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p-tert 7F V7 = ) — ) Dinvitro FeBEIREFIEMU L, FrA=2—X - NARY —HRE
MU (CHL/IU) % AV TG L. BE#E R &4 72,

ptert 7F V7 = 7 =)@ CHLIU M3 T %50% % Bk 2 % B4 ENGIIREE 13, il
PR (48KEM) Tt 0.040 mg/me .« SO mix fFAE T B & U SO mix IEAFAET DIERFRTRLER (61
fl) T, #0F1N 0.050mg/nl 5 £ 0.080mg/nl TH o7z £ T, AREBRDOFEEL
BERE & LT, HAALER S & ON4ERE ITALEL O S9 mix FFAE T B W Tid 0.050 mg/nd . FLH
MILPE ) S9 mix FEFAE TISB WV Tid 0.080 mg/mé DIRIE % FE LT HEMIEBED 12
BLUVADREZE, TNEARRE S SR & UTRRE L 72, WHLILEE Tt S9
mix FEAFAE T C4AMER] 5 & V4RI M AL BAEA % VRS U B R AT & 4T o 720 SEMFRTALTE
T SOmix FAET B & UIFFALT TR, Hriff 2RIl & S IC18MEHIRTRE L
THEARCER L, RO 21T o 120

CHLAUMI % . 2413 & UN4QIRF fll oAl Bl U =R 2 B v Tid, et A DfiiERE O
AELEINIERO O 1% h o 725 B o L BUEURE SRR RSE L CaEsinL
foo 72y SOmix FAETF CORMRAALIIL 280 BV Tty IECRE L T, MERE ¢4
T B M R HAEMIE A BN L 720 — 7. SO mix FEFFIET CORFMALHL L 7286122
WCIE, BIRERE (0.080mg/md) THINEIGMED 72 & YO RDHTHIT & e hr o 7225, 2 D1
DILBEFE T3, Rtk DALERT OFRIEM IR D SN h o 72,
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OECDREFF L W H e &M s IR 2 HHNARIHEDO IR E LT, ptert 7F N T = /) —
N OB BT THIN SR E B LT T 5720, Fy 4 =—X - NAAY K
Mile (CHL/IU) % v THERE IR IR Bl e 6 L 72,

ARBE - B ZYE AR 2R ik ic2w)  (BBRIG24E3A31H, TRIRES
2375, I 3065, 623L/RAE 303%) BLU [OECD HMRMAA FI4 ¥ 1 473] 12
ML L, (bW GLPAEHE]  (BANSOFE3A31H . BRORSELE 3975, FE3E 2295, 594
JR%E 85% . SETIBHM63E1IA18H . BRI 2335, fijA: 45 38% . 63FL/B I 823%5) 124k
DWTERL 72,
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1. L7 fe

U —=F - )V —ZNv2 (JCRB) b AF (19884F2H. AFH : #k 4. BHER
f£) LieFy A ==X - NARF—HRD CHUIUMINE 2. 1B 10/ A TRIRIC
Hwvi,

Z @ CHLAU #IKRIE, — M0 b W af U TR IR T OMILIREE DS w720,
WHINLTWwDS,

2. BEFWE OB
BRIk, FIRIRiMmE (FCS : Biocell, B v M 1 4001776) #10% ML 724 — W

MEM R % v 72, MEM B538H0E, 4 — 27V MEM ¥ [=v X4 ] @ #E (Bxk
BIKRR) 94g % 1 ¢ DIBAKTHEML, 121 C T 1550, BEXEEHE LB, L
sV Iy (WEHA. BAKEIERK) 300mg £10% NaHCO, . # 12.5 nt 202 T
U 7z, 2BRE O MEM 8538, LR 948 % 500 ¢ DIEEAKICHEMRE L, L
T MEM B3390 & AR IR L 72,

BEAESH
2X10* o CHL/MU fllfa %, ¥ s ol 2 AN T 1 v ¥ 2 (B 6cm, Corning) ICHE X,
37 C DCO, 4 ¥ F 2R—%— (5% CO,) WTHIEL 72,

