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2-7X/-5-7 004 AFNNVE Y ANK VBROREKEREREE. F o
4 ==X - ALAY —ERAR CI) EAVTRMUA, BRI, HTFOXS
CEWENE,

1) SRR

BRI 351 350X A IIHMEE LAY 2.0 ne/nf TH ok, REERAZT
2 OThORERER (0.08~2.50 mg/ml) IZHVT . 50%% £ BTN
WERREEI NS 2,

T REARERRICS T, EEETE 2.0 ne/nt. REEHLETE
2.2 ng/ml (10 mf) OMEMELBHBEE L. Z0%OMEETBE. 4 OBE
REBEELUTHO,

2) BEkRER%R
BRI LD CHLANA 4B S L U4SHRIRE L R, BRERCsL
- TREKOBEREOERFASRED o, £ REEELRCEVTE.
SOnix BFETORBERICEVT. REARROEREAIED SN,

L LARS. SRERTCIVTRD pf METL. REHAEEZERCE o
DET L 3HELEL HND,

DI

2-FI7-5-20n-4-AFNRVEYRALEVBIT. SEERLZFBRERT
T BBRENO CHLERCRBEAREELFRLAN ol OBTRIZREDE
Aoh3I e, BRHFEHATEREZITILERD S L8NS,
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OEDBEFLEMRESH AR R I BHREFEO—FE LT, HRIHAR
iﬁﬁbkﬂi#ﬂﬁﬁ%i@ 12TH53 2-71/-5-700-4- A FUXRVE YRV
& VEBROBRERC R TR ENEELRET 3D, Fri=—X A
AR S —ERME CH) A#H0CHRBENREERRESRREERLE.

OB, [HBRLZORCRIBBROFEICONT] (BEF624F 3 A31H,
RIEEE 2378, FRE 3062, 62EBE 303%) HLVOECDH 4 F54 ¥ : 473
CHEELL . {LEUIR GLP (RIRISOAE 3 A31H, HFEEENE, FRE 229%, 59
ERBESS, RETHEMEAELLA18E, BAWS 2335, HAHENE, HBEE
823%) KESWTERLLDOTH B,
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1. LK

Y$—F - Yy —2.vs (JRB) AOAFE (19885 2 A« AFH : BR4E)
LicFvd ==X - NARF —ERO CHLERIE. BARGRIVRINCRE:
A,

Z O CHLERaEk L. RBERERROBRHEBEICT ChATVALRDEHINT
W3, '

2. HRRORH

B2, EIRRIA (FCS: J.R.Scientific. @y F&F C010407) %10%

AMURA =7 v VEMEREER O, NENEEEIE. 4 —27v MENEH =

241 OBF (BREE®) 0.4¢% 1 LOBTAIARL, RITTISAM. &
ERRBELEOB. L-/ V5 3 Y (RERS. BARER 300 ng £10%
NaliCOs 7 12.5 mf £ATHELL, 2BED VNSRRI, LEORH
9.48% 500 nd OFEKIRL. BIT MEMERHR & FIRRCTRBIL 7,

3. mEREH
2 X104E® CHLMKI%. B®ESmEANRY +— L (&6 . Corning) i
B, 3TCO (04 VEa~—2— (5% C0.) WTHRLE,

4. HERYIE
2T 3/-5-70n-d-XFLRvE ANk VB (CAS N 88-53-9 BAS :
ACMBS. u v M &S .
) XEBOMET. NSO (VXA FURLEKF Y F) I 125 mg/md £ T
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AT KISIETZV, FFR CHaCINOS. BFE 221.5 OWE T, $iEEIT
99.5%TH 5 (KEAA v+ EETZHREE) . AERTRRBIR KRR
THEIEMG, BEELT 0.5% CHC Na (ARF YA FELR—RF |
Yo L) BEEAOE, BRORERCEHL TRBERIZONEI LR BB
WERSITLEREZTCER L LiERbcoRERRRTIZ. 5.00~22.0 mg/mf
OMEHF T SBHIIIRETH - /& (Appendixes 1-1, 1-2) ,

