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22-AFVVER (6tert -7 F WV -p-2 L =) Dinvitro oA REFRE., Fv
A ==X - NARY RN (CHLIU) 2 AW TIRES L. BEHEOMRE1E 7,

22-2XFVYYR (6-tert-7F WV -p-2 L/ —)) @ CHLAU M3 550% % # 2.
ZHETEENE B ik, EHALED (48F:N) T 0.0080 mg/ méy S9 mix FEIET B £ U SO mix
JEFE T DERF ML (M) Tk, 2 FN 0.030mg/ mé B &£ U 0.0020mg/ né TH o
720 HEo T, FWAEMLIITIX 0.0080 mg/ mly FERTIALIED SO mix FETBLUEFETT
2. FhFN0.030mg/ nl B L U 0.0020 mg/ nl DIEEZ RRROFEMIEFE L L, &S
MIBREDOILBLVIADOREL ., TNENFRES S OMRBE L L TGEEL 2o EkL
PECIE, SOmix FEFFAET T24MM B & U48MG MM AIEAR 2 R L, Yok ir 2472
720 JERFRIALEICIE S9mix FAETB L UIERET T GIFRLEE, FrithtEEWTEH
\CISHERIBRE R L TR L. Rtk AT 21T 5 72,

CHL/IU #a% . 48IR kLBl L 22 B I (0.0080 mg/ mé) &, FEMEFJALERIC &1
S9mix FEFAET T 6MEMIALEE L - BN (0.0020 mg/ nf) (2BVT, MG 72050
MTEhdord, ZOMOUAMBIIB N TIE, VTR B kRl RE LIEHET
DHERVEAEIRBD L NA 2o 72 |
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TFN -p-2 LV —) ORFNMRICEZTAREEFNZELFMT S0, Fv4=
—X - NARY—BEME (CHUIU) 2Hw TRIREARBEEFTRRLER L 72,

AR, [FHFCEWE IR ZRBROFEICoWT] (IBH624E3A31H, RRES
2375, FERE 3065, 62&EHE 3035) LU [OECD HHURIRAA FI 4~ 1 473] 12
HEHLL . [ML¥WE GLPHME] (BMIS9E3R31E. BRRHES 395, HEHE 2295, 59%&
% 85% . SAETHRAMG3E1IA18H. RN 2335, i£% 385, 632%F5E 8235) ok
TWTEML 72,



[MEkB & O J7H]

1. fliH L7224

JH—=F -V —Z"Y 2 (JCRB) %6 AF (1988427, AFHE . #L 4. HE1R2
) LiFxA4 ==X - NaZxy—HED CHLIUMNE % ., MaEs 10 A TRERIC
vz,

Z @ CHLAU Milfa#kiz, —#/bZEWE s U TRt fhRE DR REEDTE W 720,
FHEINLTwE,

BEARW DL
B3¢, NGB (FCS . Biocell, @ v M&KHE : 4001776) % 10%HIIL 724 — 7NV
MEM ¥ 2 flv: 720 MEM B538HIE, £ — 27 )V MEM B [= v 24 ] O#K (HAR
3E (BK) 9.4g % 1 ¢ OFFKICEML, 121CTISON, BEXRKBHE L-DL, L7V
53 v (WHEEH. HABIE @) 300mg &10% NaHCO, W&, # 12.5 nt &N X TR
L7zo 2M51REE D MEM B8z, Lo 94g % 500 mé ORGKICHREL, LF
MEM 3536 & FIRRICFEL L 72,

3. BERESF
2X 104 fH D CHLAIU Mila %, B5380 5wl # ANz 74 v 2 (8 6 cm, Corning) I2Hf &
37CH CO, 4 ¥ F aR—7— (5% C0,) NTHIEL 72,

4. WERWE B L U R E
[BEERYE ]
2,2-XFVVER (6-tert-FF WV -p-2 L /=) (LLF MBBC &3, CAS No. 119-
47-1) 3. SFE340510HBRERUEMREOYWETH 5. YWAMLFHVEIRSEE Appendix 1

b‘:;—f\‘ Lf:o ;ﬁvlf:%&glﬁ%)jg‘i\ | P2 I\ lll ftr98%UL(Z—
¥ AH) THY, o5 a e, HEYE IR, AR TE
71‘1511117?(% L7,

