2,6-bis(1,1-dimethylethyl)-4-ethylphenol JAFRIZ X Bk RE (BERELRLNIIEMHAR
B) OBRIBHLNRIoT.

RS9 A L UNERLEE OB E THDH~A bvwA1 P C
(MMC) 72 HUNTZ[EHS9 LB DBHXRME S 7 o R A7 7 I N (CP) BB CIE, B
EEBERFTOHBEHENS LR LTEY, BREMNRELEEL TR ENICAEE
(p<0.025) 72¥gMNAERUTZ.
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13. #HRYR

131. HRYEA
2,6-Bis(1,1-dimethylethyl)-4-ethylphenol (BA4 : 2,6-T-tert-7 FN-4-F VT = ) —)V)

13.2. 7w hEE

13.3. lLEE

99.8%

%Y 0.2%FH
13.4. #itr

13.5. HESYTEAR B
200543 H16 A

136. {RERHE
&, =|R (1~30°C)
13.7.  RIFEEET

¥t ¥ —RERERE (H-3 : EHE 23.8~25.3°C, 200545 A 11 H~2005 £ 5
26 B ;6 588 2 BB ERBEN R —/3— F5 A ch. 40(C-3) : ZHHE 17.8~26.6°C,
20054E 5 B 26 BE~2005411 A 29 B)

13.8. 134
2,6--tert - FNA-ZFNT = ) —)
2,6-Ditert-butyl-4-ethylphenol

139. Bl&
Phenol, 2,6-di-tert-buthyl-4-ethyl-
2,6-Bis(1,1-dimethylethyl)-4-ethylphenol

13.10.  CASNo.
4130-42-1
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1311, [k
H

13.12.  £HFX

Ci6H260
1313. HFE

234.38
13.14.  HEORKE

FEAR « wEdatERR

fa REAG
13.15.  BUEBR

B 1 45.7°C B8 : 268.6°C
13.16. BlkAR

132°C (7 V=75 > FEIHGR
13.17. AR

AKITAREE

FTaa—i, "xy, ~FE, raaFRih, HI VL, RUOPUICRE
DMSO [ZB¥E (>240 mg/mL : SHEsR ORIz L 5)

13.18. &EH
BE O FOFRHFIZBOTIELE

13.19. SER¥IK (Octanol/Water)
Log Pow >3.27

13.20. BOHFVEOER
WOREE (v A7 - FR%) ZEMAL, RVIAAKLY, B, REBIUREICH
Ny LnX 31215,
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SR
EOBGIZHT DLDwiF, BEF » Tl 4800 me/ke, M 7 2 TH 7450 mg/kg Th 5.
BRARBRMR DI

ERETH, N1 g 2B FREREERTEOEE T TRt ¥ —ITREL, &
DIXREMST O, FBRMESEEREE 2/ L THERYHIBML TIORHI L. &
WrofER (2005 4 12 A 20 B4, R EISHBRIIMPRE TH o Z & IR
iz,

14. BEBAOBHRE LU

14.1.

14.2.

14.3.

BB MR

LB AW S REARERRICRBWTEREEET A FIA4 U THRESh
TNBRZ b, Frf=—X « NARZ—FBEROBHETMRIE (CHLAU #Bi2) %
/A L7z, CHL/IU #BfiX 1984 4F 11 A 15 BIZESEARETT R BN ERSRLE
AR DoNEL2ZT, PAFARLEXRL R (DMSO, GC H, BB 99.9%, Lot
No. K26414578, Merck) # KB T 10%HM L7258, WIERZERPIHREFE L. RBRICE
LCi¥, BREL-NREBEE L%, 3~5S AZ LIS L= b RFER L.

235, MIREIEFEANHIRER CIIk % 8 DABE (Lot No. CLC-001) %, RfkREHSR
TR B 14 DHIFE (Lot No. CLC-001) %, REEREHER (BIMRE) Tl
21 D#BAE (Lot No. CLC-001), BeEafEREFER HEfalER) TIiTRkEk 3 DMl (Lot No.
CLC-004) Z AV /=,

BRED Y MBIZ<A 27T X<{E0URE (Bth), SR OBIE (Lot No. CLC-001 :
17.9 BfH, Lot No. CLC-004 : 15.2 Befl]), Rrafkdt (£— FE25 ROHMRAS, Lot No.
CLC-001 : 82%, CLC-004 : 84%) DOPER O NIt RE X UBBHERICBIT 5%
ERAFHEHEEORREERBL, REORVREHBICER L.

B O

Eagle-MEM #fAigHh (IWAKI : Lot No. 919084 [#BEaissEmHIzRER], 519045 [Hupusy
FEMEIRERLISL), T2 2 75 R) IZHEE (56°C, 304y) HEHDIF4FMIE (Lot No.
511116 [HEAarEFEANHIRRER], 5423845D [HERRIEFEINHIBALISN], Invitrogen) ZHAL
BRET 10%2725 X 5TML7. BB ORIKIIERRE THIEAT (15°C LLF) 1
REFELE.

