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L2

Phenol, 2,4-bis(1,1~dimethylpropyl) > CHL/IU HfE (FrA=—X N LAZ— MR E) Z V5
Gk RERBREYERL, ZORGKEBEBRELA -,

RAEREDT-OI\ZEHE LTI TR O RAH I, S9 mix IEFE FTRIUEE ToME
FIALEE 13 0.10 mg/mL 33 0r0.030 mg/mL. 24 BF I EFLALER Tid 0.060 mg/mL 2B S LR L1,
UTOREBAREL CRAGAEERTRBREERL,

S9 mix FETETE T ORI 1 0.0031, 0.0063, 0.013, 0.025, 0.050, 0.10 mg/mL (4 kL 2)

S9 mix ETE T OEREEIALER :0.00094, 0.0019, 0.0038, 0.0075, 0.015, 0.030 mg/mL (AL 2)

24 BEREREALER 1 0.0019, 0.0038, 0.0075, 0.015, 0.030, 0.060 mg/mL (ZAk 2)

7%, WIRBEOR R, S9 mix FEFFE T CERRLEL 0.10 mg/mL ORERTOL, EEBILE
RRICEE B IR PR RO b,

Qe iR HTICSESI L E L= D EIE RO R R AL LIS O AR R B EAREL, ZTORE
EETLTO 3 REMEZBENZEL

S9 mix FETETE F D4 HFRIALER :0.0063, 0.013, 0.025 mg/mL

S9 mix fF7E T ORERFRIAEE:0.0038, 0.0075, 0.015 mg/mL

24 BFFEEFTALER :0.0075, 0.015, 0.030 mg/mL

YRS T ORESRE . S9 mix FEFFTE T O FLRF M ALIR 35 L O 24 FEREFTAERIZ DV TN T O HER
WA B TH S R E 2 E TR L OB ORE 2T E BB INITERD b
Ipinotz, 2238, 24 HERTEFTALERD E R E R (0.030 mg/mL) 12DV T, HIREZEIED 7 A2 SR
IZDOWT, HEDMBEEZE ST C&EIehoT,

S9 mix FF1E T OERFFLEIZ DN T, mIRERE (0.015 mg/mL) 10T, IER EEF 75/
BLOME SRR DR EAICE B2 (B 12.0%38 K00 4.8%) HFBO LIV, ARKFHEDLFED
Bz, 7o B, RBER CIIENEMLED LN,

2R, EgWE ThDd 2,4-di-terr-butylphenol 123 YT phenol, 2,4-bis (1,1-dimethylpropyl) & [F4E
(2 S9 mix TF7E T OERHAE CLARDEERENFTRINIBRENBONTND,

LLED#ERLY, phenol, 2,4-bis(1,1-dimethylpropyl) (A FERS T T CHL/IU MBS QG IR B
FERTDHEERLI

REREW

Phenol, 2,4-bis (1,1-dimethylpropyl) D% AR EFRIEMET]R 5720, £ CHL/IU Hifa% v
LE R ERBREER L,
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HEEHAIRSA2 & GLP

AABL, (RO E S RDRBROFIRICHOWT (AL 23 £ 3 A 31 BT, A% 0331
BT EEATBEEERRLFAR. Tk 23-03-29 HFE 5 SREFELLEVUEELERE. BRERE
110331009 FREERGREBRBREEM) ICELL | [FECEDESIRIRBRE EE 535k

AR IR T DEAEICOVWT (R 23453 A 31 BT, A 0331 B8 BEAFBEEERLFE.
FRK 23-03-29 WFHE 6 SREFEXREWEEERE. BRHREFEE 110331010 SHRFAREREBR
JREEE) 2B L TEmL,

MHEFE

1. #BmE
W BRME T D phenol, 2,4-bis (1,1-dimethylpropyl) ({54 (Bll44) : 2,4—di-tert-amylphenol. 2,4-bis
(1,1-dimethylpropyl) phenol. 2,4-di-tert-pentylphenol, B&#5:2,4-DTAP, CAS &5 :120-95-6, > F
1 CeHzO0.\ 7 F2=:234.38, =y ME S XPX4F, #iE:99.7%(GC). Appendix 1 ZRRIIX, HB~IZEA
EREDORE R (20°C TERK) THhd, SR E OB FRIMEIRE %S Appendix 2 1T, WEBRWEIT
B L. e Cmi (ERIE:4~6°C) | BT CRE LT,
HBRHEFEOREMIZONTE, MREEMET —& 3 — iz, B8Rt FICBWTIEIEET
HHENEHSN TN, o, YZABRICB T, MEERE LR E % AV CERBALERT (B E
H:20114E 11 B 7 B)BIOERKTH JIED 20124 1 A 30 B)IZT7—V =R ER
Z RV TIRARINARZ IV ZBIEL , W& ORIERRICEDOEANZ L2 FEFR L 72 (Appendix 3),

2. BtEXERYME

S9 mix FETEIE TOERMAEIB IV 24 FFEERLEAOB S BHWELL TvAhvA v C
(MMC, ay &5 :535AHF, BB ) &2V o, $72, S9 mix TE7E T D4R ALER A OB RS
BME LU T 7aRAT7 73R (CP, By MEH:097K1311, Sigma Chemical) & AV 7z,