MBBC D7 t b v TOLREMERIRE RWIEIIC BV THEME L 72 ARIREE (50.00g/nl)
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BHLE SRR TR L 720 DIc2W T, FEIRE (50.0mg ne) W SFZET TX
Ii U 72000 2e R A SRR (M-94-091) THEL 72 b D20 T, EillARNFT T, R
% AR TORELE RNz, FORE, PB4 RINRICBT 5 KIRIEDFHEER,
FRENNUME (OB OFHMIH LT, 99.98LU98.4%TH o720 T NL I
ZERFCHIE L T 5 e (EYEES WM D90.0% L E) %7z L Tw/: (Appendix2 .
3) o

(R IR K]
1) JEEALER 0 ZRER L TV 2 M E

(M ) MC
(o v * 5 978 ADH

b B)
(@ & % BRI
CHE I ORI 3

2) FRERIALEL O RERC A W AWK

(1t =2 %) YouxA773F
(g ) CPA

(g v b & &) 70H0948

(%4 5 #) Sigma Chemical Co.

(R & & R

5. BERWE 0TI

BWERME ORI, DD EfT o7z W7 & b ¥ (FIGMZELTE (k). vy M
5 TWF215638 & UO'KCI7945) % W7z R 2 WUHCEM L TA R 7 v 71T & 0 U (3
FUEPHIAER Tt 1mg/me, 4mg/nl B L 12my/ml, FOERERIRTIX 0.8 mg/al BL
3mg/ml) EIHELL. DV TEH R WM TR L CIE DR EE D HERY i = VER
U7 #ERVETEEIE., TRTCORIRICBOCHEIERD 1% viv) 2% 5 L5 CMA 7,
Beft RSTRRIRIC B VT, AL E £ U° SO mix AFAE T SR RTALELIC H v A E IR

TEDPERY FRBB D W T, Fo, EIFMAH O S9mix FAAETE L CHEFETTH
_4-



A b (Kb (WY (EW ] ‘”%T@%))L»’Bﬁ’f?ﬁ/}’ﬁﬂ HEIZ oW T, EmilE ® BN S L FEgeE
KBWTIT o720 £ DR, M ORIE X, WTFh b B OBE L T wa i (1§
P T OEEERVTRINGED90.0~110%) DFEIHNTH - 72 (Appendix 4) o

¥

6. RERGM

LTI, MRE SHMEELAOBEREEEET, P4 v V2 BRIl L&
RE DWERY BN 0.05 ne& A, 248 & V48 IALEL L 72,

SRR, MlaE 3HIEERL 20 b HAR T, MEM K3, 2 ERED

MBEFRBRBLY O9mix 2FNZFN4.1. 1 DHETRELLBR I 2F1vva
WCINR 720 F 720 SOmix FEFAAET OAITEIC BV TIZ, MEMBFEI 3 ml 2 74 v V2l
Iz, &6 003 neDPIRY BB L INZ T MEITALIN L 72 MLEIE T . ik a8
FHICATHEL . & HITI8IEITHEEE L 720 S9 mix OB FEROME TIT - 720

S9* 3
20 mM HEPES (pH 7.2) 2
50 mM MgCl, 1
330 mM KClI 1
50 mM G-6-P 1
40 mM NADP 1
FEHEK 1
a7 10 me
*89 . Sprague-Dawley %I v M7 /N WEF—VES56-XVVTITKRyEHRSGL

THPL-Fva—<rFHOD S (T FFF I RAA-314, 1994 4E8 H Blxk) #HEA L. fli
A T —80°C OREIIRAN AR L 72,

7. Mllaxgan )R
G AR RE RIS WY E OWHGRIE 2 RE T 5 720, WY E OHMIEHE5E I &
sz‘%z&[‘ % ;;J’ﬂ&f: o

7.1 LIRS

HFTALTE TR ASIEIAEIIEIC DWW T, F /o, FRITAEI T SImix FFIET B & UIEF
T2 T DALFRRET D v THIR I FI IR & S0 L 720 ALBIREE 1, SIHEALEN (C & 2 TR
FHZBWT 0.010~34mg/nf (10mM) OWRJEFIPICTHVIlaGEETRBOO R Lh b,

-5-



0.0040~0.010 mg/ m¢ DFETHDYREE % JH 720 FIREMALIED SO mix FFET B & UIHFET
BB FhiRET Tk, £ 011~34mg/ n¢ (10mM) B XU 0.020~3.4mg/nd (10
mM) DOEEFI TSR SR Ld b, S9mix FFFE T Tk 0.020~0.12
mg/né. S9 mix FEFFFE T Tl 0.0013~0.040 mg/ m¢ DFFADIRE & Fiv iz T4 v v 2id 1
BEICODWT2HAW,