R
COM rFa—F— (ZEEEB A AT 10) 2V, COJBEE 5%, 37°CHOE&M
THERa SRz L7,
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144.  S9 mix
| B5E% 6 4 HLIN™ S9 mix (Lot No. CAM-520 [MEZESRBRLL], CAM-526 [mEsRak
B, ¥y o—<) 2REBRICER L. EHRRE CHBIEKR Y UV —3'— GREME : -80°C,
HHEE . 60°C LATF) ITHRFL-.
144.1. SO OFRF
S9 REOBROBWIE, 14, B, FEWMELROWIHFELELRIIRT.
oy hMEE | RAA-520 RAA-526
sy | 2905 F£4H28 0 FREWEE| 200547 829 8 GFEWEEk
EBRsét: S HE) EBRsat: 5 HEB)
EREYY Z > b : Sprague-Dawley 5%
e | HE7 B
FE 193~237¢ 215~259¢
- JFF iR
HEYE Phenobarbital (PB)33 X T} 5,6-Benzoflavone (BF)
msmsro | QW L0 G )
BF: 8mgkg 1B 3HAB)
BEHE | BEARS
EHEE | 2486 mg/mL 25.58 mg/mL
14.42.  S9 mix DFARRK
S9 mix 1 mL FOENEHOBRZLUTITRT.
S9 03 mL
MgCh 5 pmol/0.1mL
KCi1 33 umol/0.1mL
G-6-P 5 umol/0.1mL
NADP 4 umol/0.1mL

4  pmol/0.2mL
0.1 mL
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PERMEROWM

AHBRWEIIKIZARYEE T DMSO IZBHETH Y, DMSO LIEAHE, 4 BFRILINTIER
B, R, BEZOENEhol. LickoT, BEIZIIE L X 27— —F 2N
THAKMER 51T > 72 DMSO (GC A, #E 99.9%, Lot No. K31758278, Merck) %A
L, AR 4 BRI ZAT o 7.

HEIHEREIN SR T, ERIERNICERYHE 1172 mg % BT EHREIREICEY,
# 3 mL O DMSO 12, HHLRPLEMIEZ. IHIZDMSO M2 TS5 mL i
EAL, FEURIR (234.4 mg/mL #AK) Z¥EML7-. 1mL DO DMSOIZHL, ZdD 2344
mg/mL FABEEE I mL M52 &128Y, 1172 mgmL TRERER Uiz, LUFRRR
FIREMEKRITO Z LI XV, 58.6, 29.3, 14.7, 7.33, 3.66, 1.83, 0.916 33 X1} 0.458 mg/mL
REFRE L.

Pk RERERCIL, FERAEMNCEERYHE 85 mg ¥ BEMEFRREITREBIZEY, ¥
6 mL ® DMSO ZiNz, HE LN CHEMEIE. HIZDMSO M2 T 10 mL IZE
AFL, FRRK (8.50 mgmL &K) 2¥F L7, ZOFRBREELLTITRTFIET,
DMSO ZFIWTIERAR L, SEBRUEREZRR L/

ERYERRNTFIE GaklZERR)

RERE ﬁz%g{& E23:78 -+ DMSO
(mg/mL) (mg/mL) (mL) (mL)
7.50 850 3.0 0.4
6.50 7.50 26 0.4
5.50 6.50 22 0.4
4.50 5.50 1.8 0.4
3.50 4.50 14 0.4
2.50 3.50 1.0 0.4
1.50 2.50 0.6 0.4
0.50 1.50 0.2 0.4

BB I, HRHEAICHRYE 75 mg 2 B ERREIEHEICEY, H6mL
DO DMSO ZiNx, HERLENLEMESE. SHIZDMSO #/M% T 10 mLIZERL,
FRURE (7.50 mg/mL K) FHEM L2, ZORRRREZRICRTFEET, DMSO &
RAWTIERBIRL, SHEROEREZREL.
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BERYEBRERETFIR GBI
RERE ﬁﬁgiﬁ RoE DMSO
(mg/mL) (mg/mL) (mL) (mL)
6.50 7.50 2.6 0.4
5.50 6.50 22 04
4.50 5.50 1.8 0.4
3.50 4.50 1.4 0.4
2.50 3.50 1.0 04
1.50 2.50 0.6 0.4
0.50 1.50 0.2 04

FERR T, HREMNIHEBRYWE 65 mg % BT & RBRFITREBICEY, M6emL
D DMSO ZHi%, FHERLNROEMEIE. S HIZDMSO 2% T 10 mLIZESL,
FRURHK (6.50 my/mL ¥R ZUEE L7-. ZOFARRKEZ LU TIORTEIET, DMSO
ERAWTIERARL, SEBRWEIREAN L.

HRYERRMFIE T

R ﬁ;ﬁg?& SRR DMSO
(mg/ml.) (mg/mL) (mL.) (mL)
5.50 6.50 22 04
4.50 5.50 1.8 04
3.50 4.50 1.4 04
2.50 3.50 1.0 0.4
1.50 2.50 0.6 04
0.50 1.50 0.2 04
ot R
Bt (S N

BERWE DR TH D DMSO ZER L7-.

BRPEXTER  (GERFRIALEREL-S9 ABRES X USEEALERTE 24 FERALER)

EFAK (BAERFEHRAK, LotNo.K3G77, NEREKTIR) SmL iEMLE~
A b=A43C (MMC, Lot No. 415ACF, WFiEtEET) ZAERER (RAERS
AFERIEIK, Lot No.4C87N, KEFEHEETH) #AWVWTHARL, 1mlL FOELEE,
HRERFE L2 b OEBRBRIZHAWE.

AR, ERRAEETO0.1 pg/ml, BT 0.05 pg/mL & L7z,
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R AR (SERFHIALERIAHSO 403E)

ESAK (Lot No. K3G77 [HERBRRBRLISL], K4D88 [HERaER]) SmL 1T L=
7aRA77 IR (CP: LotNo.4028, EFFHREFK) #AF/IEIR (LotNo.4C87N) %
AWTHERL, 1mL $F o0 LR, BRERELZbOERBRITAVWE.