RKETIE, N0 BERT B E A H BEFR K (v &S KOFT76, KIFMIE TH) IWENL ., )
FERTE (-30°C) LR (MMC:20 pg/mlL., CP:1 mg/mL., FH%E A :MMC 38X CP 3:iZ 2011 4E 6 A
20 H) 2 PR C. SRELEE 6 » A LI ERBRIC IV,

3. MHpEEREER S

CHL/IU ffid, etk ©— A 25 AT, BAEIZB W IR AR E ORI Sy
%o ZORME JCRB Hifa 7 X0 AT (1988 45 2 A 10 B AT, AFRFOMMNEL 4) U, MT% . i
223 (V) P BURS PR TE (A ORR B 23) Lz, €O MR ((E RS 15 Rl ~ A2/ T X~ ik
YudplL) A, PR AEAR 6 % GRUTRBS A ik 358 | 3 1 (M fa pR R BRI RV VT,
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BT F4IE (CS. v &R 522123, Biological Industries) % 10 volb#isML 7= —~ /v MEM
BERIK (10%CS/MEM) Z VY, CO, A F o —4— (6%CO,, 37°C DANBSEMET) N THELE, 11—
7' )V MEM &I, A—2 /L MEM #5831 = 21 | O 3R (B A REE) 4.7 g ITERAKZ 500 mL iz
ERL, mERKIERE (121 °C, 156 ) LzbDIiz, L-7 L Z3I2 (BAKBEK) 25 0.15 g, 10
w/vhNaHC O, K IE#E &% 10 mL EEACHMLU THRE LI,

4. S9 RS

S9 (= hEB RAA-636, 2011 FF 9 A 2 REE, Fya—<)Id, 7= /3B S — L L 56—
TR B 5 Uiz T BEROHE Sprague-Dawley 27 MOFIEO IR L7z DZFEAL , (FAFE CTRIK
B (-80°C) IZIRE L., FRR% 6 » ALINIERL, 7/ Va3 —2-6-U# (G-6-P, Sigma) , p-==F
VTIRTF =PRIV AT RU B (B-NADP, AV = #VEERE T 3) 3L U KCI #FEEKIZIED L,
IBAMRE U TEBIRIERE (-80°C) IZfRE L, (EFIRF (FREE 6 - B LIPICEER) 122U S9, MeCl, BL W
HEPES (pH 7.2) /0% S9 mix &L7z, RBRIZIE 10%CS/MEM: S9 mix % 25:5 OFG TIRFILTZ S9 X
SR W (B RS OREBE 5 vol% 59, 0.83 mmol/L G-6-P, 0.67 mmol/L B-NADP", 0.83
mmol/L MgCl,, 5.5 mmol/L KCI, 0.67 mmol/L HEPES),

5. HBRWMETRBELIR DR

ERRMED TR O R, WY EIIRBRICHNEREE CRICBEMLUIZND, VAF IV ALRFY
R (DMSO) R LT=Z &0, ¥EiiEE L T DMSO (= b5 : ALE9134 36X TN KWK3063, FrtfiZE, 53
FHTR) BV,

WERIE %9 40°C LT CHNRL THREL b DZFR &L 720G | B (DMSO) %112 TR [ s
TEINHIERER:234 mg/mL, Yk R HHER:10.0 mg/mL1% BRFRML-, ZORREFE CEMAR
LT TFERDOEEOWRME ARG EZRAML, ZNOOFTHEEE 1 volsFRML TREEIT -7,

(48 e 3 i o FRUBR

0.914, 1.83. 3.66. 7.31, 14.6, 29.3, 58.5, 117, 234 mg/mL (ZAtL 2)

(G B AR

S9 mix FEFETE T DEREFRTALEE 1 0.313, 0.625, 1.25, 2.50, 5.00, 10.0 mg/mL (A 2)

S9 mix FFTE FOERFEIALEE : 0.0938, 0.188, 0.375, 0.750, 1.50, 3.00 mg/mL (2 2)

24 BRI EFALIR :0.188, 0.375, 0.750, 1.50, 3.00, 6.00 mg/mL (£t 2)

2B, R E AR (FIR) AR BRICEY., BB BR. ZEEOEOENTLERERL
77

ERYWE OB TCORZEMHIC OV T, FRHEFRFTICBWTEIR, EXETTHRE L 0.0100
meg/mL YA £ O 250 mg/mL IR IZ DV TR BRI B AR SR DTS 24 R D R EME A RERR LT (47
J57#E4% Appendix 4 Z2H8) , 0.0100 mg/mL IIKIZ DWW T TR 4 38 L OFH8 24 BefA1% DL S EH
105.6%33 L TF 106.3%, FHIEMEDIEHDEAN 99.5~100.5%, FEHFHIFEIT 100.8% ThH o7, £z, 250
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mg/mL EIRIC OV TIIFRARE % B IO 24 B % O T8 825 101.4%B LT 101.6%, &I EED
X5 EIE 99.6%~100.5%, FHFEFFRIT 100.2% Th o7, ZILOLDOREIEMREIL. Wb RBREEEIC
REH LA EEOHEN GARNEZBIOREROTHEEN, TN EIFAERED 90.0~110.0%,
FREEDIESSERZNENELED 90.0~110.0%L4F, FRRIE % O X EMIC S+ HRE%R
DIELFROFEHIED 90.0%24 _E) TH-7= (Appendix 5),