7.2 REARERE
BESEIR T IR, BREABTOb, 10% V<Y YEEEML, HIBEHEF 4 v ¥ 214+
EHELARECHEHEL BER. 0.1% 2 VAT IVLF Ly NETHE L2,

7.3 BHAGIOEIE L £ DR

HERWE @ CHL/IU Mgt § 2 BHIIER 13, HEREMIEEST (Monocellater™,
A1) YRS GF) 2 TEREOWME 27U U, BB E AL Ot FREE
AT B AIMBIERM DI % b o THEE & L7,

Z OFER EHALIC 81T 550% & W 5 A 128 2 B BFLHIGITREE (60% DIEAUHPHIIEIE)
. 60% DEIHIMTIRE XT3 & 2BED L D FEE Lz 2 A, # 0.0080mg/ml TH -
7oo FEARFLELD SImix AT H &L UIEFLAETICHIT 550% % B 5 I 2 5 HEFm il
IR, FheEn, £0.030mg/nt B LU 0.0020mg/nl TH o7z (Tablel, 2, 3B LU
Fig. 1. 2. 3) o

8. AIERDBEHGK

HINBHEFEPH IR ORGSR & 0, SR RERIRCTH W 2 IR E ORIl g 2 | i
HEALPE T id 0.0080 mg/ mé, FFIEIIMLILD S9 mix FFIET B £ UHFET TR EHF1 0.030
mg/mé BLU 0.0020mg/nl & L, ZDI2DRE % PILE/ADILE 2 KB LT L.
FEtExT I E L LTV MC 8 £ U CPA 3. EgHAK (R RFMIETH, av b
% [ K4C85) ITHEM L THB Lz 2 NENYOARREEHRT I LFHMON TV DE
Ex @A L7,



8.1 SEHEALEL (S9 mix FEAFALT)

WEHALEL T, 240

1 & 4RI [TALEL D 3BLRE DALY

R AL ERE A

MR EOT

EEONBEERIT 2 BEME2BDOF 4 v ¥ 2% i,
e JE (mg/mf) ALERIE (h)
1) AEALERAS IR — —
2) AR 0 24
3) MBBC 0.0020 24
4) MBBC 0.0040 24
5) MBBC 0.0080 24
6) BEMEXIR (MO) 0.00005 24
7)) TR 0 48
8) MBBC 0.0020 48
9) MBBC 0.0040 48
10) MBBC 0.0080 48
11)  FMEXI MO) 0.00005 48

8.2

Hxragw, Trieolnitz

SO RALER (SO mix fFAE T 8B & OIEFAET
SR CIE, SO mix fFET B & UIEFET 0 3K
BTl B 2T 4 v v axniz,

)

s D # ER Y AL R BETE A

3¢

i S I (mg/mé) S9 mix D F 4k ALEEE R (h)
1)  IEALEL AR — — —
2) AR 0 — 6-(18)
3) MBBC 0.00050 — 6-(18)
4) MBBC 0.0010 — 6-(18)
5) MBBC 0.0020 — 6-(18)
6) BEMEXTHER (CPA) 0.005 — 6-(18)
7)) EEAR 0 + 6-(18)
8) MBBC 0.0075 + 6-(18)
9) MBBC 0.015 + 6-(18)
10) MBBC 0.030 + 6-(18)
11) BT H (CPA) 0.005 + 6-(18)




9. FeftRIEA RS

1) REFERT o 2BMEIIC, 2Vt I FERKIEENK 0.1 pg/nd K725 & ) KRR
CInA, R TR, FRoMlg ) CREMGARAER (CatMgHEE T2 w)
THV, Ry T4 77 & DAlBE 320, 10 nt DELEICED .

2) 1000~1200rpm T SORLEILL., EHEE 0L, LWL 2HIRIZ 3 n¢ D 0.075
MKCL/KBEEZMA S LI & Y K305 MERLE % 4T o 72,

3) BRI, KIRKO LB CEEHE OKFERR: A%/ — v =1:3vN) ¥ 6 nt 210
2. FTHAPOEBMCER Yy F 4 Y7L HRML TEEL, £ D7%1000~1200
rpm T 55 ML L 72,