BRI 125pg/mL & LT

FIREARIIHUER  (FHRAR)

HE

HA R4V EEDONRERETHS 10 mMFYED 2344 pg/ml ZHEEARE L,
PAF 1172, 586, 293, 147, 733, 36.6, 183, 9.16 33X} 4.58 ng/mL @ 10 FiE% B
R BROHRE L Li-.

fER 7 = V8B L USEBIF

1 HEY729 2 v v BV,

WA > 7 ZANWT, BEBRES, MBEBIVESZHTLE T LIZIVEy L%
BRI LT

SR RIALEREE-S9 AL

12 VT ADOTL— b (MiaEERA~LVF 7L — M I2F, FER—2 51 F) OofU=
IAZHERIRE VT 8 x 10°HI8R,/mLICFRE U 7o MIRGVZ e | mL 248 L, 3 PRSE
L7z, BEAETH, 147615087 2FI6 THED 2 WIIHBRWR ONBEIT-72. 6
RS AT 7R, BFUTNVOERKEREL, Ayl EEHEIR (Lot No.
064K2309, Sigma-Aldrich) %\ CTHIRRZ ¥ Uiz, FRE2REEWE 500 uL2Mz, &
DIz 18 BFfHER Z e T 7.

SRRSO AL
%7 T 8 x 1%KL/ mLICTREL L 7o MRV | mLASEREL, 3 BRpSE L
BRI TH, 1476158 H8IE THEIELD 5V IIHEBMHE O Z(T o .
T O%DBEL 14.73.1FEK L7 IR L Tz

ELTALERTE 24 BRI

BT 8 x 107K, mLIZFREL L7- HIRVZERE | mLE38REL, 3 AR L.
BEERTH, 14761508 T 2EIE THRELD 2 VIR E OB ETTY, XHIT 24
LSHE N T p
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WER—%
RetbetiB & 2\ IR E
pae - 374 S9 mix R
—S9 4nE 600 uL - 6 uL
+S9 40ER 500 uL 100 pL 6uL
24 FFfELER 600 uL - 6 uL
FrHEOBIE
BAAEREIT BT BREATS K U TRRICHT S O R EZ IR TR L7z
50%HERTEFEANHITREE DFEH

HIRETEIHIRBR A LK U U DR PR E, 10%PHEE L~ ) ViR
GRERREEM, Lot No. KLH9734, FoytAiEKT ) 2% T 10 oREMREZEELZ. K
W, 0.1%27 VX&)« 31 F L v b (Lot No. K31134240, Merck) 7K¥ER T 10 73fH
Ml AEYE Lz, BV — bRk L#%, s E. FUTVCARENE (0%
TH ), |%EERAKERIK) %3 mL Mz, 5 HFKELE &V AOBERKE 96
X NDFV—k (T oA 7FL—k, IWAKID) (284300 uL D¥EL, v~ 7S L—
kY —&— (£5450, BIO - RAD) %V T 570 nm TOWNEZBRIE L. Bitxt
RBETORNEIINTIH (HREFE SRR OVTRDE.

EHIT, 2 TOABREIBWGHESEEMHE B o/, 7uty MEEZA
VT S0%AEREEMHIRE 2 B H L. BHIZIX 4.58~733 ug/mL @ 5 ;7 (-S9 43D,
183~733 pg/mL D 3 & (+S9 ) BLR9.16~733 ugmL D 4 K (24 FeEAEE) %
Fvi=.

Bk BRERE, B Z URERRHAR

AE

HIMBTEMERRBR DR, £ TOABEEIZBO THIRBESRD b, 50%HAkaEE
FEIEREII TN TN 71.0 GERFRAER-S9 /), 343 (GERRIQIEESo uB) B
L0520 pg/ml GEGEALERE 24 RefEIEE) B INE. Lo T, RekRER
BRTIE, MBQOBE S0%LL LIHIT 5 LB SN D HE, T2bh, -S89 AE T 85.0
pg/mL, +S9 AL T 450 pg/mL, 24 FFEAERT 65.0 pg/mL ZENENERSHRE L, K
IZRT 5~6 IEEZRE L.

-14 -
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ALERYE A& (ug/mL)
—S9 sng - - — 350 450 550 650 750 850
+S9 AL 500 150 250 350 450 — - - —
24 BRSO - — 250 350 450 550 650 — -~

Tz LI AR OWTREKREOBR L EHE L.

Yook B ABR D SR RAUERE+S9 AT X USERTAVEYE 24 BERIUEBIZEWT, £
T O AR THXHHIBETAER 50%E L3R L, MO8 50%2 LI+ 2 AERE
bivigdotz, Liedio> T, +89 AR U 24 REEIALERIZ OV CBIRAER %2 520 L 7=
BIEBRTIL, UTIORT 6 ARZRELT.

LSS A& (ug/mL)
+59 JLE 500 150 250 350 450 550 — @ —
24 FEHS0E - — 250 350 450 550 650 750

TRz LI AR OWTREAREOBR 2L L.

BIRBROE R R AEES) MIRIZBWT, BFRRICEETH S LHERTE o
T=72%, +S9 BT H>WTHEEABR A E L7-. BB TIL, UTIORT 7 ARER
ELT-.

ik A& (ug/mL)

+S9 J03 500 150 250 350 450 550 650

TRREA L ARICOWTREFREOBRLER L.

R V— MR X USEI

1 AEY70 20 S L — bRV

WA 7 VT, RBRES, MBI UERLZHR T LICEDETL— b
kel L7z

SRR -S9 AL

BEZ 6 mmOTL— b HlEERAY y—L, EFR—2751 ) 128 x 1048,/
mLIZFRE U7 MIREIARE S mL (4 < 10%080) 248/ L, 3 DRIESR L. BRKTH,
14.8.6 \Z5CHT 2 EIA TR, HBWEH DTG RME DN E{To7-. 6 B
BEEPRIT%, £7 L — bOBERREREL, Iy ) VBEEKR (Lot No.
094K2331, Sigma-Aldrich) ZRAVTHIIRZ¥EE L7z, Pk 3mLEmz, X5
IZ 18 BB el T R I e B R 2 R LT

-15-
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SRFRIALERHS9 AP

£ 71— MT 8 x 10°HIM,/mLIFRBL L7 AERRVERE S mL&4ERE L, 3 ARSE L7,
BRI T, 14.8.6.1ZF B8 T 2816 TR, B HE H 5 W RGBT E OB E1T -
7.