4. BRWE B & OB R
(BB E ]

p-tert 7F V7 =/ — v (LU PTBP &3, CAS No. 98-54-4) &, & Fim 15022 o H
TV—2 (Fik) OWETH 5, YILFHPERS T Appendix 1 (TR L 72, IV 72450
B, oy bR M 99.9% (AIFTH & 2,6-di-tert
TFNT =)V 16ppm. 24-di-tert 7F N T =/ — )V 103ppm, o-tert T F N T x ) — )
2ppm BLU7 =/ =)V 18ppm) TH Y, oS iz, BB
Bk, AR TERIRRE L 2



PTBPOY X F IV X A F Y F (DMSO) 1 TO%gE ke BN E W TEN

L7zo 1RIEE (156.3ug/ml) LT MIFIE0 TR L - BURZSRE MR (M-94-077) T
REL7Z2bDI2oWT, $8RE (16.0mg/nl) HHIELFERRCTREL- DD N
T, BIRERSMT ©. NREBRIEN $ CoREME AT, £ 0fRKER, NRERRICS
B LREOTHEEIE, EAENUME (OFFH) D FfHIcH LT, 97.68 & UF101%
Thote SNGIT UYL THE L T B ILHE (P& BEAWIMED90.0% LL E) % i
7= L CTw7: (Appendix 2. 3) o

NaEspict7ka g
1) BRI ORIV A9
(4t e ) <4 b4 C

(& ) MC
(m v ¢ F 5 928ACF
(34 & %) AN T3 (k)

R & & #)  BERY

2) FERMLEORBICH B WE

4k 2 ) YrURAT7 IR
(W ) CPA

(v v + F %) 70H0948

(4 i

%) Sigma Chemical Co.
M) AR

5. BERYE oG

WERYE ORBUT, LT DD &7 o 720 WHHIDMSO (FEAMZE T (#h. v v M5 !
APHA416538 £ U'KCN1642) &M Wioo FARZELE ML TAR T v ik D (3
FEEHIER T3 20mg/ we B £ UV 40 mg/ mey, SRS RBRCIX 16 mg/ml) ZFABL, ©
W TR & VA CNER AR L CHTsE O U SE OB R TR B % VRS U 720 0 BRYD L T B
. TRTORBRIC B THEIRED 0.5% (vWv) 127 B & WA T2 Beta bR R B
WU, LI B £ OERE AL O SO mix AT TV AR ETE, AR S9
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mix FEFFTE TS 72 R R B & OMRIREERE oW BRI Ic 2w T, GEEER
BRI AL R B I BT T o 726 £ ORGSR, IO I, Wb BIFZEET
DHE LTV 5 it (F A TP ERIRINE 090.0~110%) DN TH - 7:
(Appendix 4) o

6. AER&M

IR T, Mg SHMEEL 0B eI T, 71 v V2 X BER S e & &
IR DORWETY B 0.025 me &N X . 2401 B L D48IFRIRIL L 7=,

ERRATECI, Milat SHMBE L 20 bR e IE T, MEM a8 | 25RED
M B LU SOmix #ZNEN 411 DHETRELLEE 3 e 274 v
WA 720 F72. S9mix IEFAET OUIFEW B W Tk, MEMEFEH 3 nl 2574 v ¥ 2 lC
MEZ. 512 0.015 nt DOWEYEHEELE ML T 6IFMALIE L7z o B TR, Hilk%
BESRMICARHE L, & 5 ISTEIIERE L 72 S9 mix DB T RE DML TIT - 726

S9*

20 mM HEPES (pH 7.2)
50 mM MgCl,

330 mM KClI

50 mM G-6-P

40 mM NADP

FEER K

[t T I R O I 'S )

