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[% #1

6-tert- 7 F NV-2,4-F L ) — VDin viro R EREFREEE, FYyA=—X - NAbRY
—BE 3R (CHL/IU) 2 AV THRET L. B OREREHE 7
BEEE TD50% D HAEMEIRE O 1T 5 EE (H60% DM FEIG EE) 11,
0.033 mg/mé . NHETEMEALEDSI mix F7E T 8 & U'S9 mix FEFFTE T IZ B 1T % 50% D HEFEH
MlzBZ2BE X, FLFN 0.056mg/nl BLU0.029mg/ml THolzo o T, HERE
B X CRBEMALHE DS9 mix IEFEAE T T 120,033 mg/nl DK%, RBNEMALED S9 mix
FATTIL0.056 mg/mt DEE* ZFNETNEBUBREL L. BSLEREO 128 X
F14% R FNHEE, BREEE LTEREL. BEE L LT, SOmix EFETICBIT
% 24WF M B8 & UM 4QRF R E AR ALE . AAHANEMEILIE & LTS mix FFET B L WIHEFET Col
M (18RRI OEREM) MMMk, EAREHEL, BET LI L L W BRETFRLE %
MET L7,

BHEEIC & 0, CHL/IU M %2 240 5 & U48BE REHALEE L 72 A DOLEEEIZ B »
Th, REEOEERELEEMEMIOBREMIRD ok o7z AHEMEILE T,
SOmix FAETBL FHEFHET CORBREL - TRER (FL N 0056 mg/nl B LT
0.033mg/mé ) Tk, MEHBHEICL VT LMBEEL ST TE b o/, 2ottt
BBV, HEAOBMEREREHEMROFIREA RO O N2 D o 7
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OECDEEFLFWHELREMFRR IR L ERTEERDO—RE LT, 6-tet- 7 FIV-24-F ¥
LV —VoREEMC BT MR EENRELTFMET S 20, Fr4=—X - NAZ
& —¥EME (CHLIU) %M CHRBRENRERRERBRL ERL 72,

LEORERIE, [HHREWE IR 2880 FikicowT] (Bf62E3A31H, R
FH 2375, EREE3065. 62EFHE3035) BIU [ OBCDEMHAERN A F 74~ | 473]
CHEEL L, [MLFE GLPE#E| (FEAIS9E3IA3IE. WIRES 395, EREE 2295, 59
R 855, WETMEAME3EILH18H, RAME 2335, HAEHE 385, 63EFH 8235) T
FEOWTERL 72,
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1. fHE LMk

DH—F - )V —Z)Nr 2 (JCRB) » b AF (19884F2H . AFH kA 4R, HAER
) LizFxA=—X - NHAY—HEDCHLIU (L\FCHLERET) Hfg%. MBuREuk
IR THRERICA VW 72,

Z o CHL MifasRiz, — B {bZWE L TRERENE W20 BRI TV S,

2. BERBROAR

¥k, 4HRIBME (FCS . JRHBIOSCIENCES., O v b &% | 1C2073) % 10% 7N
LizeA — 27 MEM B ER & /2o MEMEERIZ, 1 -7 VMEMEH#H [=v 2 1] ®
MR (BKRBBERE) 94g%h 1 ¢ ORFKICEE L, 121 C T 15750, BEAKBE L
Db, L-Z vy Y (WEEA. BAKEE®RR)) 300mg & 10% NaHCO, &, # 12.5
ml Z X CREL 2. 2HERED MEM ¥EFRIE, Lo H 9.4g % 500 nt DEREKIC
B L. LT MEM BEE & RARICHAR L 72

3. HEEEMH
2X10MA® CHL ML %, ¥ %W Sl 2 A7 4 v ¥ 2 (6 cm. Coming) 123 &,

37CD CO, 1 vFar—4—(5%CO, ) ATHEEL 72,

4. PWERME B L UHHETRYE

(B E] ( AREF—5 L 1)
(& ) 6tet-TFN24-FV L) — N
(g ) TBX
(CAS No.) 1879-09-0
(o v + %F B
(4 F R) C,H,0
(5 F ) 17827
(#t ) 98.5%
(& w)  BHEBAT. KRB, YAFAVANVEFYF (DMSO) 2
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. BEAA21.5C, BITEH1.5186, HESH0.96120HWK
THhbo

(& ft )

R F £ M) WEE - ENRE

(& %E %) WMAZEDH

(BRPTOREN) BEHEFITLEMEE CER L 2BES (DMSO) TO
ZEWRERTIE, 0.0625~11.2 mg/mé i EFH T4
ML E TH o7z (Appendix 1. 2) o