FOHOBMEIL 148312508 L= FEEICHEU -,

TR 24 BRI AL

BT L— MZ 8 x 10418,/ mLIZFREL U 7 MRSk s mL 246 L, 3 ARIEE L.
ERETH, 148610 T 586 THRE, #BRWHEH 5V NIBEBE OB 1T
VY, I BT 24 B AT R A EAR SRR LT

MR E—
RetEXTER & D\ IR E Rt R
; . 7N . . Bt R
Bz S9 mix R K | S9mix P
—S9 4 3.0mL - 0.03 mL 2.7 mL - 03mL
+S9 4LPE 25mL | 0.5mL 0.03 mL 22mL | 0.5mL 03 mL
24 KFfEJLER 3.0mL - 0.03 mL 2.7mL - 0.3 mL
WriEngsR
BALEEIZ BV TERA R L UK TS O F B2 IR CRZ L7-.
A DR

Qe B AMERLO 2 BFRTANC, BWIBE T2 ugmL L7235 X 5 a3 FEIK (Lot
No. 1252976, Invitrogen) Z¥INL, #REHHEZFEITELIEZ. RNT, BERRE
ELFICEBB L, 025% Y 7K (Lot No. 1233304 [QfafkRERER],
1263419 [GBIERERE L UHEEAER], Invittogen) ZAWTTL— b bHIRZZIBEL,
OENOEERIRICINZ =, #RRENKR % 1000 vmin T 5 2YRHEL4EE U TR AR
VW 2tg, 37°C IR L TRV 75 mmol/L (kA Y 7 AKEERE S mL ik, 37°C %
T 16 HREUKEAEZITo /. BODBEC X W IRRRER -5, KB LE-BEER (X
F)—N3K EHR1A) CHRZEEL: BEKRE 2B LUE, HLVWEER
R MIRTERE & U, MR L) R L, MR ERER O Y
BERE | BIER L. 0%, Refafhk 2 & 7 = — JREEE (HANABD AWV T,
ATA FHT A EICHIBSRER S | BT L, RaMERE 2MER L. 274 FIEE
Ao+ R EE, 1/100molL Y A - U U EEEEENR (Buffer tablets pH 6.8, Lot
No. TP601474, Merck) ZBVWVTAIR L 1.2%F A PFLEHK (Lot No. OB408561 [,
RRFEFER], 0B318388 [iBIAERE L UMERRRER], Merck) T2 0L, R
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14.8.11.
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74 FEBEIKEL#, ERIEL.

AR RN BE DBIE

LAMIEAERIRHT, R, SEBRWEAENR X UBHERR#EOR 7L — |k
{Z2WTC, ATP 7% P A—%— (VIFXF—C-100LU, Fva—<r) ZHVTHE
BRI BT 57 —# R L 7=

T 725, 1% Tween 80 /KFHK 2 mL Z 407k L7/ NRBREIZ, (EIRGE L 7-MIliK %
S0uL L, HHER L TH B4 20 HEEE L. BIEAF 2 —7ICZ DIRE#%E 100 pL
SEL, ATPEIERREF v b (L 72—/ 250: F v a—=) OFNAIEL 100 uL
WhNL7=%, x5 E (Relative Light Unit : RLU) Z8IE L7z, BHEHBEICRITS
RLUIZXT 2 (=HIIRAEFER) 8B OVTRYD, MRS L L.

FHiR 5

BIZMEL LTI, 14.89.423517F DA HIARIEFASEH RRAE R FREE D 50%ARMIC 72 D5
LIEVARZEEARLE Lz, 0l +89 QURES X UNERHLEREIZ DV TILBIIRABRIC
BOTHER L7AZEER D LFHRRIR 2 RIR L, +S9 U TldE A RO SRR ToY
ERREFRELZHGET 2120, T 5 4 ARZTMEXR BRAR) L &5
I, BERARCIITERN LR T 2300, BB CEE L EmAE)OERT S
5 AEZHENSR EEAR) & Lz -S9 i L USERAIREIC SO TilEkT 5
3 BETIIARRERIRWD, FMREZET T3 FARE2iMExSR @BRAR Lz

LegoBis

RS L RO TN TR E T Ta— MEL 7. 72720, &
AFBEHS9 AAFRES X USERCAVERE: 24 BRIV DEAIL, BBV TER LT2AE
AEFERA L. £, BERRROBEKRIIOWTHLa—MEL, BEL:.

F7VL— YY) 1008, T0bb 1 AENEY 200 BOSRTEHELZBMET (x
600) TEIZL, READIENEILL LTF Y v (gap), REOIEGHT (ctb), Y
(RETRT (csb), Bufasridnc#a (cte), YMiAZTHR (cse) BLUVEDM (oth) DFBERE
WO LT, 7L, Betalirikd 2\ O IRad BICIER MR E L, Bkt
BROBPBDOONDEE, T OFEREIERI UG A DSHNERR, 2 D4RDAL
BOOTHTORVERICOAFX Yy v 7E LTHHELE. £, BHNRELLT 1A
B2 200 AOLRIHBREZBIEL, FREEOHBEIIOVWTHEHE LK.
RSt