6. Mg FE M B

PR EHBRICHAOIERYEONBRERRET D20 RBRIETARTANZHE 2.3 mg/mL
(10 mmol/L) & B ALFERIE BE 235 9 JRFERE (0.0091~2.3 mg/mL, Atk 2) 3% E L CHIRSEFEImHIR
BRaELT,

CHL/IU #AE% 0.25%N) 7" Y iR E WO THE L7z, 4 X 10° fE/mL OB L, =D 5 mL
@CX10ME) BT FAF I T 4 o (ER 6 cm) ITIERE LT, 55E& M 3 B BICLLFORIECER KL
HRBIOEGAEZIT o7,

S9 mix FTFETBLOEET CEANMALETLIHES. &ET v VaDBEREREENEN
10%CS/MEM 33X U8 S9 R ER M (3 mL/ T vt =) Lizth, IR (BT ER) S SR EOHBRY
BHRBEE 1 volb¥®N (30 pL/F 4y =)L 6 ERRIAMELI, A% . MEM (ISR E) THEL.,
10%CS/MEM (5 mL/7 4y =) TEBIT 18 BERRER LTz, EHAE T OHEIIET 1y 2 DERKE
10%CS/MEM &2Z#8 (5 mL/F v ir=) Lictk B (RRAERHR) 23K REOHBRY ER KLY 1
vol%#sin (50 uL/?“wy:L} L 24 B LT, BB 2 DT 4o aZ AV, E-, EBBERFR L
UYE TREIZ BT DEERIE P OB DA AR TR,

BT %, ERIRERT, 10 volh/L <V KSR CTHIBREZEEL/ZDL, 0.1%7YAZ L/ SAF L
yMETHREL, RIS RE I T2 %R Y E OB B O M E 4 BB 5 & Wi & E Et
(Monocellater™, AV 7 SRBR5E) TRIEL . BREIH OFEIZL LT,

7. Qe ik RERER

TR BRI TITRICRBR & TR E KR ERBREToT,

FMRBEFEMAIRBR OB REDBEIZ S9 mix JETEE TR LOTEE TOERFHAEIZ- OV TIE, 0.10
mg/mL 3L 000.030 mg/mL R ENERBELL, Ak 2 T6 BEHRERTELL, $7- 24 BfERAE
IZW T, 0.060 mg/mL ZEENEBELL, Atk 2 TH 6 BEMRAERE L, SO (B) 5
FBRERS L UM FREEL BRI T2, 1 IBEDTZD A DT 4y 2 (T2 LB HES FREEE 2 BO) 2 AV, £
5% 2 MOT R EEIEARLERIL . YD 2 MIT OV T B BRI E s Hz L0l ER A AlE L
7o

REME S FREEIZ DOV T, B3R A 10% CS/MEM 7713 S9 FUSIE & A8 L7=# . MMC (20 pg/mL) %
S9 mix FETETE T DERFRMEETIL 15 pl/T 4o = (HBKEE 0.1 pg/mL) , EFALEETIE 12.5 pl/
F ool a (FRAEIEE 0.05 pg/mL) BAILT=, S9 mix 727E T OEREM LT TiE CP (1 mg/mL) % 30 uL/

8



AEES G-11-031

F oo (BB 10 pg/mL) BALZ, 728, MMC BI U CP X NODMEE T ROREIE R
ERRTHIENAMOLN TS, Fi, [EMEXT BRI OB Y E LBREZ DT, ABEBIRRFR &
UL T REIC ISR P OB 0 EL2 NIR THR~ -,

LARERERADT Ay 2l 00T BEERE T O 2 FFRENC. 2V EIFERERED 0.1
pg/mLAZZRAEIITEINUT, R T % BB KE1ET 0.02 w/vih EDTA &4 PBS(Ca? BL U Mg*
REV T 42l b mL M TRy T I IVMBEZ AL, a2 BB LB L, Miak
WA m e (1400 rpm, 5 43) L, EiE£E#TZ%, 3 mL OIK3RE (0.075 mol/L KCI KIEIK) 24, #9
30 4y MM ARALER 21T 7, (KRAER. | BB (A% /) — /L OKEEEE=3:1(v/v)) % 6 mL X THMIZHE
PR LIS, Z0%, SRR, BOFEREERE N CGEEUr, ZOBERERSHIC 1
Tol-%., VEOBEEREMA THRZEREBEL, DV EEZRTAR TR (DO LHTaAMBTIZHR
BRES. 2 FEBSBIURTANEEEZTEA) LICETL, 2OEERELE, 1 T1yvabizh 4~6 K
DAFTANIZEAREAERLT,

VERIL 7= AT A NIEAE 70 volhAZ /) — MIZBEIRIR LD 3 volhaF LYK (pH 6.8 D 1/15 mol/L U
VIR EIR CARGRR) T8 Yk, KEAKTTTWTRRELE,

8. Y fkoHT

R ARSHTITIESI T 1 Tyl ahbBbhi: 1 MOEAREZ AV TEREDE WL SO
5347 (500 FABL/HEA) 4TV, 0.5%RIED D EFIEH A R UGS I3 R B OIT REEL HIBTL . 4T FRE
REERELTNIVEV2BERSBENRLEL, Eo. EXDHIZDDHHT AT RE 53 S HHRa £’
VB AIE, TOBEERL CBENREARE L,