4) FEEBLEERE, BUGE2AEB ML THREERY 714 Y 708 ) BRE
E4, 1000~1200 rpm T 54 MEL L 72  DEMELEKEIERED R L 720

5) EEL TH-AROMEIIT, 02~05 ol DEEBREMA, T CBE S/,

6) HMRFHRBENLELZ, DO LOUEH LTBWILATA FIIALIHETL, 20
¥ FRMEZL 72,

7 AFA FHERRBET4 v alz0& 6IERL 72,

8) RIA FIF/7AND70A MRS IHE T, MRRBINES, 3 -FEFBLURT
4 FHRFEERALLS

9) HIRELIRT A Fid, FAFEM (Merck) 4.5 n¢ # M/15 Y Y EBIHK (pH 6.8)
150 mé AR L 72 Gl ¢4 8 Mgtk BBAKTELS T I VWTREL 72,

10) BB L7274 FIEARIR, - FFFHEICAT A4 Fr—RICAR, &F—ACERER
REBINES, ERAEEOBMN Z2IRL THREL .

10. FBAESHT

ERL72A54 FEERDI L, 12074 v v ahbBonR%22A754 Fi, 8%
DEBRE P ENENRIBREI TP OB VE I 1T~ FIELZZRBETHTL 720 & {RDT
Dy PORBEFHAEL T WSRAIGEHRL, RELFTIHMBIIOVWTIE, X5
A FEDEDNEZFEMIEDOR T — ¥ OALE TREERAMICEEEH L 720

FOEOGITR, BARFEARTESR, MANYRAR (MMS) SR&Y 1L 5 58k
KEIWTIT, ROkl 5 v GOSEIEO ¥y v 7 DI, K% L OfERE L

EBMMNE (polyploid) DHF MOV THIBEL /2o T2 & L THEERTICD W TR
-8-



HE200M8 . FEEMEAIBIC 2w it 100 3 M & AT T 5 & & & L 72,

11. gk & ME

AL, VB L O BB & R BT 0 2 nEnIc 0w T, BIEMIE.
HERE OB L, BEMEMEOKL EoaiER& 6L, SO+ BEHKICE
AL 7z

P AREEZFONBOLBHAZEICOVTIR, KD OFELZBZICLT, BHROEE
Ty CHBWEREBMT T4 v Uy —OEEMREEY) L), SEUEEEL,
familywise DA EXKUEL 5B E L THRELEMR L 74 v ¥y — OERMERILCHEEE
VRO LNGE T, ARKFERCELTars vy 7—-3 7y VOERAERE
(p<0.05) #4To7:0 ML 2EIOMRETE D NABEFRDLNE %M E L.
M HERE THEEIRD b N W IR & Lz BIEMBESS, fMERFIcon
T 100ME R AEEIEMINEIC 2 v TIZ 400K D35 & & MR D 72 DM EARTE & L

B, TEME 1% (W) BINLRGAD, gaprE&tefiERE (TAG) LHMRF
KRBT A2RBIRIICB I B2ERT— 5 (1992~19944F) LT oilih TH 5,

i MR WS R T R G B FEe
W% M £sD W%  MRa%  £SD

(AL ER)

4T 2 400 7 3507 2 1600 2 1.0+1.4
48 [ 2 400 2 1.0+0.0 2 1600 1 0.5+0.7
(45 B M L)

S9 mix FEFET 1 200 2 1 800
S9 mix FFIET 1 200 3 1 800 6

* 5 2004la & 7= h DIEH R MIEEL
* 1 800K & 7= b O ME RT3



AAEALIRIC & B Geft R DR U % Table 4 B & UF Fig. 4 1IZ/R L 720

A8 RALFR D Er i FERE (0.0080 mg/ ) TIIMINATFMED 72D HW T & L > o T8, 248
M3 & U48ERIALEL L 72 2 DM DALERTE TId, ROAROfERT 2 H T oML L MEH
MH DB E 2 BEMNEFRD b e h o 12, 24RO BREETE (0.0080 mg/ né) TIiAl
ez OBENMBE e M T Bd o7,

SR RRALERIC & 2 Yt fK AT DGR % Table 5 B & U Fig. 5 ISR L 72,

SO mix FEFAETICBIT BEIEENR (00020 mg/ nd) TRABHEEEDI2DOHTE Loz
2%, S9mix FFIET B & WIEFLET T 6IFIALIN L 72 2 DU OMETE I BV Tid, Hetuffko
EREEFTHHMB L OCBEENROFELINERO o e o 72, S9mix  FE
TR BT 2HBER 0.030mg/ nf) Tix, MEHEEO OB EOMIBEE I TE b o
VA