AR OE R E Mg X OSSR OMBEEIRIERT — 2 h ORI EHE
ENTHY, 52, WINb S%RKTHD Z . BB OEERFHRO HBSEE
X EROEHFENTH D, 2, 10%LULETHAEZ & U EOZRMGER LIZBAICR
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BRIZRRSL L7- LR L=,
14.10. FEROARST
Xy v 7 OHRET AR OV TR BT D2V THIE L.
REMROMBSREY, Fisher DEERERGEE (FREAERN 2.5%) ZHVTRE
L7z, ¥£72, AEIRTEMEIZOUVTIL, Cochran Ammitage DRFEIEE (A EAKIER R 2.5%)
ERAWTRELEZ.
RatExTIREE & B L, SRWEERC RV TABEENED b, o, BRICKE
HRBD oD, HAINVIBIRELRER INSGS, BEEHELE. 2L, B
BRHIEE, RBREGT COEPNRZUMELER L TiTo 7.
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15. RBRER
15.1. MR HEFEPIHI R

15.1.1.  FHBTSEREINHRSRAE R
HREVER® Figure 1, 238X U Table 1, 2 1T/RL7=.
SO%%ABRHERANNEIRRE Y, AERERIIRE-S9 UET 71.0 pg/mL, 4EFFRMERH+S9 40
PECIY 34.3 pg/mL, EGTALERY: 24 SRR TIX 52.0 pg/mL ThoTz.

15.12. HrHEOBHE
TR R R AR, £ T OMBED 147 pg/mL Ll LD A BIZR W TERMEIROFH
MBIRD LN, &5IZ586 pg/ml P EORERCIZAGERROITHB LR L. #
BYE B TR, £ TN 147 pg/mL LA EDRAEBIZH W CERIFRR O s
E3.015% gWrel

152, ReAafkRERBR

1521,  ORFREALERIE-S9 E

RABEFE % Figure 3, 4, Table3 38X TR Appendix 1 (7R L7=.

2,6-bis(1,1-dimethylethyl)-4-ethylphenol ALEREE T YA ki R ¥ HBMAE X, 350
pg/mL T 2.0%, 55.0 pg/mL T 1.5%, 75.0 ug/mL T0.5%% R, EHEXRE (1.0%) &
by UBAREZ2BENNIIERYD e o Fo. (EEERIBR D HBRBEREIT, 35.0, 55.0 8L TR 750
pg/mL T 0.5%%R L, BBHREE (00%) LRSThorz. iz, ARIEFELM
fAEFROBMERIBEIN, REAAREFTHEHTOBHAETHS 750 pg/ml TO
HIRRAETFSRIZ 49.0% TH - T-.

—%, BERRYE MMC T L-HIRR T, REeMEERENSEEREIh, £
DOHIRBEEIL 38.0% (p<0.025) Th-o7e.

1522, SERFRAERE+S9 AU

HREER S Figure 3, 4, Table4 33X TR Appendix 2 IR L7z,

2,6-bis(1,1-dimethylethyl)-4-ethylphenol JAEERE TORGAHEERF HBBEEIL, 250
pg/mL T 2.0%, 35.0 pg/mL T 5.5%, 45.0 pg/mL T 8.5% (p<0.025), 55.0 ug/mL T 8.0%
(p<0.025) #RL, FEtExtBEE (1.5%) SHELAERBM (p<0.025) »BBHOLNE.
FEEMERR O HBBE X, 25.0 pg/mL T 1.5%, 35.0 pug/mL T5.5% (p<0.025), 45035
X550 pg/mL T 5.0% (p<0.025) 2 RL, PEHEXTHBEE (0.5%) & HBLAE/m
(p<0.025) B3FBB BTz, LALRNE, Zh HOHBSBEEN 10%A0 & EWVZ L,
AR 2B UL L PIRT CE RD o T, FTz, ABICERE LisHilaAER o Em 28
823, REEREHHHEPOBHETH S 55.0 ug/ml TOMRBRAERIL37.9% Th -
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7z
—%, BB CPAER TORGAMEERE HBRSEIL 38.5% (p<0.025) T
Hoir.

ST 24 FFFEAAER

HEAFE R % Figure 7, 8, Table 6 385 U8 Appendix 4 1R L7z,

2,6-bis(1,1-dimethylethyl)-4-ethylphenol JUERRE TOYLa g SR E HBSHEEL, 350 B
X TR55.0 pg/mL T 1.5%, 75.0 ug/mL TO0.0%% 7R L, BEPERTEREE (1.0%) & HB LAARE
REEINIERD bR D o 7o, EEHEMIRR O HBSRAIY, 35.0 pg/mL T 0.5%, 55.0 pg/mL
T1.5%, 750 pg/mL T0.0%%RL, FRMERIREE (0.0%) LRETH-T-.

—7, BERTRE MMC CREE L7-Hile Clii e ERENSEBRXh, £0
HIBSEREIT 27.0% (p<0.025) Th-oiz.

WSO8
TR AIR bR L UMAERIE THE, 75.0 pg/mL PA_ED ABIZERW\ T ARBRROHTH
YRR b,

REARERR GREAR)

SERFEIALERYEASO S0

ABRHER % Figure 5, 6, Table 5 3L T8 Appendix 3 IR L7z,

2,6-bis(1,1-dimethylethyl)-4-ethylphenol FREE T O EAEER B HBRBAEIT 150
pg/mL T 0.5%, 25.0 pg/mL T 0.0%, 35.0 pg/mL T 1.0%, 45.0 pg/mL T 6.0% (p<0.025),
55.0 pg/mL T 4.5% (p<0.025) %5 L, Bt MRRE (0.5%) & Wl LEEREM (p<0.025)
BERD b, EEIEEIROHBRIEEY, 150 pyg/mL T 0.5%, 25.0 pg/mL T 1.0%, 35.0
pg/ml T7.0% (p<0.025), 45.0 pg/mL T 8.0% (p<0.025), 55.0 ug/mL T 7.0% (p<0.025)
AL, BB (00%) LU UHEREM (p<0.025) BRH o, Ll
Bne, REKEEHRLBRENEONZ OO, ROCHERETCOMBSEED FR T
HHZ L, BLXOHBRBEN 10%KKE L EN L 2EZEBL, BHOUS LU cE i
7. ¥, AEIEKE LIMRAFREOBMERIBE S, REKRETHEHFPOR
FETH5 55.0 pg/mL TORPIETFRIL 229% TH - 7.