A5 10w

*S89 . Sprague-Dawley i v M| ”71://\‘)1/155’-—)1/2:56’\“‘//*7'771'“/’5:?/"5L
THB Ly a—<y#FHD SS9 (1y FES  RAA-314, 1994 4E8 H BlE) #IEA L. £
A% T —80°C o BLIRAY PR L 720

M A IR BT, BB E NIRRT 71 v ¥ 2 CEBRNT 5 &, Milsatk
CH—EF L WIS D 2 2 Eh b, RIBRIC B CIE, B G R & B TR
WL S9mix % LRROBETTF 22— THTRALEZDE, ZORMEE 74 v ¥ 2z
TR AT o 7=,

7. A AP ARIR
Bett AR LR AR B3R O A IR IE & IR T B 120 R OGBSI K
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I35 RE TR,

7.1 ARG

SR C I ASIS AL IS D\ L % 70, AHITLEICH SO mix FET S & UFEE
12T D6l RALELEE I D v THI BB A 3B 2 B L 7o o BRRALER Tk, PRI B
WTH 0.1 ~ 1.5 mg/n¢ (10mM) DUREERPHTH S 252D b /=2 &b,
0.0063 ~ 0.20 mg/m¢ DFEFHOPLEE THUIL L 7z, ERFRMIICB VTS, FHRERTH 0.1
~ 1.5mg/ n¢ (10mM ) DIRFEFEENCHH & 2R RIHINHATED SN/ Z &4 5, 0.0031 ~
0.10 mg/wé DFEFHDEE T L7206 T4 v V2 id HEEROWT 28 W2,

7.2 FEARVEHIE

B TR, BRELE 0L, ) VEREHARRER (Cat, MgHeEt) TkE
L. 10% V=Y yElEema., fRS74 v ¥ 2B LZRETCEE L 72, BEER.
0.1% 7 YRAZ VL F Ly PERTHE LT,

7.3 HIHEGIOBZL £ R
#WEME @ CHL/IU HIICxd 3 5 #Gfem iz, BB EEsT (Monocellater™,
F Y UNARBETHERR) AV CETEOBIE 2500 U, #5RY EAENEE O BEE
WA A O E b o TR L L7z,

ZORER, EHFALILIC BT 550% % P S 218 2 B BTN EE (60% DIETHINH )
. 0% DMIEMEIRE L XS 2L VEH LA, H0040my nl THo
7o FERERIALEE O SO mix AT B & U S9 mix IEFEFETICB1) % 50% DI ENH R 2
LRI AEEIR, FhEh, #0.050mg/ n¢ B LU 0.080mg/ n TH o7 (Tablel,
2. 3BLUFigl) o

8. AREROFERERK

MR B pu NG ER DR R & 0 ¢ SRR & SR 0> SO mix FEAE T IC & 2 MHEE T
i£60% DMITHIFIREAELL TWB I Eh b, TRE DB DWW TIE 0.050 mg/nldi
B2 Rt RN R RALIEE L L, RO S9 mix JEFEFE T Tt 0.080 mg/mé

DRELIRELILRE L LTHRELZ. FOINRBLVIVMADOBREZFNFNTHERESB &
-6 -



MMEBEL LTREL . BHUXHRWE & L THWAMC B £ O°CPA . TESTHA (R
REBETY, vy MEF I KIDT6) ML CRE L 72 £h EhRBHEREEHRT
LT EPHLNTWARERZMHEL 72,

8.1 JHARALE (S9 mix JEFE/ET)
HATALER Tl 2415 & 4SIRFRTALEE 03B B D WL BRIV EN B RERE IS, BB Z &0 TF
LD NIRRT 12, BH2MOFT4 v v 2% iz,

iz I (mg/ni) JLERBE R (h)
1) EFINE — —
2) TR 0 24
3) PTBP 0.013 24
4) PTBP 0.025 24
5) PTBP 0.050 24
6) FEMEXTER (MC) 0.00005 24
7) B 0 48
8) PTBP 0.013 48
9) PTBP 0.025 48
10) PTBP 0.050 48
11)  BEMEE (MC) 0.00005 48