[R5 it B A ]

1) EEEOHEBRICAV2WE
(1t ¥ %) RAMTAVYC
(W& ) MC

(o v + % %) 8l4ABB
(8 15 %) BAEERE T EWER)

R F & ) BEHRF
2) RBEHItEDRBRICH Y 2 E
(1t ¥ £) VoukAI77IF
(g %) CPA
b F %) 70H0948
(% & #)  Sigma Chemical Co.
B F & ) BEIREF

5. BB 0B

BERMEOFEE, FHDD 1T o7z, B IIDMSO (SigmaChemical Co.. B v bEF |
12H0658) % FA\Vy7z. EE % BIEICEE L CRE (MR TIE 30mg/nl . Tk
REFBRTIZ66mg/ml BLU 112mg/ml) 2FABL, 2V CREZBE CIERAFRL
P DIREDHRYERBEER L 72 HEBRWERERIE, $XToERIIBVTEE
B 05% (VW IZ2 B & ITINA 2o BBARERBRICB YV Cid, BEES L UORBHES
LB H W 72 BB L RIBERIC oV T, HERYEAE 05 BIE * REFZCHT 4 47
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IEEMABIZ BT o 72, ZORKRE, ABEBEOBRER. TXTHFAHERBA GAE+
TOFHEEFRMED 90.0~110%) DETH o 72 (Appendix 3) o

6. HERGM

ERETI, ML SHMERLOLEBEEEC, 74 v Va B Sl KB
BEOHEBRMERABI2S pt #0A ., 248 B & V48 RIERME L 7=,

REEHCE T, M SAMSEL -0 LIERE £15 T, MEMEEH ., 2BBED
MEMBEEB & SO mix2 2 NEN4. 1 1 DEATRALABHE I 271 v a2kl
Mz 720 72, SImix FEFEFETOMBERICBWTIL, MEMERE 3l 2574 v 22l
Z. O ISul DERWERBE 2 NA T 6B RIRE L 72, WIBRTH, FEELREER
WCAHL, & 51T 18RS E L /20 SO mixDF B T MK TIT - 726

S9*

20 mM HEPES (pH 7.2)
50 mM MgCl,

330 mM KCl

50 mM G-6-P

40 mM NADP

AREK

bk pd e b = N) WD

A5 10me
* S9 . Sprague-Dawley RT v MI7 2/ NVES—V & 56-RVVT7TKVERS
LCHARBLAEAFYy I - #R)D S9 (uy FFEF  RAA-292, 19934FE5HEIE, oy v &K
5 . RAA-297, 19934F8H Bik) *#MEA L, AR T T80 CHBIKIRMAICRTE L7,

7. MRS FEINHIEER
LR BERRICAVIERYEONEEE Y RET 5720, HEWEOMEEIC R
IZTHE R

7.1 M
EEETIGRHLERE IO WT, /-, NBHEHILETIRSI mix FET B L UIEFE
TOREEI OV THIR AR 2 ER L 7o RIEE L. FHRARICBV TEEE
B L R BHEMEILEE D S9 mix FEFFFAE T Ti30.11~1.8 mg/nl (10 mM), S9 mix £ F Tk
0.150 mg/w¢ LA b Dz BEFIR CEA & 2 2 BEFEEIHI ASFR0 b 7z o T, EHE ., UENEHAL
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% & $0.005 ~0.150 mg/mt DHEFADBE LA /2. 74 v ValZ REIZOWT2HA Y
770

7.2 FERVEELS
RERTH, BEEPETEOL, 10% "V ) VEREMA 72, MEEFS v v all
FEFL-RETEHEL, 01% ZVAZIUNL ALy VETHREL 2,

7.3 WM ORIEL ZoER

WERE & CHL M3 < 5 WEEHHWER &, MRBREEMBEFEST (Monocellater™,
AN YRS ARFETERD) 2RV CEHOMAME LN L, R ELER OBHE R
WXT S B MIBIERE O E b o THRIEEL LT,

ZTORER, ERFEICBT 550% DHFEIMGIREZHL 2 TR 2 RE  (#60% D HFEH
HREE) . 60% DHFEMMBE 2 XL G2REOHELIVEE LI A, 0033 mg/nlT
Holze T, ABEMALED SO mix F7E T B X UIEFET 128 5 #160% O HEFEH
RTIREX, FNEN 0.056 mg/mlB £ UF0.029 mg/mlTH o 72 (Table 1, 2, 3 B LU
Fig.l) o %8B, SOmix FHET D 0.15 mg/nl Tix, BWIHEIC1%DE %R L2, i
WEHEME DT 4 v Va2 ~DFEFEICLBd0 LYW E NIz,