—75, BRI CP T LI TI, REMEERENSEEBIE I, 0
HEBBRREIT 47.0% (p<0.025) Th-o7z.

PrHE O : .
BERMELERBR AT L UG TRy, AT D D W RROBE(LEORETREE
{EB5BD bLhgainoTz.
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16. EBEPBIURR

2,6-bis(1,1-dimethylethyl)-4-ethylphenol DERFM:, TrbbREKREFREOHE
ERE A28, BN (CHLIU) %Wz invitro OB FRBR T FER L.

FREBSREARIRBR SR 2 BT, SRRSO AR, [F+S9 A7 & TN EATLEE
1 24 RELUE TIIAREESREICRO N AEE TRE L7

FOFER, 2,6-bis(1,1-dimethylethyl)-4-ethylphenol ZAFEBEDIRE, SEFRILERE-S9 L
HTIE, PR2REERY @BEREZONENAERE) OBFRIBDHLNRIoT.
Lo Lnih, +S9 B TlE, RafkRE (BEREROLITENMRE) oFERmN
D3RO BT, EOHBBEDR 10%RH LBV Z Lvh, BB & H &
TR ORERRR Y EE L7,

HERHRROBR, REKREARLE OFEMIMELNT-bOD, FARFEE TOH
BEEO LA THSZ &, BIUHIRBEN 10%RH LBV L 2 B85 LHARRE
MG THD LW CEad ol EBIT, FTULEY CIIELERE TH LN
MAERROFERIFRD LN TNBIZ Eh, ERAEEOEARIZOWNT HBNERE L7
2, BRERREARY BERERDNENER) OFRIIRD LNRM-T-.

7B, BENBRLIUCBHNRBCoORGBAREHEREIINTIbERT —F
(Appendix 5) NHRDI-FEHEBNTH Y, BRBRRIFKHFZMMI2 Lz L20, YA
ITEERRGETR IR LTSN

N FE TIZ 2,6-bis(1,1-dimethylethyl)-4-ethylphenol DBIEZMER B N RS AAEIZEET
AEETAR.

ERETH Dp-tert-TFNT = ) —)VTONWTiE, MEZFAVIEREREREART
PatE?, CHLAUMBRZ AV - e A RERR TR (ERR R L OEEMROHER
BEEOLR) VeBESNTWS. $, 4-=FNLTx /) —/UIONWTIL, HEEZAW
HERBRERZR TN, CHLIUMNZ BV - ek RE R Cltt ERED
HEBEEEOLR) " BBESHLTWVWDE. Z0OZ &ML,
2,6-bis(1,1-dimethylethyl)-4-ethylphenol O 2 5%RERIT 3317 5 CHLAUMINE~DIEMIL, Zh
SEBRIEORIMERU L TWADR, VLD ThD B bhi.

UEDORBRERD D, UFTERBRAEFTITIVT 2,6-bis(1,1-dimethylethyl)-4-ethylphenol
DIFF BRI 5 Qe B BRI IR L HE L.
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HER, ILERR, P)Iiw3%, RBTHE—, BAET, KOEHE, HELEA
F, A EEMRREEE Vol. 4, 301-304, 19%.

AW, SORETF, NI EAET, 755, BANY, BARE, PR s, A
IR, (LFEBRBRREE Vol. 4, 295-299, 1996.

BARL, N EAET, F5, IWART, =HRE, Mgk, EEEEtae
& Vol. 8(1), 567-571, 2001.

ILERER, B THE—, £ ARS, BBEE BER BARTF LFWHEH
3 HE Vol. 8(1), 572-575,2001. 578 HEENER TeEAeR (FWE
FER B “YEREEE FEMREMNECE S BHLFEWE TR
FHRBRT—4E", BREFWEEZSE - B F—, 1996
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~—0— [Short-term treatment : -S59]}

— {1— [Short-term treatment : +S59]
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0O 4.58 9.16 18.3 36.6 73.3 147 293 586 1172 2344
Dose (ug/mL)

Figure 1. Growth inhibition of CHL cells treated with
2,6-bis(1l,1-dimethylethyl)-4-ethylphenol
[Short-term treatment]
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—O0— [Continuous treatment : 24 h]

Relative cell growth (%)

0 g g 2 2 2 o : A A S

"/ 2 \/

0 4.58 9.16 18.3 36.6 73.3 147 293 586 1172 2344
Dose (ug/mL)

Figure 2. Growth inhibition of CHL cells treated with
2,6-bis(1l,1-dimethylethyl)-4-ethylphenol
[Continuous treatment]
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Exp. No. 9049 (115-200)
—O0— [Short-term treatment -39]
— {1— [Short-term treatment +S9]

0

Figure 3.