5. BRUIEORE

BRYROMBIEL. WHOOLTT -k, FhE 0.5% O Na B (5754
FR7M. vy FES : 968053 B LTEE (20, 22 T 25 ng/nl)
EWEL. SOTERAE 0.5% CIC Na ISR CHERER L THE O MEORBY)
RARREERL 7, BRURELRL. 2 TORR SO TEEED10% /)
RAEIITMAR, RBERERRRICE D TR, EEES LCREERILEC
R 2 EREER & BRI DU T, RRMR IR 0 BT+ BETET S
FREFRZR ST -k, 2 OSE. FEROWEL. T~ T HRHERN
(PHAENEMEOBYILE) OBTH -7 (Aopendix 2 ,

6. FIFTHETERIHERRR X 2 WIFRE DRE
LBERRERRICAVIBERYROLERELRET 309, HRYE OMIE
I RS TR TR,

6.1 BEBR&XE

EEETIR. WlZ I EEERL L0 bRBEREERT. v r— LITEERE 4.5
mf CEBREOHBYERER 0.5 nf ZMA. SBFHNEL -, KBEEMAE
HEOTR, ML HEERLOBEREERT. v+ — L MENEER
1.4 mf. SOmix GERELITIZRT) 0.5 m & 2 fBRED MENEE®E 0.8 md %
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mis BiZ 0.3 nf OHRBYIRRERLMA T 6 BREMEL 2, BIB%. FHEI
BREICHRL, BCISRESRL . RERED. RBYED 0.5% CNC Na
BFRTOBRHLEBEL . ERE. REEEAEL S CERETTCORRBEN
0.08~2.50 mg/m¢ DR THEBEEIT - 720

Y- U BEIZOVT 2RAEVE,

SOmix DR

S9*
20 mM HEPES (pH 7.2)
50 mM MgCl.
330 mM KC1
50 mM G-6-P
40 m¥ NADP
=EK

bt et e N O

Total 10 mf

% S9 : Sprague-Dawley 5w FIZ7x/ NNESZ—E 5, B-RVYYS TS
Ky RARELTHELLF v 2—<=vBED S§ (v FES:RIA-254, 1991
FE5HEES XU RAL-260, 19915 9 Al ERAL. HARET-80TO
BEEERICRELL, BLEROOAIAICEREL .,

6.2 EEXRESE
BEERTR. BEXELARTL-Ob. Y vEBBEE (Ca-', Mg AE&T) Tk,
Wﬁ9+-vaﬁﬁbﬁ”%fw%¢ﬁ$wvuVﬁﬁ%MiT@ﬁbko@

]
Tk 0.1% 7 URZUNLF Ly P TERBEL 12,

6.3 HWRINFOEELZORE

BRWED CHLARIC XS 2 HMAIHIfER 2. BERREREET £y v
) ZROTESBOEMEZHAIL. HRRAEE ORI T 28
Mottt b - THEL L,

ZDER. EEERICB T 250 EEMHEIRE IR 2.0 mg/mk BETD 572,

_5_



R#EEbECS TR, REL -BEGH (0.08~2.50 ng/m) HWTH%
CABHBENEIEEI NS (Tables 1. 2 BLT Fig. 1) &

1. ERBOBE
ARHATSRROBEL ). RECESRRTHD 2RRVROBBER L.
EEETIE 2.0 mg/ml. REFEHLETE 10 125723 2.2 mg/m EL. %2
nENEREROOMELHRE. 4 ORELIEREE LE,

7.1 EEE

KR, MRHTETIERS S FRe L, 3 BRONERER I BRE
£ FREOUBERY. SRIKOY »—LEALE,

i3 ME (mg/ml) JAFERFTE (hours)
1) HNEXE — —
2) R 0 24
3 ) ACMBS 0.5 24
4 ) ACMBS 1.0 24
5) ACMBS 2.0 24
6) FBHRHEXTR (MC)** 0.00005 24
T) A R™ 0 48
8) ACMBS 0.5 48
9) ACMBS 1.0 48
10) ACMBS 2.0 48
11) BBtEx{HEg (nC) ** 0.00005 48