8.2 MERERIALEE (SO mix FAET B L UEHFET)
SIRFRIALEECIE, SO mix fF7E T B L CIETFAET D3O IRY B IR IR BRI, 1R
HEGOTRO NBEzRIT. ST 2HOT 4 v a2 i,

Fi2 IERE (mg/nf) S9 mix DA IE SLER I R (h)

1) AT — — —

2) LA 0 — 6-(18)
3) PTBP 0.020 — 6-(18)
4) PTBP 0.040 — 6-(18)
5) PTBP 0.080 — 6-(18)
6) XTI (CPA) 0.005 - 6-(18)

CRE~NEEL)



Fiia I BE (mg/mf) S9 mix DAFHE ALERIRF I (h)

7)) B 0 + 6-(18)
8) PTBP 0.013 + 6-(18)
9) PTBP 0.025 + 6-(18)
10) PTBP 0.050 + 6-(18)
11)  BEVEATEE (CPA) 0.005 + 6-(18)

9.

1)

2)

3)

4)

5)
6)

7)
8)

9)

et AR YRR
BERTO2MONIC, IVt 3 FERRRE 0.1 pg/nl 127% 5 & 9 [THFEHE
Nz, B TR, SRR e ) YIREAAEIANER (Cat MgtEea g wn)
TV, EXyF 4 7L DHIBEEA L, 10 nt OELEITED 2,
1000~1200 rpm T S57MEL L. EEZIE 06, R L 72/ 3 nf ©0.075
MKCIKER &2 N2 5 & &1 & ) #3055 IMERERALEE % 4T - 72,

iR, RIRWE O ERICEEE ORMERR : A2 /=) =1 13vww) ¥6nl %
Mz, THPOHPCERYyF 4 7 Ll LEBMLTEEL, 0%, 1000~
1200 rpm T 573 FE L L 720

ERREHEEHRE, BUOP2BEERE Nz CHllsd ¥Ry 714 ¥ 712 & ) TR
&4, 1000~1200 rpm T 5770 [Eik L7z S OEELZFEMER DR L 72,

L L TR HE MBI, 0.2~0.5 nt OFEREMZ ., TS 2 €72,
s o LEL ., HDOPUDEH L TBWILATIAL FFIALIZETFL, 20
¥ FRELL 7o

ATA FEREIET 4 v 2l 6L 72,

ATAFT T 207 3R MERTIHRET, MBRRNES, 2-FF58LU0RT
A4 FHFFEILAL T,

MR L7254 Fid, FAFEH (Merck) 4.5 ¢ % M/15 ) VIR (pH 6.8)

150 me \AIR L 22 Bl TRy 80 B, KRR TR T TV TRIZL 72,

10) L AT 4 FEREZ, a— FFFIHICR T4 Fr— I AN, 7 — A EREB

FERSUFE . BAIEL O B & TR L TR L 72,



10, Zetafkohr
W@Lt274F@$®5%\IO@?47V1#%%éﬂtﬂ&%X74F%\ﬁﬁ
DEPBEHE DTN ENRIEUD DD O vE IR T— FIELZZRETOHN L 720 & < HDS
D PORBEIHRL T WGRPHIGEEL, REETAT IO WTR, 2T
A FEDZONEZFMEID X 7 — ¥ O CRUsRMHUTTEER L 720

Rk DAL, HARREIZAREZE, MRS R (MMS) SR&D 1 & 2 58k
CEISWTITW, Feofhlilsn 2 Widde R lo ¥ v v 7, Y, 2c#te £ ol R
fEHEMNE (polyploid) DFMIZDWTHIEEL 7z, FAEME LT, AEEREICOW TR
15 20018, A5 I D v Tt 1l 800 3 L P ML 2 94T § 5 2 & & L7

11. ez

AL PR R, VA B & ONIGME IREE & SR HALEITE D £ nE Iz oW T, HIEEHIIRE.
BEREOME L . BEMAMEOM: LoSHHiReER L, SHOMEL RERAKICE
AL7,