R PEXT R & U TR Wil ¢ o0 MC AL B & VIR IALELIC 817 5 S9 mix F7E
T T D CPA JLILEE Tl Bt/ AR3EH (cte) R RALTTRYINT (ctb) 7% & DARETRHE 2 b Oflllg
PFFE S NIz,

=

pra—
34
o
=

Rl

2,2-AFVVER (6-tert-TF N -p-7 L/ —)V) id, 24K B & UM48IR R EHALEL L 72
A, 24 TALERTE (0.0020~0.0080 mg/ nf) & . HBIFHEC & WO TE L o 1 EIRE
o B A8 RALENRE (0.0020 B &£ T8 0.0040 mg/nl) DWTFHRDOMETEIZBWTH, §ufp
ROFEERTE LHEHEMME L FIE L & 2o 726

T /o, AERFRALELIC & 1) 6EIALIN L 72556, SO mix FFE T O &EE (0.0075~0.030mg/
md) « BEIUCHPEHHIC L DS TE LD o -FIRENZ R < S9mix JEFET (0.00050
B &£ T°0.0010 mg/mt) DWW IDUIINEIC 33T b Yt R D Hiak LA 45 B % 258
Laho,

%OT\L%}%VVEX(6@17%WpﬁV/“w)m oL T T, R

RE PO CHL/IU MW BRI 2 B L e v M L 720
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ARROEII B2 ) . WAOEIREICBREE RITTRC 052 FH L% b o 123

R UAERET TS 2 O OB % 0 o 720
[X k]

1) BARSIERF S - MALTWRROR W | (EFWEC L 2 RBERET LT X,

BAEIE,  (1988)
2) M B Y KR RO SR AL, IR MESRER, 1 255-261 (1992)

3) HN W W - BT - OMFHT, JIIEI L BT Tu—F. ¥ A

Iry54 A M, (1987)
4) FR Th, KB Hige FEMRAE  HUERERTNEE 14, FURERT — ¥ ORCEHRAT.

H AEAE, P218~223, (1992)
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Table 1 Growth inhibition of CHL/IU cells continuously treated with
2,2'-methylenebis (6-tert -butyl-p -cresol) (MBBC) for48 h
without S9 mix

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

0 100, 100 100.0
0.11 11, 11 11.0
0.21 32, 24 28.0
0.43 35, 32 335
0.85 21, 11 16.0
1.7 2, 6 4.0
34 0, 0 0.0

Cell growth was measured by Monocellater ™ (OLYMPUS)

Table 2 Growth inhibition of CHL/IU cells treated with 2,2'-methylenebis
(6-tert -butyl-p -cresol) (MBBC) for 6 h with S9 mix

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

0 100, 100 100.0
0.020 77, 84 80.5
0.040 g, 10 9.0
0.060 2, 4 3.0
0.080 6, 4 5.0
0.10 8, 8 8.0
0.12 g, 8 8.0

Cell growth was measured by Monocellater ™ (OLYMPUS)



Table 3 Growth inhibition of CHL/IU cells treated with 2,2'-methylenebis
(6-tert -butyl-p -cresol) (MBBC) for 6 h without S9 mix

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

0 100, 100 100.0
0.0013 77, 58 67.5
0.0025 21, 8 14.5
0.0050 2, 0 1.0
0.010 0, 0 0.0
0.020 0, 0 0.0
0.040 0, 0 0.0

Cell growth was measured by MonocellaterTM (OLYMPUS)



Table 4 Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with 2,2'-methylenebis (6-tert -butyl-p -cresol)

(MBBCOC)* without S9 mix
Concent- Time of No. of No. of structural aberrations 3 No. of cells " s)
Group ration exposure cells Others with aberrations Polyploid” Trend test
(mg/ml) (h) analysed gap ctb cte csb cse mu12) total TAG (%) TA (%) (%) SA NA
Control | 200 1 0 0 0 0 O 1 0 1 05) O (C 00) 0.13
Solvent " 0 24 200 0 0 0 0 0 O 0 0 0 ( 60) O ( 00) 025
MBBC 0.0020 24 200 0O 0 0 0 1 0O 1 1 1 ¢ 05) 1 (C 05) 038
MBBC 0.0040 24 200 1 0 0 0 0 O 1 0 1 ¢ 05) 0 ( 00) 0.13 NT NT
MBBC 0.0080 24 133 0 0 06 0 0 O 0 1 0( 00) 0 ( 00) 02269
MC 0.00005 24 200 1 29 81 0 0 O 111 0 81 (405) 81 (405) 0.13
Solventl) 0 48 200 0 1.1 0 0 o0 2 0 2 (10) 2 (¢ 1.0) 025
MBBC 0.0020 48 200 0O 0 0 0 0 O 0 1 0 (C 060) 0 ( 00) 0.00
MBBC 0.0040 48 200 0O 0 0 0 0 O 0 0 0 00) O ( 00) 013 NT NT
MBBC 0.0080 48 6T 0 0 0 0 0 0 0 0 0 ( 00) 0 ( 00) 0007T
MC 0.00005 48 200 3 28 42 2 3 0 78 0 56 (280) 55 (275) 0.00