* ?fiﬁt:t 0.5% CMC Na @ EZR V. BREIZ10% (v/v) EFRML

%% MC:Mitomycin C (BATRETEZM. u. FED 664-AIK) M
BEEk (AAEEETE. oo FES (1079 KARLTHEEL
oo COREMECREEREERRT IO IAMONT 3,



7.2 Ri#EELE
RSB, MEHEANERBR SRR Lz, SBRL LT SOnix £
ROBEEASY. TROUBERT. SR 2RO Y »—LVERVE,

B BB (mg/mf) SOmix OFE IR (hours)

1) EERR — — —

2) BRI 0 - 6-(18)
3) ACMBS 0.55 - 6-(18)
4) ACMBS 1.1 - 6-(18)
5) ACMBS 2.2 - 6-(18)
6) EfExtHg (CPA) ™™ 0.005 - 6-(18)
1) B 0 + 6-(18)
8) ACMBS 0.95 + 6-(18)
9) ACMBS 1.1 + 6-(18)
10) ACMBS 2.2 + 6-(18)
11 BfExiEg (CPa) ™ 0.005 + 6-(18)

% i;’éﬁli 0.5% CMC Na /B EH . BEER®REIZ10% (v/v) =&ML
% X CBB : Cyclophosphamide (Sigma, & v + &S 67F- 0155) WLiEHH
Bk MABHETE. vy FES KIDT9) iEBRLTHAL .,
CONERETCREBAREAZRTICLMHONTH S,

8. RBEkRAEE
1) BEERTO 2BMERC. a2 FERRBEDH 0.1 m/ml 285K
5iEERTIA. BRATREROMNE Y VREER (Cav", Ng %4
ERV) THO. 0.255% Y 7Y VIBRERWTRERL. 10 nf ORILEIC
07/,
2) 1,000~1,200 rpm T54EIREIEL. LEER TR0 BITERL MR 3
md® 0.075M KCl iF£IMA 5 C &2 X D305 EEELE T - 7.
3) EENER. BEBEOLBIcAN) 7R @B : x5/ —n=1:3 v/v)



HEmEMA. FTHPOBMIE~y 74 V7 LTENIETEEL. 20
% 1,000~1,200 rem T 5 SRIER L,

4) B FEARS . BUFRAANL) 7TREMATABELY <y 74 v
X DEEREE 1,000~1,200 rom T 5 SEEE LR, - OEEEKER
DEL 7,

5) BikLTELSEOBBERYIC. 0.2~0.5 nf OA L) TREMA+S
BB IR,

6) MIEEEROLEE. HOMLDRELTEVRRSA FI 53R LIHT
L. ZOEEREL 2,

1) 254 FEAREY v—LIcDE 6 BFEBLE,

8) R34 K/ 3207 ux MEMIHET. RRFBIES. BESHLT
254 FEBEEALL,

9) BRLEZZF A Fid. ¥AFER (Merck) 4.5 ml % W15 V vEHSER
(pH 6.8) 150 mf WAL 2 RBERTH § FHRER. FEATBRITTL
THEEZL I,

10) RBLERS A FERI. BESHEIKAS A Fr—RZANh. F—ARKR
KBRRBHEDS. EAEROBA2ERLCRELR,

9. BB
FRLRZT 4 FEED) B, 120 e—LbBonkBER3EAL. &
HOBRENENENT 54 ¥ FORBOMT LI, $HhhB5. REEISHHL
TORBDELKER S A ETHBAEL. RELET MBI >V TR A5 4
F 02 OMEXERED 27—V OB CRBRECERL Y,
REEROML. DARBREREZS. WABWRR (19 SHERLBH
HEICETOTITO. REERS IV IIRESEEOF » » 7. Ul TS E
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OBEREOHE LEHMEME (polyploid) OHEI SO THELR, /-4
ERFCOVTIE ] #2200/, FEEERC SV TE 1 #3000 05 Hh M4
ol