Fava | MOLEDNTATANER 4 %, 4 A\OBEEPEIENVBEFEN MLV VIREE
THW LT e ARALIEAD, 2308k TV R PG ZEEL, 1 B 720 200 &8 (100 HEja/
Favia, 25 Ml /BERE) DR P EIRE (G E B0 23~27T R) T OV THERE OEEL S A 1
BEd7-0 800 18 (400 MR/ T 1> =, 100 MR/ BlIEEE) D LR P HHARI >V TREEME MR (e ik
s 38 A LA E) DEE Rz, TORBRICE SV UEER T 2R DM E MO HE RE R
7

Fro X BLUOGIMERBERFTOSEIL. AARBELERFEYS -WLBWHRROB S Vickds
SEIEICE S W T T ol Ty 7 RBL UGN WO T RE S RIE LS B JER AT A 2 X v o
FNL EEDIRNSDEEEEEEL, Xy T IOV TIREREBFREDHEITIZED RN LE
L7,

Yufs RORERE (Fry 725D 2H T2 E LOEEMEMRO HEBBIC OV T, B REE
SRR E AR B L OB BREER T, 7 Vv — DEERERE (p<0.01, AN ICIVAEEZER
EEELT-, T, FEEVSROONIALBEMIZOWTIL, FEHETY 7 727 SAS®Z Vo
G T =37 o POEBEPERE (p<0.01, Al 247 o72, FERICAIRSEREIC IO ST MRSk R E S
TR - TR E B DV CHRREHRIT Y 7 by =7 SAS® R W CH B ERER1T>72. Th

9
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DOREFBREBELL EMFENRBLADLOHEZ MR L TR AEKREEFRIEDOTMER SR
1To7,

FRIDHIENTEGISHBROEENICEEREZRITT RV OHIBERVUHBRITEZIZE DL,
oY fatuillcg

ARBRHAM DI, [FRIBIENTCERN SRR OEEMEICEEL RIT TRV OLAEER R
BREHRE Do T2l 11X 0T,

FAERRTE D= EME L7 AR FEIN S RBR OFE F . 50%D MRS FEM SR 1, SO mix FEFET
BLOEETOERFMAECIEENEI 0.049 mg/mL I 0.015 mg/mL, 24 FERIEFLECIL
0.029 mg/mL LHEE STz, PIIRBIEDRER , ILEBRAARF TId 3~ TOLESMAT 0.15 mg/mL LA E
DR E THFRIRPIZIEBENFED b, B TR T, TN COLESRMT 0.59 mg/mL UL EDEE
TEEER R T ICIEARD ST (Figure 1),

LU EDRERLY, X TOLIREMAT S50%MAaETEIH R E DK 2 fFDMRE (S9 mix FEFETHBE
UMELE FOERERIALEE:0.10 mg/mL 38X0%0.030 mg/mL, 24 FrRTEFFALE:0.060 mg/mL) & & &AL
HEELLUCTROBENLREL, REKEFTRBLERKL,

S9 mix FETETE T OERFRILLE :0.0031, 0.0063, 0.013, 0.025, 0.050, 0.10 mg/mL (At 2)

S9 mix FE7E F OISR ALER :0.00094, 0.0019, 0.0038, 0.0075, 0.015, 0.030 mg/mL (/A 2)

24 FEFEEREALER 10,0019, 0.0038, 0.0075, 0.015, 0.030, 0.060 mg/mL (Z\t 2)

728, WIRBEORE R, (EEBHEIFIC S9 mix FEFFIE T OERFFLERD 0.10 mg/mL (233N TDHEE
FER PSR B,

AP D EB LU RERO ST ORER, W TR EREIL. 59 mix FFEETE
T OVEIE T OERFRALE TIZZT N2 0.025 mg/mL 3L 000.015 mg/mL, 24 BRI EHEALEE T 0.030
mg/mL &72o7z, LIz o THALEBEH T, ZORELE L T LD 3 REMABENRELE,

S9 mix FETEFE FORERFRIALER :0.0063, 0.013, 0.025 mg/mL

S9 mix 7E1E F ORI L :0.0038, 0.0075, 0.015 mg/mL

24 FFREE G ALER :0.0075, 0.015, 0.030 mg/mL

Yufa ROHTORE R, S9 mix FETETE T BRI R L O 24 B EFABIC OV I ERE2E
T B A KOS R AR L DV TR B ERICE BB NEER O bR »7= (Table 1, Table 3), 73
. 24 BEREEFAAERD 0.030 mg/mL REFE TITHIIEMEDT=O | EEMEMRIZ DUV THIED 800 Al
Ra% ST CERDT,

S9 mix TE7E T O ERFRLERIZ OV TIE, BIRER(0.015 mg/mL) CHERFEEZE T5MARR LOME

10
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B HAR OFEET A BRI (MR 12.06 850 4.8%) BRH L, ABKEELRD LI
(Table 2),

BHEDFRERIEDNT. S9 mix F1E T OEREHELIIZOWT Dy [EERDZEZS HERE TIX
0.029 mg/mL. fEFEMEHIALTIX 0.068 mg/mL L7207z,

BB BB & LTIV MMC i, S9 mix FEFFFE T O RIFHALER 36 JUNERTALERIZ W TH ik
DHEER 255 L (Table 1, Table 3), CP 1% S9 mix T27E T ORI LB Z U\ T RO s B
EFHFE LIz (Table 2) , ZIHDFERLY , REBR RO HERI NI,