8. AFER BEHERL

MBI ABROMER L 0 . REEKRERRTAV 2 HBRWE ORmIRERY . ERE
B & ENEHLE @ S9 mix FEFFFE T T 0.033 mg/nl. B EHILED SO mix FHET
T3 0056 mg/mbe L, ZNENZBRERD 12 0BELDIBE, 14 0BEFREEL L
7zo BEMEXTHRE & L CHV/AZMC B XU CPA &, EHAA (KREEETHER, v b
FT LK) WCHBEBLCREL 72, PNFAEBERRELFRTAC LML TV S
EEEEH L,



8.1 HEHE
ERETE, 3EROWEBME LEEERIC, WREL+ SO TR 1IELHRIT. £
BOF4 92k B,

Fit2 RE (ng/ md) ALIREF] (hours)
1) ENERT R - —
2) BT 0 24
3) TBX 0.008 24
4) TBX 0.017 24
5) TBX 0.033 24
6) REtExtE (MC) 0.00005 24
7)) BT 0 48
8) TBX 0.008 48
9) TBX 0.017 48
10) TBX 0.033 48
11) BT (MC) 0.00005 48

8.2 MEBNEM bE
RHEEHLE T, 3RO EMIBRERIC, XIBAF L LT Smix % Mz 2w
rEO, TRHOIFELRT, FH 2071 v Va2 iz,

Fic 3 BE (mg/ml)  SOmixDAHE  WIREEM (hours)

1) EALERT R — — —

2)  BEAER 0 — 6-(18)
3) TBX 0.008 - 6-(18)
4) TBX 0.017 — 6-(18)
5) TBX 0.033 - 6-(18)
6) REMEXTHER (CPA) 0.005 — 6-(18)
7)) BESTER 0 + 6-(18)
8) TBX 0.014 + 6-(18)
9) TBX 0.028 + 6-(18)
10) TBX 0.056 + 6-(18)
11)  BEtExTER (CPA) 0.005 + 6-(18)




9. BB MPAEARIERE

1) BERETOEMANC, IV LI FEERBESH 0.1 ug/nl 107% 5 & ) ITHEEEIC
Mz, BERTH, FHOMBELYY) VERBEW (C™", Mgt B %\) TV,
KRy F 4 7L DHIBEZ L, 10l DEREICED 2,

2) 1,000~1,200 rpm T SHREL L. LERETA0b, (LB L-HIC 3 ol D0.075M
KCIKBHEEMA S Z E1T L 0 #3073 FUERLE 21T o 720

3) RERMEE., EEEOEBICH NV TH OKEEBR: 28/ — = 1.3 vv) ¥6nl%
Ma, THPLEPIERY F4 V7 LaNORBMLTEEL., £0% 1,000~1,200
pm T 5SEL L 720

4) HEEBEERHRE, BUFHEL2 AV TRENZ THBZ ERy T4 Y72 L ) B
B, 1,000~1,200 rpm T SOHIEL L7ze COBAELEMAE DKL 720

5) EL L THE-HBOMBERIZ, 02~050h NV THEMZ, THIKBB LS,

6) MBFEEROVEL, HOIPULOEFLTBVRAIA FFSAEHETL, 20%
E: /A

7 AFA FERRETA YV 2l0& 6BAERL -,

8) AZA P/ I AD70 X MRGICHRET, HREBRINEFS., 2 - FFEFTBITRFA
FES AL o

9) EHBLILATA Fik, FLAFEE (Merck) 45l # M5 Y VBB EW (pH 6.8)
150 mf [THIR L 2 RBHETH 8O MRER, REKTEITIWTAZ L,

10) LT A FERIZ, - FEFIEICATA Fr—ICAh, &F— AR
BAEE, EAEEOBM R L THREL 2,

10. Befa kit

EBML722 54 FEEADIE, 10DF 4 vV ahrbBonRBEebA54 Vi, BHK
DEBEVENFNRBEAVF PSR VLI ICT— FMELZRRETHIT L. & R
D, PORGBEIEEL TR VSRPHELEL, BE2A T2 VTR, X5
£ FLOZDMBBEWEN AT — Y OB CREARICREL 720