Yt (hRE  HOM Lo MBI DWW TR, Y 0FEEZSZ LT, BHOTR
F—7 CHBRYERITEMT 74 v Uy —DEEMEREY L), SEMEZEL.
familywise DAEAUEE 5% & LTREEEML7zo 74 v ¥ v — DEHEMERETHEE
HERD SNHAIE, AREEESERELTIZ 5 Y - 7— 3 7y Y OFERMEREY
(p<0.05) #4To7:o Db 2EOMETE D ICHEENRDOONGECHME Lz,
BIMEARE THEEDTRYD O N WA WG & L. BIEHIREDS, MiEREICon
T 100ME KM EECHEHI I 2 v TR400 KM DY & 2 Ml HEED 72 DA E Lo
B, DMSO%0.5% (viv) ML 7HE D, gap 2 EUHHER T (TAG) L HMRE
RIS 5 BTSSR B AR T — 5 (1989~19949F) X, LT oili) TH 5,



i it & S 4o R W
IR BN A CTM B IS RSEME T

o S 7K +SD et Mla%k £SD
(GE AL
2485 [ 30 6000 36 1.2+1.1 30 24000 83 2.8+2.2
485 20 5800 52 1.81.5 29 23200 70 2.4+1.8
(ST R M AL ER)
S9 mix FEFIET 19 3800 26 1.4+1.1 19 15200 31 1.6x1.2
S9 mix fFET 20 4000 42 2.1£2.0 20 16000 38 1.9x1.4

* 5 20040183 72 ) O SRE IR
** 0 800K 72 ) OFIGRE ALK
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WRALPT & 2 et RHT DAL F % Table 4 3 £ OF Fig. 2 IZ7R L 720

2405 B8 & 48IFRTARALEE L 2245 5. WF R OMEITE IS BV T b Refa kiR &
FYHHBOBEEZMMERD SN Lh o2 —F, BEIEHIBIZOWTIE 0.025mg/ nf
U EDREE BT WML (p<0.05) 1HinL., ERMRECBNTLHE
BEVROONT, %8B, 48MIAKMEL L 72 P IERE (0.025 mg/ nl) B & O EILEER
(0.050mg/mé) TIIHIIATEMED 72 D P DML & T T E Kb o 720

FIRE FALERIC & B Beto R M DA R % Table S 8 £ U Fig. 3 /R L 72,

SO mix FEFFLET DIRIERE (0.020 mg/ md) 3B & ORIEIERE (0.040 mg/ml) Tl 5%
B OEE (p<0.05) ZIGHAD & N1z, BEREHEERDONE otz T 72,
MRBHED 720558 T & o 7oBIRERE (0.080mg/ml) R VTR OB IIBNT
b, MEREEATHNMBROFELEMEIED SN L h o7, —FF, S9mix FET ToM
PR LBl B WwTid, HERT 2 AT 2008 L OBEMEMRIEE (p<0.05) &
L., BEKFESROLR,

FEMEXTER & L TR WAL c oo MC ANt L & VRIS BT 5 S9mix fF1E
T T CPA JLILTE TIld Bt A2 (cte) R R HREIWT (ctb) 72 EDFEERHE 2 b DMl
BFEFEINI.

[# i ]

p-tert 7F VT x /= vid, 24N B L 4G IFIAEALEE U 22 35A . HRIREERE (0,025
mg/nl) B L OHRERE (0.050 mg/nl) 2BV T, MR % 5 L 72,