Phenol, 2,4-bis(1,1-dimethylpropyl) I&, HAFFERT CEML-MEZ AV HEIRZEARE RABR R
Z 5 M-11-042) TIZRIEDERNELNTND, 2236, HEWE ThHD 2,4-di-tert-butylphenol 125
VT phenol, 2,4-bis (1,1-dimethylpropyl) &[FEHEIZ S9 mix TE1E T DERF AL T EDREIERE
DEREINDIEBER WBLN TS, F77. 2,4,6-tri-tert-butylphenol 1>\ TITEIREEREERRE T
O R PBRWESN TS,

LLEDRERLY, phenol, 2,4-bis(1,1-dimethylpropyl) 13, AFERSA T T CHL/IU Mf@IC Y2
BEBRTDILER LI

%X

1) BABEEREYS WLBWRAROBSRE (CEDHEICIARGERE TR, SAEE,
B (1988)

2) EAEFNBEEERREETERMCEVERENRE B WEWESERRBE Vol 8(1)., 1k
FWE RRHEEERS HES . HUR (2003) p363-395

3 AEEE B MEDERVWIERFMHT —#4. Life-Science Information Center, HE (1991) .
p.560 — 561

11
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Figurel Phenol, 2,4-bis (1,1-dimethylpropyl) T CHL/IU A 4.3 7= 354 OHEFE & e 3

@ : 59 mix FETFTE T DAERFHLER
A :S9 mix T77E T D4R ALE
W 24 BEEEGALE

AIRBEEDORER., T X TOAEB LA TOEBLEEEC 0.15 mg/mL (A) LA EDEE CH#E

WL DSFBO O, AR T RETIX 0.59 mg/mL (B) LA L DR EE TREER IR I LM
BHbNIZ,

12
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Table 1 Chromosome analysis of Chinese hamster lung (CHL/IU) cells treated with phenol, 2,4-bis (1,1-dimethylpropyl) (2,4-DTAP) for 6 hours without S9 mix
Concen- S9 Time of Concurrent? Mitotic”  Number Number of structural aberrations Number of (.:ells with Number ¢
Group tration mix  exposwe cell growth index of cells Others ¥ aberrations of polyploid Trend test "
(mg/mL) (hrs) (%) (%) analyzed gap ctb cte csb cse mul Y total +gap (%) -gap (%) cells (%) -gap POL
Negative ") 0 - 6-(18) 100 NA 00 1 1 0 2 0 0 4 1 3(30) 2(20) 0 (00)
100 1 2 0 1 1 0 5 0 5 50) 4 40) 0 ( 00)
200 2 3 0 3 1 0 9 1 8 (40) 6 ( 30) 0 (00)
2,4-DTAP 0.0031 — 6-(18) 104 NA not observed
2,4-DTAP 0.0063 — 6-(18) 96 NA 100 2 0 1 0 1 0 4 0 4 ( 40) 2 ( 20) 0 ( 0.0)
100 0 0 I 0 0 0 1 0 1 (1.0) 1 ¢ 10) 0 (00)
200 2 0 2 0 1 0 5 0 5 (25) 3 (15) 0 (0.0)
2,4-DTAP 0.013 — 6-(18) 94 NA 100 1 1. 0 0 O O 2 0 2 (20) 1 (C LO)Y O (00)
100 0 2 0 0 0 0 2 2 2 (20) 2 (20) 0 (00)
200 1 3 0 0 0 O 4 2 4 (20) 3 (15) 0 (00) NA NA
2,4-DTAP 0.025 - 6-(18) 74 5.0,4.8 100 1 2 0 0 0 O 3 1 3(C30) 2(20) 0 (00)
100 1 1 0 1 0 0 3 0 3 (30) 2 (20) 0 (00)
200 2 3 0 1 0 0 6 1 6 (30) 4 (20) 0 (00)
2,4-DTAP 0.050 6-(18) 13 NA not made chromosome specimen
2,4-DTAP 0.10° — 6-(18) 13 NA not made chromosome specimen
MMC 0.1 pg/mL - 6-(18) NA NA 100 3 36 38 0 0 10 87 7 49 (49.0) 47 (470) 0 ( 00 )
100 2 34 48 1 0 0 85 0 53 (53.0) 52 (520) 1 ( 03)
200 5 70 86 1 0 10 172 7 102 (51.0) 99*(495) 1 ( 0.1 )

Abbreviations: gap, chromatid gap and chromosome gap; ctb, chromatid break; cte, chromatid exchange; csb, chromosome break; cse, chromosome exchange (dicentric and ring);
mul, multiple aberrations; +gap, total number of cells with aberrations including gaps; -gap, total number of cells with aberrations excluding gaps; POL, polyploid;

MMC, mitomycin C; NA, not analyzed.

1) Dimethyl sulfoxide was used as a solvent and added at the level of 1 voi% to each dish. 2) Cell confluency, representing cytotoxicity, was measured with a Monocellater™ ™.