REkositit, BABSEREYS, WLBDHER MMS) 4840 L s58E Kk
EOWTITV, FEMENS L VIIRESEREOF v v 7 Y, KL EOBERENE
M AR B EARRE (polyploid) DA EIZDOWTEE L., FAEERE I oW TIE 1# 200
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i, FEEEMIZICowCTid 13 S00VED SR Pz o+ A Z & & LT,

11, FEgk & HE

WL ER, WS L UM REE BB E LB O TOSERIE, BgL
MRS, BEREOEEA LK. BEEEROBIC oW TER L, SHOELREHAKICE
AL7,

Y hRELETAMBONBEEICOWT, 74 v ¥ ¥ —0 Exact probability test (2
L0, TR R R LR B LU R R R Mo BERE 21T o
770

WM RO RBEREFERC OV CORRAERL, ALY OHEEE R, R
HREELET HAHBOEBENS% RMEBEH. 5% L 10% Kinx BEfFE, 10% LLE %
s L. BL., BRBHORRIEONLFE I, FEEREFEHERD L RMEHR
WXy, BEM, HEREUHSF LR LERHAERZITIC L E LT,



&R B & UEE]

EHEIT & 2 BeB bk 5T D fEF % Table4 B L U Fig. 2 X" L 72,

TBX% M X T 24050 38 X V48R FERALIE L /- W TR ORBEIC BV TH, ko
EREBIUBEMENROFRIBO AL H o 12,

FBHEEALEIC & A QB AEDIT DR % Table 5 B L U Fig. 3 IR L7,

TBX%0X T SOmix FAET B & UIEFAET T 6RFFME L 72, HiBEEH (0.033 mg/nl)
ERAVTROABRICBWTH, JEAOERE B L EREMEOFRER ZED
bhehor. BREHTE, WiIndblilaEko 20, FHETE 2 +0 2o RTHMRE
PEOLNLR Do 72,

MM ER & U CH W EEETO MCLEE B X U S9mix fF1ET T CPA LIEFE T i
Yot 53 PRASHRL (cte) R Befa AR EDUT (ctb) 72 EDHEERE %+ d oM EHECHFR E Nz,

6-tert-7 FWV-2,4-% T L J — Uik, EEHECL D, 2480 B X U485 FEBLEE L 7250
BOEHEAKBEHL2L KB L2BEL2ET ThOMEE (0.008~0.033 mg/ nl)
KBV THRBAEDHEREPLHEEEMRELFRE L 2 b o/

EERALE I BV TS, S9mix FAET (0.014~0.028 mg/nl) 3B L UFEFAT (0.008
~0.017 mg/m¢) TOEREMIMILL 7250% 0 HIEMHEE+HO PR A ABELS T
WENDOMEIIZEWV T RBEOHEERE LERMMBEEHFR L 2 H» o7

Mo Ty 6-tert-TFIN24-F VLV /) — Vi3, LEORBREMT T, HREREMNO CHL A1
CHREFRELFER L2V ERER L

[ 3C % EH]

ABRBOER I H720), MBROGEENECERELRETRVOHIFHLEL 1212 B
BEUREBREIE 2 5 D@2 2 o 720
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Table 1 Growth inhibition of CHL cells continuously treated with
6-tert-butyl-2,4-xylenol (TBX) for 48 hours without S9 mix

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

0 100, 100 100.0
0.005 100, 96 98.0
0.009 93, 92 92.5
0.019 83, 87 85.0
0.038 27, 27 27.0
0.075 0, 0 0.0
0.150 0, 0 0.0

Cell growth was measured by Monocellater ™ (OLYMPUS)

Table 2 Growth inhibition of CHL cells treated with 6-tert-butyl-2,4-xylenol
(TBX) for 6 hours with S9 mix

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

0 100 , 100 100.0
0.005 104 , 108 106.0
0.009 93, 99 96.0
0.019 82, 88 85.0
0.038 60 , 73 66.5
0.075 16, 12 14.0
0.150 48 , 74 61.0

Cell growth was measured by Monocellater ™ (OLYMPUS)



Table 3 Growth inhibition of CHL cells treated with 6-tert-butyl-2,4-xylenol
(TBX) for 6 hours without S9 mix

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

0 100, 100 100.0
0.005 100, 107 103.5
0.009 94, 96 95.0
0.019 83, 92 87.5
0.038 0, 0 0.0
0.075 0, 0 0.0
0.150 0, 0 0.0

Cell growth was measured by Monocellater ™ (OLYMPUS)



Table 4 Chromosome analysis of Chinese hamster cells (CHL) continuously treated with 6- tert -buthyl-2,4-xylenol (TBX)** without S9 mix