% 72, SO mix FEFFAET COMFRIALEL L 72854, K - diREETRE (0.020. 0.040 mg/mé) 128
W, EEVEM oG E R BMASTRO bz, —J5. S9mix FRAETF TORFRJALEL L 729X
TOMINEE (0.013~0.050 mg/ ) BV T, FlofRDOREREIFE SN/ T2 P
IREERE (0.025 mg/nl) B L OFEIREN (0.050 mg/me) TIEAFEEMNIRAAH BIZHEINL 720

feoT, ptert 7F N7 =/ —Vid, EfRORRSGMAT T, MBREAD CHLIU MR
YAt RRE 2 BT 5 ML 7
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Table 1 Growth inhibition of CHL/IU cells continuously treated with
p-tert -butylphenol (PTBP) for 48 h without S9 mix

Concentration Cell growth (% of control)
of PTBP
(mg/ml) Average

0 100, 100 100.0
0.0063 101, 80 90.5
0.013 125, 104 114.5
0.025 95, 67 81.0
0.050 47 , 0 23.5
0.10 0, 0 0.0
0.20 0, 0 0.0

Cell growth was measured by Monocellater ™ (OLYMPUS)

Table 2 Growth inhibition of CHL/IU cells treated with p-tert -
butylphenol (PTBP) for 6 h with S9 mix

Concentration Cell growth (% of control)
of PTBP
(mg/ml) Average

0 100, 100 100.0
0.0031 80, 78 79.0
0.0063 84 , 75 79.5
0.013 87, 79 83.0
0.025 77, 78 71.5
0.050 58, 25 41.5
0.10 0, 0 - 0.0

Cell growth was measured by MonocellaterTM (OLYMPUS)



Table 3 Growth inhibition of CHL/IU cells treated with p-tert -
butylphenol (PTBP) for 6 h without S9 mix

Concentration Cell growth (% of control)
of PTBP
(mg/ml) Average

0 100 , 100 100.0
0.0031 110, 100 105.0
0.0063 105, 109 107.0
0.013 103, 103 103.0
0.025 100, 89 945
0.050 74, 85 79.5
0.10 0, 0 0.0

Cell growth was measured by Monocellater ™ (OLYMPUS)



Table 4 Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with p-tert -butylphenol (PTBP) ** without S9 mix

Concent- Time of No. of No. of structural aberrations 3 No. of cells 2) 5)
Group ration  exposure cells 2) Others with aberrations Polyploid " Trend test
(mg/ml) (h) analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) SA NA
Controll) 200 0 2 0 0 2 O 4 0 4 ( 20) 4 ( 20) 050
Solvent ~ 0 24 200 0 0 0 0 0 0O 0 0 0 (C 00) 0 (C 00) 025
PTBP  0.013 24 200 1 0 1 0 0 O 2 0 2 ( 1.0) 1 ( 05) 025
PTBP  0.025 24 200 4 0 0 0 0 © 4 0 4 ( 20) 0O (C 00) 763* NT -+
PTBP  0.050 24 200 0 1 0 0 0 0 1 1 1 ¢ 05) 1 ( 05) 125%*
MC 0.00005 24 200 17 41 119 3 0 O 180 1 109 (545)105 (525) 0.13
Solvcntl) 0 48 200 O 1 0 0 0 O 1 1 1 05) 1t ( 05) 050
PTBP  0.013 48 200 0O 0 0 0 O O 0 2 0 ( 00) 0 ( 00) 013 6)
PTBP  0.025 48 102 1 2 1 1 0 O 5 1 4 ( 39) 3 ( 29) 9318*° NT +
PTBP  0.050 48 106 1 1 2 0 0 O 4 2 3 ( 28) 2 ( 1.9) 88.04=*7n
MC 0.00005 48 200 4 27 119 9 7 10 176 17 94 (470) 92 (46.0) 050

Abbreviations : gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, csb : chromosome break,
cse : chromosome exchange (dicentric and ring etc.), mul : multiple aberrations, TAG : total no. of cells with aberrations, TA : total no.
of cells with aberrations except gap, SA : structural aberration, NA : numerical aberration, MC : mitomycin C, NT : not tested.