10, Bk HE

BRENE, SRS & ORI ES & BAYRLERI 51 T OAFRER.
L AR, HEETOEE SR REMERORIZ OV TEHL, BB
BAERREECEALL,

RBEERAET MO BEMEEII OV T, 74 v ¥ v —0 “Bxact proba-
bility test” Hic & b iAEEN R & AR LER S & OIARN BE L B
HBBEOTEEREET - %,

WRYR OREEEERRIIC OV TOBRIER. Bl S OEERMC L.
REKEEEET SMMOMEN 5 WRBERIE. 5% E~10%RBEHEE.
10951 L ARBME & Ure,



FEIR == &ET

EREC L SREEFFOBRE Table3 ORLA,

ACMBS % 1mA T24WFMH%s L U 4BREMRIE L B - MREFICHVOTE. I h
YRBEEOBERYONBRERCERIEMEIBY ohiiho . HRERD
4R T I BIE LoD 9% (gap 2&T. p=5.62x10"%) | {BRFHELE
TiE 11.5% (gap 24T, p=1.86%10"%) REGEHOMERENTERINGHE
EHES N, SEBERCOVLTI. DTROBCSVLTHERLEMEISS
nighor,

RETERLE G £ 52 BRMTORBREL Tabled KRLA,

ACMBS £MA T Smix FEEETCORELEL - SRERCHVLT. REK
OHMEREOFELSMmM (p=0.0337) A/ ohicht. TOEER 3.5% & E<
BHETHo, —H. SOmix EETORHMERTIL. BEMBOFKCHER
ENBRINBELL L, FEEERCOVTE. WTROBESVTHHEE
RHMEA o hiSho o,

HBRYRLE T H O T, pil OETHEBEINLOT, RE. BFRED ol %
AELLEZ A, BRMBE T o 7.11~8.07 OHBETH - oAt EEEOD
RREHTIE. MEERR o 6.37~6.59 TH-R, Th. RBBEHMALEO
Sonix FETOGMERTIL, WEEBET ol 5.46~5.81 2 TEF LA,

HES . o OBLORLEREAREEBRT 55 LEHELTL S,
2T COFRBROBERATIBUTH oo pl BNELIETLLLD. &
EREFBRINMATERDEI OIS, AEROBEN O, BREIWLLRE
EREFREZOLDOREBETHERCE IS boh. Zheidbkick 3
ol DETIERY 3 - ROZESCLZ00EHETKY, RBEREER
DEXZREBD 2Dt BHHETERETOIBEND 3 LEbN 3,



BB ELTHOERETO IC BER. 5XU S9nix ﬁET*@@»cm
MEBHTEIRESERTE (cte) PRESRWHET (cth) TEOREREL HOHM
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nE. ARBROERICH LY. RROBERCELELRITEO O3 TH
LBRD - R BREURRHESE)» > 0RR I 1,
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Table 1 Inhibition of cell growth treated with 2-amino-5-chloro-4-methylbenzenesulfonic
acid (ACMBS) for 48 hours by direct method in CHL cells

TR

Concentration- Cell growth (% of control) .
of ACMBS
(mg/ml) Average
0.00 100, 100 100.0
0.08 96, 90 93.0
0.16 %, 92 94.0
0.31 92, 85 88.5
0.63 35, 85 85.0
1.25 88, 85 - 86.5
2.50 28, 26 4 27.0

Cell growth was counted by Monocellater ™ (OLYMPUS)



Table 2 Inhibition of cell growth treated with 2-amino-5-chloro-4-methylbenzenesulfonic
acid (ACMBS) for 6 hours by metabolic activation method in CHL cells

Concentration | Cell growth (% of control) '
of ACMBS
(mg/ml) Average
0.00 100, 100 100.0
0.08 100, 102 101.0
0.16 4 100, 103 101.5
0.31 98, 102 100.0
0.63 100, 100 100.0
1.25 9, 99 98.5

2.50 | 9%, 98 970

Cell growth was counted by Monocellater ™ (OLYMPUS)



Table 3 Results of chromosome analysis of Chinese hamster cells (CHL) treated with 2-amino- 5-chloro-4-methylbenzenesulfonic acid
(ACMBS) by direct method