3) Metaphase frequency was calculated by counting 500 cells in each dish.  4) When the number of aberrations in a cell was more than 9, the cell was scored as having 10
aberrations. 5) Others, such as attenuation and premature chromosome condensation, were excluded from the number of structural aberrations. 6) Two hundred cells were
analyzed in each group. 7) Cochran-Armitage's trend test was done at p<0.01 (one-side).

*, Significantly different from the negative control at p<0.01 (one-side) by Fisher's exact probability test.

pb, Precipitation was observed at the beginning of the treatment in the medium by the naked eye.
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Table 2 Chromosome analysis of Chinese hamster lung (CHL/IU) cells treated with phenol, 2,4-bis (1,1-dimethylpropyl) (2,4-DTAP) for 6 hours with S9 mix
Concen- S9 Time of Concurrent? Mitotic”  Number . Number of cells with Number *
Grou tration mix e cell growth index of cells Number ofstructural aberrations Others aberrations fpolyploid Trend test”
p 0 exposurt gr hers of polyploi rend test
(mg/mL) (hrs) (%) (%) analyzed gap ctb cte csb cse mul D total +gap (%) -gap (%) cells (%) -gap POL
Negative 0 + 6-(18) 100 NA 100 1 2 0 0 0 0 3 0 3(30) 2( 20) 2 (05)
100 1 2 1 0 0 0 4 1 4 ( 40) 3 ( 30) 0 ( 00)
200 2 4 1 0 0 0 7 1 (35) S5 (C25) 2 (03)
2,4-DTAP 0.00094 + 6 -(18) 110 NA not observed
2,4-DTAP 0.0019 + 6-(18) 108 NA not observed
2,4-DTAP 0.0038 + 6-(18) 99 NA 100 1 0 0 0 0 O 1 0 1 ( 1.0 0 (¢ 00) 1 (03)
100 0 0 0 0 0 0 0 0 0 ( 00) 0 (C00) 2 (05)
200 1 0 0 0 0 O 1 0 1 ( 05) 0 (C 00) 3 ( 04)
2,4-DTAP 0.0075 + 6-(18) 89 NA 100 o 1 0 0 1 O 2 0 2 (20) 2( 20) 0 (00)
100 2 1 0 3 0 0 6 0 4 (40) 2 ( 20) 1 (03)
200 2 2 0 3 1 0 8 0 6 (1 30) 4 (20) 1 (01) + +
2,4-DTAP 0.015 + 6-(18) 50 1.8,2.4 100 0 2 23 0 0 0 25 1 12 (120) 12 (120) 23 ( 58 #
100 3 07 201 1 0 32 0 14 (140) 12 (120) 15 ( 3.8
200 3 9 43 1 1 0 57 i 26 (13.0) 24*(12.0) 38* 48 )
2,4-DTAP 0.030 + 6-(18) 21 Tox, Tox not observed because of severe cytotoxicity
cp 10 pg/mlL + 6-(18) NA NA 100 4 12 20 1 1 0 38 4 29 (290) 27 (270) 0 ( 00)
100 7 7 18 0 0 0 32 0 26 (260) 20 (200) 0 ( 00)
200 11 19 38 1 1 0 70 4 55 (27.5) 47*%(235) 0 ( 00)

Abbreviations: gap, chromatid gap and chromosome gap; ctb, chromatid break; cte, chromatid exchange; csb, chromosome break; cse, chromosome exchange (dicentric and ring);
mul, multiple aberrations; +gap, total number of cells with aberrations including gaps; -gap, total number of cells with aberrations excluding gaps; POL, polyploid;

CP, cyclophosphamide; Tox, cytotoxic; NA, not analyzed.

1) Dimethyl sulfoxide was used as a solvent and added at the level of 1 vol% to each dish. 2) Cell confluency, representing cytotoxicity, was measured with a Monocellater ™.

3) Metaphase frequency was calculated by counting 500 cells m each dish.  4) When the number of aberrations in a cell was more than 9, the cell was scored as having 10
aberrations. 5) Others, such as attenuation and premature chromosoine condensation, were excluded from the number of structural aberrations. 6) Two hundred cells were
analyzed in each group. 7) Cochran-Armitage's trend test was done at p<0.01 (one-side).

*, Significantly different from the negative control at p<0.01 (one-side) by Fisher's exact probability test.