1) Dimethyl sulfoxide was used as solvent. 2) More than ten aberrations in a cell were scored as 10.  3) Others, such as attenuation
and premature chromosome condensation, were excluded from the no. of structural aberrations.  4) Eight hundred cells were analysed
in each group. 5) Cochran - Armitage's trend test was done at p<0.05. 6) Seven hundred and nineteen cells were analysed.

7) Seven hundredand thirty-six cells were analysed. * : Significantly different from historical solvent control data with respect to TAG
and polyploid at p<<0.05 by Fisher's exact test using a Bonferroni correction for multiple comparisons. ** : Purity was 99.9% .
2,6-di-tert-Buthylphenol (16 ppm), 2,4-di-tert-buthylphenol (103 ppm), o-tert-buthylphenol (2 ppm) and phenol (18 ppm) were contained
as impurities.



Table 5 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with p-tert -butylphenol (PTBP) ** with and without S9 mix

Concent- S9 Time of No. of No. of structural aberrations No. of cells

Group ration mix exposure cells 2 Others3 with aberrations Polyploid4) Trend test )
(mg/ml) (h) analysed gap ctb cte csb cse mul  total TAG (%) TA (%) (%) SA NA

Controll) 200 0 0 0 0 0 O 0 0 O (C00) 0 00) 0.25

Solvent " 0 — 6-(18) 200 2 0 0 0 0 O 2 0 2 ¢ 10) 0 (C 00) 0.13

PTBP 0.020 — 6-(18) 200 1 0 0 0 0 O 1 0 1 ( 05) 0O ( 00) 0.88 *

PTBP  0.040 — 6-(1%) 200 2 1 2 0 0 0 5 0 3 15) 1 (C 05) 1.00* NT —

PTBP 0.080 — 6-(18) 0 T

CPA 0.005 — 6-(18) 200 i 0 0 1 1 0 3 0 3 (1.5) 2 ( 1.0) 0.38

Solventl) 0 + 6-(18) 200 1 0 0 0 0 O 1 0 1 05) 0 (¢ 00) 0.25

PTBP 0013 +  6-(18) 200 4 13 30 1 0 10 58 2 19%C 95 ) 17 ( 85) 0.25

PTBP  0.025 + 6-(18) 200 2 3 8 6 1 20 40 2 13*%C 65 ) 11 ( 55) 1.38*  +  +

PTBP  0.050 + 6-(18) 200 6 19 10 3 0 30 68 5 24 % 120 ) 20 (10.0) 4.00 *

CPA 0.005 +  6-(18) 200 11 49 104 6 3 20 193 0 94 (470 ) 91 (455 ) 0.13

Abbreviations : gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, csb : chromosome break,

cse : chromosome exchange (dicentric and ring etc.), mul : multiple aberrations, TAG : total no.of cells with aberrations, TA : total no.

of cells with aberrations except gap, SA : structural aberration, NA : numerical aberration, CPA : cyclophosphamide, NT : not tested,

T: Toxic; This group was excluded from judgement in case of less than one hundred cells for structural aberration analysed and less than

four hundred cells for polyploid cells analysed. 1) Dimethyl sulfoxide was used as solvent. 2) More than ten aberrations in a cell were
scored as 10. 3) Others, such as attenuation and premature chromosome condensation, were excluded from the no. of structural aberrations.
4) Eight hundred cells were analysed in each group. 5) Cochran - Armitage's trend test was done at p<0.05. *: Significantly different
from historical solvent control data with respect to TAG and polyploid at p<0.035 by Fisher's exact test using a Bonferroni correction for
multiple comparisons. ** : Purity was 99.9% . 2,6-di-tert-Buthylphenol (16 ppm), 2,4-di-tert-buthylphenol (103 ppm), o-tert-buthylphenol
(2 ppm) and phenol (18 ppm) were contained as impurities.
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Fig. 2  Induction of chromosome aberrations in CHL/IU cells continuously
treated with p-tert-butylphenol without S9 mix
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Fig.3  Induction of chromosome aberrations in CHL/IU cells treated with
p-tert-butylphenol with and without S9 mix
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