Concent- Time of No. of No. of structural aberrations 3) No. of cells 4 5
Group ration exposure cells 2) Others with aberrations Polyploid Mggm)
(mg/ml) (hr) analysed gap ctb cte csb cse f mul total TAG (%) TA (%) (%) SA NA
Controll) 200 2 '3 0 0 0 0 O 5 1 5(25) 3( 15) 050
Solvent ™ 0 24 200 2 1 0 0 0 0 O 3 0 3 (15) 1 05) 0.00
ACMBS 0.5 24 200 1 2 01 0 0 O 4 0 4 ( 20) 3 ( 1.5) 0.38 - -
ACMBS 1.0 24 200 0 2 0 1 1 0 O 4 0 4 ( 20) 4 ( 2.0) 0.00 - =
ACMBS 2.0 24 200 5 8 8 1 0 1 0 23 0 18*%C 9.0) 15* 7.5) 0.25 +/— —
MC 0.00005 24 200 6 18 44 0 0 6 O 74 0 54*%( 27.0) 51*(25.5) 0.25 + -
Solvent” 0 48 200 3 1.1 2 0 O O 7 0 7 (C 35) 4 ( 2.0) 0.38
ACMBS 0.5 48 200 2 2 0 0 0 O0 o 4 0 3( 15) 2( 1.0) 025 - -
ACMBS 1.0 48 200 3 1.0 0 3 0 O 7 0 7 35) 4 ( 20) 025 - =
ACMBS 2.0 48 200 2 104 0 0 1 O 27 0 23*( 11.5) 21*%(10.5) 0.00 + -
MC 0.00005 48 200 5 42 76 5 5 8 0 141 2 91*( 45.5) 87#%(43.5) 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.), f: fragment (deletion), 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 : mytomycin C. 1) 0.5 % carboxymethy! cellulose sodium 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 analyzed 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 '



Table 4 Results of chromosome analysis of Chinese hamster cells (CHL) treated with 2-amino-5-chloro-4-methylbenzenesulfonic acid
(ACMBS) by metabolic activation method

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

Group ration mix exposure cells 2 Othersa) with aberrations Polyploid4) Judgements)
(mg/ml) (hr) analysed gap ctb cte csb cse f mul ~total TAG (%) TA (%) (%) SA NA
Controll) 200 1 0 0 0 0 O O 1 0 1 (05) 0(C00) 025
Solvent” 0 — 6-(18) 200 1 0 0 0 0 0 O 1 0 1 (05) 0¢(O0.0) 0.00
ACMBS 0.55 — 6-(18) 200 1 1.2 1 0 0 O 5 0 5(25) 4 (20) 038 - -
ACMBS 1.1 — 6-(18) 200 3 21 0 0 O O 6 0 6 (30) 3 (15) 013 - -
ACMBS 2.2 — 6-(Q8) 200 1 4 4 1 0 2 0 12 0 7*C 3.5) 6* 3.0) 0.63 - =
CPA 0.005 — 6-(18) 200 2 0 0 2 0 0 O 4 0 3(15) 1(05) 025 - -
Solvent” 0 + 6-(18) 200 2 0 0 01 0 O 3 0 3 (15) 1 (05 013
ACMBS 0.55 + 6-(18) 200 0O 0 0 0 0 O O 0 0 0 (00) O0¢(O0.0) 0.00 - =
ACMBS 1.1 + 6-(18) 200 4 0 0 0 0 O O 4 0 4 (20) 0(0.0) 0.00 - -
ACMBS 2.2 + 6-(18) 200 12 94 148 0 0 4 230 488 0 104 *¥(52.0) 100*(50.0) 0.50 + -
CPA 0.005 + 6-(18) 200 18 108265 9 3 10 160 573 0 168 ¥(84.0) 166*(83.0) 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.), f: fragment (deletion), 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) 0.5 % carboxymethyl cellulose sodium 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 analyzed 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
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Fig. 1 Inhibition of cell growth treated with 2-amino-
5-chloro-4-methylbenzenesulfonic acid in CHL cells
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