5.00 15.0 25.0 35.0 45.0 55.0 65.0 75.0 85.0
Dose (ng/mL)

Incidence of structural aberrations induced
by 2,6-bis(1l,1-dimethylethyl)-4~-ethylphenol
[Short-term treatment]
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—O— [Short-term treatment : -S9]

— {— [Short-term treatment : +S9]

25 p

20 p

15 p

10 p

Polyploid cells (%)

E::-::—‘—T_———-__-—_c 2 2
O a2 ' '} I} ' a4 ']

0 5.00 15.0 25.0 35.0 45.0 55.0 65.0 75.0 85.0
Dose (pg/mL)

Figure 4. Incidence of polyploid cells induced
by 2,6-bis(1,1-dimethylethyl)-4-ethylphenol
[Short-term treatment]
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— f]=— [Short-term treatment : +S9]

2 5 - L

20 p

15 p

10

Cell with aberration($)

_______ D_\ -
o?— 2 a8 ‘m/ 2 P 2 3

0 5.00 15.0 25.0 35.0 45.0 55.0 65.0
Dose (ug/mL)

Figure 5. Incidence of structural aberrations induced
by 2,6-bis(l,1-dimethylethyl)-4-ethylphenol
(Confirmative examination)

[Short-term treatment:+S9]
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— - [Short-term treatment : +S9]
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Figure 6. Incidence of polyploid cells induced
by 2,6-bis(1l,1-dimethylethyl)-4-ethylphenocl
(Confirmative examination)
[Short-term treatment:+59]
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—O— [Continuous treatment : 24 h]

25.0 35.0 45.0 55.0 65.0 75.0
Dose (ug/mL)

Incidence of structural aberrations induced
by 2,6-bis(1l,1-dimethylethyl)-4-ethylphenol
[Continuous treatment:24 h]
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—O— [Continuous treatment : 24 h]
25 p

20 p

15 ¢

Polyploid cells (%)

10 p

0 2 2 2 A r

0 25.0 35.0 45.0 55.0 65.0 75.0
Dose (pg/mL)

Figure 8. Incidence of polyploid cells induced
by 2,6-bis(1l,1l-dimethylethyl)-4-ethylphenocl
[Continuous treatment:24 h]
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Table 1. Results of growth inhibition test of 2,6-bis(1l,1-dimethylethyl)-4-ethylphenol
[ Short-term treatment]

[ Short-term treatment : -S59] [ Short-term treatment : +S09]
Compound Dose (pg/mL) Survival(%) [ Mean | Compound Dose (pg/mL) Survival(%) [ Mean ]
2,6-Bis(1,1 0 a) 100.0 [ 100.0 ] 2,6-Bis (1,1 0 a) 100.0 [ 100.0 ]
-dimethylethyl) 100.0 —dimethylethyl) 100.0
—4-ethylphenol ~-4-ethylphenol
4.58 101.3 [ 102.6 ] 4.58 98.7 [ 95.8 ]
103.8 92.9
9.16 97.7 [ 97.5] 9.16 96.3 [ 94.3]
97.2 92.3
18.3 101.2 [ 101.2 ] 18.3 93.0 [ 90.4 1]
101.1 87.7
36.6 105.4 [ 100.8 ] 36.6 41.2 [ 45.3 1]
96.2 49.3
73.3 38.6 [ 37.41] 73.3 5.3 [ 5.3 1
36.1 5.2
147 d) 0.0 [ 0.0 ] 147 d) 1.3 [ 2.4 1]
0.0 3.4
293 d) 0.0 [ 0.0 1 293 d) 0.7 [ 1.1]
0.0 1.4
586 d) 0.0 { 0.0 1 586 d) 0.8 [ 0.6 ]
0.0 0.3
1172 d) 0.0 [ 0.0 1] 1172 d) 0.0 [ 1.0]
0.0 2.0
2344 d) 0.0 [ 0.0 1] 2344 4) 2.0 [ 2.8 ]
0.0 3.6

50% Growth inhibition dose was as follows:

[ Short-term treatment : -S9) 71.0 (pg/mL)

[ Short-term treatment : +S9] 34.3 (pg/mL)

a): Negative control (Dimethyl sulfoxide, 10 pL/mL)

d): Visible precipitation was observed at the end of exposure period.
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Table 2. Results of growth inhibition
[ Continuous treatment]

Exp. No. 9049 (115-200)
test of 2,6-bis{1l,1-dimethylethyl)-4-ethylphenol

[ Continuous treatment 24 h]
Compound Dose (pg/mL) Survival($%) [ Mean |
2,6-Bis (1,1 0 a) 100.0 [ 100.0 ]
—dimethylethyl) 100.0
-4-ethylphenol
4.58 98.5 [ 99.4]
100.3
9.16 98.9 [ 100.5 1]
102.1
18.3 100.6 [ 100.8 )
100.9
36.6 103.8 [ 9%4.2]
84.5
73.3 5.4 [ 6.4 ]
7.3
147 d) 0.0 [ 0.0 1]
0.0
293 d) 0.0 [ 0.0 ]
0.0
586 d) 0.0 [ 0.0 1]
0.0
1172 d) 0.0 [ 0.0 ]
0.0
2344 d) 0.0 [ 0.0 ]
0.0

50% Growth inhibition dose was as follows:
[ Continuous treatment : 24 h]

52.0 (pg/mL)

a): Negative control (Dimethyl sulfoxide, 10 pL/mL)
d): Visible precipitation was observed at the end of exposure period.
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Table 3. Chromosome aberration test in CHL cells treated with 2,6-bis(1l,1-dimethylethyl)-4-ethylphenol
[ Short-term treatment : -S9]
Relative Number Number of cells with Number of cells Number of Number of
Compound Dose Time of Cell of structural aberrations with cells polyploid
(pg/mL) exposure growth cells aberrations analyzed cells
(h) (%) analyzed gap c¢tb cte c¢sb c¢se oth -gap (%) for polyploid (%)
2,6-Bis(1,1 0 a) 6 100.0 200 1 2 0 0 .0 0 2 ( 1.0) 200 0 (¢ 0.0)
—dimethylethyl)
-4-ethylphenol 35.0 6 130.6 200 0 1 2 1 0 0 4 ( 2.0) 200 1 ( 0.5
55.0 6 120.0 200 0 1 2 0 0 0 3 ( 1.5) 200 1 ( 0.5)
75.0 d) 6 49.0 200 1 0 1 0 0 0 1 ( 0.5 200 1 ( 0.5)
85.0 d) 6 20.1 NA
MMC b) 0.1 6 78.6 200 12 34 54 0 0 0 76 ( 38.0) ~* 200 2 ( 1.0)

Abbreviation: ctb; chromatid break, cte: chromatid exchange, csb: chromosome break, c¢se: chromosome exchange, oth: others
-gap: total number of cells with aberrations except gap

* :Significant difference from control (Fisher's exact test) :p<0.025

NA : Not analyzed

): Negative control (Dimethyl sulfoxide, 10 pL/mL)

): Positive control (Mitomycin C)

): Visible precipitation was observed at the end of exposure period.