#, Endoreduplicated cells were observed.
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Table 3 Chromosome analysis of Chinese hamster lung (CHI/IU) cells continuously treated with phenol, 2,4-bis (1,1-dimethylpropyl) (2,4-DTAP) for 24 hours without S9 mix
Concen- Time of Concurrent > Mitotic > Number . Number of cells with Number ©
‘ . ' ) Number of structural aberrations 5 aberrations ) o
Group tration exposure  cell growth ndex of cells Others of polyploid Trend test
(ug/mL) (hrs) (%) (%) analyzed gap ctb cte csb cse mul?  total +gap (%) -gap (%) cells (%) -gap POL
Negative') 0 24 100 NA 100 0 1 0 1 0 0 2 1 2 (20) 2 (C20) 0 (00)
100 0 1 1 0 1 0 3 0 3 (30) 3 ( 30) 0 (00)
200 0 2 1 1 1 0 5 1 5(25) 5 (25) 0 ( 00)
2,4-DTAP 0.0019 24 97 NA not observed
2,4-DTAP 0.0038 24 99 NA not observed
2,4-DTAP 0.0075 24 96 NA 100 0 0 0 0 O 0 0 0 0 C 00) 0(C 00) 0 ( 00)
100 0 4 0 0 O 0 4 0 4 (40) 4 ( 40) 0 ( 0.0)
200 0 4 0 0 O 0 4 0 4 (1 20) 4 (20) 0 ( 00)
2,4-DTAP 0.015 24 76 NA 100 0 1 1 0 0 0 2 0 2 (20) 2 (20) 0 (00)
100 I 1 0 0 0 0 2 0 2 (20) 1 (C 1.0) 0 ( 00)
200 1 2 1 0 0 0 4 0 4 (20) 3 (C 15) 0 ( 0.0) NA NA
2,4-DTAP 0.030 24 32 1.0, 0.6 100 0 2 0 0 O 0 2 0 2 (20 2 (20) 0 (00)
100 0 1 1 8 0 0 10 0 3 (30) 3 (30) 1 (03)
200 0 3 1 8 0 0 12 0 5 (.25) 5 (25) 1 (01)Y
2,4-DTAP 0.060 24 16 NA not made chromosome specimen
MMC 0.05 pg/mL 24 NA NA 100 6 31 40 1 O 0 78 0 52 (520) 50 (500) 1 ( 03)
100 38 37 0 1 0 80 2 47 (470) 44 (440) 0 ( 0.0 )
200 10 69 77 1 1 0 158 2 99 (495) 94*(470) 1 ( 0.1)

Abbreviations: gap, chromatid gap and chromosome gap; ctb, chromatid break; cte, chromatid exchange; csb, chromosome break; cse, chromosome exchange (dicentric and ring);
mul, multiple aberrations; -+gap, total number of cells with aberrations including gaps; -gap, total number of cells with aberrations excluding gaps; POL, polyploid;

MMC, mitomycin C; NA, not analyzed.

1) Dimethyl sulfoxide was used as a solvent and added at the level of 1 vol% to each dish. 2) Cell confluency, representing cytotoxicity, was measured with a Monocellater ™.

3) Metaphase frequency was calculated by counting 500 cells in each dish.  4) When the number of aberrations in a cell was more than 9, the cell was scored as having 10
aberrations. 5) Others, such as attenuation and premature chromosome condensation, were excluded fiom the number of structural aberrations.  6) Two hundred cells were
analyzed in each group. 7) Cochran- Armitage's trend test was done at p<0.01 (one-side). 8) Seven hundred and fourty eight cells were analyzed.

*, Significantly different fiom the negative confrol at p<0.01 (one-side) by Fisher's exact probability test.
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Appendix 1

2011%09F 27d

HRLBIEHRSH KRR
¥103-0023
MR PREEATFIT4TA L
TEL: D3(5640)8860 FAX: O

BR%: 2,4-Di-tert-amylphenol -

WHI—K; D3294 | F#k: EP WROw b XPX4F  |HIE: &8

&8 7R Rl
WRE(GC) 99.7 % 98.0 %L
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Appendix 2
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REREE G-11-031
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C——CH,CH;
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2,4-Bis (1, 1-dimethylpropyl) phenol, 2,4-Di-tert-pentylphenol
C A S & k=2 120-95-6
OH CH3

4 ¥ B 23438

a 5% e %E *(i{t)i 99.7%(GC)
BB LR RIE o

T 8BRS E

K = =

*F 7K = 1% 4
=475 70 /KSR EEK

il m [26°C (EEA)
s & |143°C/0.5 kPa

R W B T D5 %K

BE~IEAL BEORHE (20°CTEIRE)

= E i

HWEREHETICRBVWTREE (RARET —FY—hb)
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= W E BE P OREME
o |50.0 me/mLOBEE CIk, BRI e B, BeTAB L OE BT
A | 25.0 me/mLTRIE |agine D Aopot (BRI S M11.042).
234 mg/mLORE Tid, BREFICREA, RARLOEAITIR
DMSO 250 mg/mML TR |Dbheh-ors, E7-, FHEI% 24 OZ E M (0.01 mg/mL
BLU250 mg/mL, Fif., ELRE) 2FERLE,
. s 100 mg/mLODRE Tk, THRMFICRI, RABLIOE AR
7 | 250 me/mLTERE e bepo e (RS M-11-042)

[EE] WELFHMERIL, TRERBVEATEIE,

1. TEKEI oM. MM EDORREERTLATIIL,
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3. ML T AEMRIE S | ORI, R EOBEIIX T 2EMER OB EP CORES

EEEATDHIL,

x(EERELREE - REFFRFICB VTR
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Appendix 3
WERYE RIRD 2 EERIE ik
O fEAkeE
7=V B IR 43 S EE R (FTIR-8300) B EL/ERT
@ MIESMEF
BI7E F ik R E
B 4000~400cm™*
@ BEFIE
#7 40°C AT THNEL TIRMELT-BRME 1 % 2 OB (RAEAVY L) ORJIZE A BIEL
Tro FERITHIEFERD v I 7 o0 FRILELTZ,