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,

T: Toxic; this group was excluded from judgement in case of less than one hundred cells for structural aberration analysed or less than
four hundred cells for polyploid cells analysed. 1) Acetone was used as solvent. 2) More than ten aberrations in a cell were scored as
10. 3) Others, such as attenuation andpremature 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 when the incidence of
TAG or polyploid in the treatment groups was significantly different from historical solvent control at p<0.05 by Fisher's exact test .

6) Four hundred and forty-six cells were analysed. 7) Twenty-three cells were analysed.

* : Purity was more than 98 %.



Table S Chromosome analysis of Chinese hamster cells (CHL/IU) treated with 2,2'-methylenebis (6- tert -butyl-p -cresol) (MBBC)*
with and without S9 mix

Concent- S9 Time of No. of No. of structural aberrations 3 No. of cells 4)
Group ration mix exposure cells 2) Others with aberrations Polyploid * Trend test 5)
(mg/ml) (h)  analysed gap ctb cte csb cse mul ~ total TAG (%) TA (%) (%) SA NA
Controll) 200 0O 1 0 0 0 O 1 0 1 (05) 1 (C 05) 0.50
Solvent ~ O — 6-(18) 200 3 2 2 0 0 O 7 0 S5(C25) 3 ( 15) 0.75
MBBC 0.00050 — 6-(18) 200 1 0 0 0 O O 1 0 1 (05) 0 00) 0.13
MBBC 0.0010 — 6-(18) 200 60 2 0 0 0 O 2 0 2 (1.0) 2 ( 1LO) 0.38 NT NT
MBBC 00020 — 6-(18) 0T T
CPA 00050 — 6-(18) 200 1 1 0 0 0 O 2 0 2 (10) 1 (C 05) 0.50
Solventl) 0 + 6-(18) 200 0 2 0 2 0 O 4 0 3 (C15) 3 (C 15) 0.50
MBBC 0.0075 + 6-(18) 200 0O 0o 0 0 0 o0 0 0 0 (C 060) 0 (C 00) 0.00
MBBC 0.015 + 6-(18) 200 0O 0 0 0 O O 0 0 0 060O) 0 (C 00) 0.13 NT NT
MBBC 0.030 + 6-(18) 121 1 0 0 0 0 O 1 0 1 ( 0.8) O 0.0 ) 0.706)
CPA 00050 + 6-(18) 200 4 12 28 1 1 10 56 1 35 (175 ) 33 (165) 0.00

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 or less than four hundred cells for polyploid
cells analysed. 1) Acetone 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 - Armmitage's trend test was done at p<0.05 when the incidence of TAG or polyploid in the treatment groups was significantly different
from historical solvent control at p<0.05 by Fisher's exact test . 6) Four hundred and twenty-seven cells were analysed. * : Purity was more
than 98 % .
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Fig. 1 Growth inhibition of CHL/IU cells continuously treated with 2,2'-
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Fig. 2 Growth inhibition of CHL/IU cells treated with 2,2'-methylenebis
(6-tert -butyl-p -cresol) for 6 h with S9 mix
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Fig. 3 Growth inhibition of CHL/IU cells treated with 2,2'-methylenebis
(6-tert -butyl-p -cresol) for 6 h without S9 mix
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Fig. 4 Induction of chromosome aberrations in CHL/IU cells continuously
treated with 2,2'-methylenebis (6-tert -butyl-p -cresol) without S9 mix
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Fig. 5 Induction of chromosome aberrations in CHL/IU cells treated with 2,2'-
methylenebis (6-tert -butyl-p -cresol) for 6 h with S9 mix
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Fig. 6 Induction of chromosome aberrations in CHL/IU cells treated with 2,2-
methylenebis (6-tert -butyl-p -cresol) for 6 h without S9 mix
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