Q.0 N
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Table 4. Chromosome aberration test in CHL cells treated with 2, 6~bis(1l,l-dimethylethyl)-4-ethylphenol
[ Short-term treatment
Relative Number Number of cells with Number of cells Number of Number of
Compound Dose Time of Cell of structural aberrations with cells polyploid
(Hg/mL) exposure growth cells aberrations analyzed cells
(h} (%) analyzed gap ctb cte c¢sb cse oth -gap (%) for polyploid (%)
2,6-Bis (1,1 0 a) 6 100.0 200 2 2 1 0 0 0 3 ( 1.9 # 200 1 0.5) #
—-dimethylethyl)
-4-ethylphenol 25.0 6 88.1 200 2 3 1 0 0 0 4 ( 2.0) 200 3 1.5)
35.0 6 89.0 200 2 5 7 0 0 0 11 ( 5.5) 200 11 5.5) *
45.0 6 50.2 200 4 10 10 1 0 0 17 ( 8.5) * 200 10 5.0) *
55.0 6 37.9 200 3 6 14 0 0 0 16 ( 8.0) * 200 10 5.0) *
CP D) 12.5 6 118.9 200 5 27 64 0 0 0 77 ( 38.5) * 200 0 0.0)
Abbreviation: ctb; chromatid break, cte: chromatid exchange, csb: chromosome break, c¢se: chromosome exchange, oth: others

-gap: total number of cells with aberrations except gap
* :Significant difference from control
# :Significant difference from control

a): Negative control
b): Positive control

{(Dimethyl sulfoxide,
(Cyclophosphamide)

(Fisher's exact test) :p<0.025
(Chochran-Armitage trend test) :p<0.025
10 pL/mL)
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Table 5. Chromosome aberration test in CHL cells treated with 2,6-bis(1l,1-dimethylethyl)-4-ethylphenol
(Confirmative examination) [ Short-term treatment : +39]
Relative Number Number of cells with Number of cells Number of Number of
Compound Dose Time of Cell of structural aberrations with cells pelyploid
(ng/mL) exposure growth cells aberrations analyzed cells
(h) (%) analyzed gap ctb cte c¢sb cse oth -gap (%) for polyploid (%)
2,6-Bis (1,1 0 a) 6 100.0 200 1 1 0 0 0 0 1 {( 0.5 # 200 0 ( 0.0}
-dimethylethyl)
~4-ethylphenol 15.0 6 81.0 200 1 1 0 0 0 0 1 ( 0.5 200 1 ( 0.5)
25.0 6 71.9 200 0 0 0 0 0 0 0 ( 0.0) 200 2 ( 1.0)
35.0 6 65.0 200 1 0 2 0 0 0 2 ( 1.0) 200 14 ( 7.0)
45.0 6 36.4 200 3 5 11 0 0 0 12 ( 6.0) * 200 16 ( 8.0)
55.0 6 22.9 200 0 3 8 0 0 0] 9 ( 4.5) * 200 14 ( 7.0)
65.0 6 6.1 Toxic
CP b) 12.5 6 119.1 200 4 18 86 0 1 0 94 ( 47.0) * 200 0 ( 0.0)

Abbreviation: ctb; chromatid break, cte: chromatid exchange, csb: chromosome break, cse: chromosome exchange, oth: others

-gap: total number of cells with aberrations except gap

* :Significant difference from control (Fisher's exact test):p<0.025

# :Significant difference from control (Chochran-Armitage trend test):p<0.025
a): Negative control (Dimethyl sulfoxide, 10 upL/mL)

b): Positive control (Cyclophosphamide)
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Table 6. Chromosome aberration test in CHL cells treated with 2,6~bis(l,l-dimethylethyl)-4-ethylphenol
[ Continuous treatment : 24 h]
Relative Number Number of cells with Number of cells Number of Number of
Compound Dose Time of Cell of structural aberrations with cells polyploid
(ng/mL) exposure growth cells aberrations analyzed cells
(h) (%) analyzed gap ctb c¢cte c¢sb cse oth -gap (%) for polyploid (%)
2,6-Bis (1,1 0 a) 24 100.0 200 2 1 1 0 0 0 2 (1.0) 200 0 ( 0.0)
-dimethylethyl)
-4-ethylphenol 35.0 24 102.5 200 0 2 1 0 0 0 3 ( 1.5 200 1 ( 0.5
55.0 24 104.7 200 0 3 0 0 0 0 3 ( 1.5) 200 3 ( 1.5)
75.0 d) 24 35.6 200 2 0 0 0 0 0 0 ( 0.0) 200 0 ( 0.0)
MMC b) 0.05 24 138.5 200 12 18 46 0 0 0 54 ( 27.0) * 200 0 ( 0.0)
Abbreviation: ctb; chromatid break, cte: chromatid exchange, csb: chromosome break, cse: chromosome exchange, oth: others
-gap: total number of cells with aberrations except gap
* :8ignificant difference from control (Fisher's exact test):p<0.025
a): Negative control (Dimethyl sulfoxide, 10 pL/mL)
b): Positive control (Mitomycin C)
d): Visible precipitation was observed at the end of exposure period.
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