Phenol, 2,4-bis (1,1-dimethylpropyl) D FRAPKIN AT MBI E #EH

1000
T :
%ﬁ Fﬂqﬁéﬁﬁ‘ 90.0 - :‘— M J— ,r,.\xr...h.éd-—m\‘ A _ .

600 —5--

AR S S Sk S S w0 S0
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~— G-11-031 Phenol, 2,4-bis(1,1-dimethylpropy) DR (2011.11.7) 1/cm
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S S P
_V.-.,‘,J" v 4 \\‘ /.&\ !

| ' ; a : z : D

|
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- (3-11-031 Pheno!, 2.4-bis{1,1~dimethylpropy ;M RE (2012.01.30) 1/em
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Appendix 4
B 5B R ORI ERERIEE
O HE
K (HPLC F) FoEMiZE T2 (v hES :DCH5318)
TEb=rL (HPLC ) ez T2 (v MBS DCHT371 83X DCGT377)
@ HEOFR
B ER FEEI/K 200 mL &7 Eh=hJ/L 300 mL ZIRA LT,
@ fEAkER
B R (R200D) PFARIT R
Y L= B RERT

FERERL LC-10AT VP(AR>7) | SIL-10AD VP (4 —hA P2 4) CTO-10AC VP (HTF L4
—77"V) . SPD-10A VP (#H£8) . SCL-10A VP (AT Azl ba—F) DGU-14A(FHwvH) |
C-RT7A plus (7 —FLERLEE) |
@ FEEBROFE
# 40°C THNBL TEDLIZHEBRWER 50 mg ZRHEICED, T EN=N /WML TIEREIZ 50
mL &L7c, 2O 1 mL ZIEFEIZERY, 7BM=NAZ 1A TIEREZ 100 mL £L72 (10 pg/mL), 10
pg/mL D% 1 mL EREICERY, TEb=RNILZIA TENEIIEREIZ 20, 10 8LV 10 mL &L,
IRHERR (9 0.5, 1 KUY 4 pg/mL, BIRE n=1) ZFARLTZ,
® HEHEROFR
BERED 1 mL 2D, TEF=NACHEEARL, SBHAKR (10 1 pg/mL) 2587,
REHRRIL, B ERIEOERND n=3 THEL,
® MEHROERBLIUKRSBEPEBRYEREDCEL
REHRE B L OB HEIRTR R BE iRk a~ ' F7 (HPLC) IR X0 E U -, EEEIKIE n=3 T
RIEL . Bbi7- 2,4-DTAP DY — IS RBNR 2 I, v “RIEIC LR EREER LT,
REHAIRIZE n=1 THEL, Bbhiz 2,4-DTAP D' —ZEN S, SEDBBEHRAZ VT, el
WP D 2,4-DTAP IREZ RO, SHIC, MFFEHRERL TR EBRIETD 2,4-DTAP BEZH
L, FARREICKHT2EE %) BLOSHEREDFEHEIIT21E0>& ) 2 EHLE,
@ HPLC HIE S

K2R AR EEE (RIE IR 225 nm)

SR HZ XTerra RP18 (PN4E 3.0 mm, £ 100 mm, $IF7% 3.5 pm, Waters)
B EE B/ T Er=RNVEE (4:6 v/v)

e 0.8 mL/min

T LR EIRE 40°C

HEEAE 20 uL

I ="V 27 Z YR 7Eh=R L

VAT LOEAEMYE BIERARIBLOMIER T RICEERKR (1.000 pg/mL) % 1 B3 2H1E
L. E— 7 REF R L UBRE (©— 7 fg) O (Rl E R saamicxh45
B TERE T % DARZES) BEFAFEEEN (B — 7 REFRERI A £ 3.0%L4N, B —7
SREEAS£5.0%LL) THAZLERER LT,

19



HABRES G-11-031

BIEOHOH
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BIERROIRE AT 4 M1 (AT 5 T B 28100
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Appendix 5

ZEEARMER

#E MWL : Phenol, 2,4-bis(1,1-dimethylpropyl) FARER H 20114511 A 8H
1y bR XPX4F BIEFA R A 2011411 H8H FARE®)
AR DMSO B 2011411 H9H GARI% 2481
RIFLM E-1- i
A ' B
WEEE | RE | WERE | 28Y | @Eeox [ RE | WERE | g8 | @0 | max
(mg/mL) 5 (mg/mL) (%) (%) &5 (mg/mL) %) (%) (%)
0.0100 1 0.01058 105.8 100.3 7 0.01063 106.3 100.0 100.8
2 0.01055 105.5 100.0 8 0.01068 106.8 100.5 101.2
3 0.01054 105.4 99.9 9 0.01058 105.8 99.5 100.3
E 0.01055 105.6 A5 0.01063 106.3 100.8
250 4 254.5 101.8 100.4 10 253.7 101.5 99.9 100.1
5 253.1 101.2 99.8 11 255.3 102.1 100.5 100.7
6 253.0 101.2 99.8 12 253.1 101.2 99.6 99.8
1 253.5 101.4 F 254.0 101.6 100.2

) B BIEROBIEIRE, BRI X100 b): SBERORERE S REROESEIERE X100 o SHIEROR ERE, IE O TR E R E X 100
BEER
FARE %S L ORE R OFE BPTHENFARIRED90.0~110.05LAN THY, Tz, FHEEDIZHL OB ZNENTEHED
90.0~110.0%LLNTHY, H>o, FHRE % ORI EEWEIZKH T AR E R DOERFEROEHEH0.0% L L2 RTHIR L5,
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