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

4
Group ration  exposure cells 2) Others3 with aberrations Polyploid) Judgements)
(mg/ml) (hr) analysed gap ctb cte csb cse f mul total TAG (%) TA (%) (%) SA NA
Control, 200 0 0 0 0 0 O O 0 0 0 ( 00) 0 ( 00) 038
Solvent * 0 24 200 0 0 1.1 0 O O 2 0 2 (10) 2 ( 10) 013
TBX 0.008 24 200 0 0 0 1 0 O O 1 0 1 (05) 1 (C 05) 050 - -
TBX 0.017 24 200 0 0 0 0 1 0 O 1 0 1 (05) 1 (C 05) 050 - -
TBX 0.033 24 200 2 2 4 1 0 1 0O 10 0 7 (35) 6 ( 30) 0.00 - =
MC 0.00005 24 200 4 74 128 4 0 3 10 223 4 106 *( 53.0 ) 105 *( 525 ) 0.00 + -
Solvent” 0 48 200 1 6 0 0 0 0 O 1 0 1 (05) 0(C 00) 013
TBX 0.008 48 200 0 0 0 0 0 0 O 0 0 0 C00) 0 (C 00) 000 - =
TBX 0.017 48 200 6 0 0 2 0 1 O 3 0 2 ( 10) 2 ( 1.0) 013 - =
TBX 0.033 48 200 60 3 1.0 1 1 O 6 0 3 (15) 3 (C15) 025 - =
MC 0.00005 48 200 7 49 152 5 & 10 30 261 16 113 *( 56.5 ) 112*( 56.0 ) 0.50 + -

Abbreviations : gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, csb : chromosome break,
cse : chromosome exchange (dicentric and ring etc.), f : acentric fragment (chromatid type), 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. 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) Judgement was done on the basis of the criteria of Ishidate et al. (1987).

* : Significantly different from solvent control at p<<0.05. ** : Purity was 98.5%.



Table 5 Chromosome analysis of Chinese hamster cells (CHL) treated with 6- tert -buthyl-2,4-xylenol (TBX)** with and without S9 mix

Concent- S9 Time of No. of No. of structural aberrations 3 No. of cells

Group ration mix exposure cells 2) Others with aberrations Polyploid4) Judgements)
(mg/ml) (hr) analysed gap ctb cte csb cse f mul total TAG (%) TA (%) (%) SA NA

Control 200 1 3 0 0 0 O O 4 1 3 (15) 2 (10) 013

Solvent " 0 — 6-(18) 200 0 O 0 2 O O O 2 0 1 ¢ 05) 1(C05) 000

TBX 0.008 — 6-(18) 200 1 0 0 2 0 0 10 13 0 3 (15) 2 (10) 038 - -

TBX 0.017 — 6-(18) 200 0 0 1 2 0 1 O 4 0 3 (15) 3 (15) 013 - -

TBX 0.033 — 6-(18) 1 0o 0 0 0 0 0 O 0 0 0 C00) 0C(C 00) 0.00® Tox Tox

CPA 0.005 — 6-(18 200 O 0 1 O O 1 O 2 0 2 (¢ 10) 2(¢10) 075 — -—

Solvent® 0 + 6-(18) 200 2 3 0 0 0 0 O 5 1 4 ( 20) 2 ( 1.0) 063

TBX 0.014 + 6-(18 200 0 1 0 1 O 1 O 3 0 3 (15) 3 (C15) 013 - =

TBX 0.028 + 6-(18) 200 1 1.1 1 0 1 O 5 1 3 (C15) 2 1.0) 038 - =

TBX 0.056 + 6-(18) 10 0 6 130 1 1 O 21 0 8*(80.0 ) 8*(80.0) 0007 Tox Tox

CPA 0.005 + 6-(18) 200 15 126320 12 3 2 100 578 3 157*( 785 ) 157*( 785 ) 025 + -

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

cse : chromosome exchange (dicentric and ring etc.), f : acentric fragment (chromatid type), 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. 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) Judgement was done on the basis of the criteria of Ishidate et al. (1987).

6) One cell was analysed. 7) Eleven cells were analysed. * : Significantly different from solvent control at p<0.05. ** : Purity was 98.5%.
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Fig. 1  Growth inhibition of CHL cells treated with 6-tert-butyl-2,4-xylenol
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Fig. 2 Induction of chromosome aberrations in CHL cells continuously
treated with 6-tert-butyl-2,4-xylenol without S9 mix
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Fig. 3  Induction of chromosome aberrations in CHL celis treated with
6-tert-butyl-2,4-xylenol with and without S9 mix
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