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4-= b O-0-7=¥ V¥ (NA) &, CHLUIUMIE (Fx¥ A =—X - NARAZ —_ Jifi) [TB
BARRE EHIL 72

NA @ CHL/IU MUIZAZ 333 B 50% AU BN EE (3 . SAEALER  (Hrikss it o C240 R ALER)
T 01l mgml THorzo 72, EHFILIED SO mix FEET (S9 UG H T 68 RIALIRHE
18R oM EEE ) Tid 0.08 mg/ml TH o 72 4%, IEFET (SIKBH#ARD Y IC
MEM 5 % ) Tid, RELLEETH S 1.7 mgml (10mM) IZBWVTH 50% 2L
B HFEIHI B0 b N7 B o 72, |

DT LD G RIUERER T, WAL (4R B & UF 48R AL EE) & FERERAL
D S9 mix FETIKBW T, S0BMWIMIMENRE LD 2 RETH S 0.20 mg/ml
& 0.16 mg/ml % ZNFNIHEEMIRE L L, A2 TRELRE Lz, —F. HERHWLE
? SYmix FEFAE TICBW Tk, 1.7mgml (10 mM) % HEMILREE L, A2 TRE
RERE Lo et AR TS W BE 70 R S A 1 . AR ALEE T 0.20 mg/ml . A RAL IR0
SOmix FAETFTHE L UIFETIC BV TR, ZhF10.080mgml B £ 1.7 mg/ml (10mM)
DWETHo 2l &b, INLORELED JREMLBIEIHR L L,

FDRER, NA WK & B3t RofisRE ik, ML SO mix FHETICBITS
0.080 mg/ml DILFEIZ BV THEICHIML 72 (p<0.05) o —FH. NA RV TROMIEH
KBWTh, FEMEMRESEREL 20 o7,




1L FDE O BEHEEFMT 2 20 0EIRFEN— 2 & LT, WABWEEENR A
VB RAKRERIRS S B, LEWEICE o TR ENARBERE I, KJIL THE
BE (Frv 7, U, KR) CHEMEE (BEMEMR, BEEMR) #5 0., siER
DNAGE., ZEZEMBEOSERBMOREL L2 XML Twb, RHAERTHW /2 CHL/IU A
R, BEAESD % —HREIAEEYE T L TREERFEORBBEST V720,
P RRERBRICLCAVL R,

OECD BEfFAbF W E et s R BURAEF O —BRE L T, NA Ol lEE FH
BRI T A 72%, CHL/IU Mg % v 2 kR EHRER L I L 720 7 BAREKERL.

R LFEWE R A R0 FiEicowT) (B 624E 31 318, WIRFER 2375, ¥R
5 306% . 623855 3035) BL U [OECDHURRA A FF 4 >~ 1 473] el L., [1k
FWE GLP EHE | (WEAN SOF 31 31H. BRIRIELE 395, ZFEH 2295, 59&ERE 85%,
SKETHRAI 634F 117 188 LRI 23375, #4456 385, 632:/3% 8235) WWHE T THE
L7z,



¥ & J7ER]

1 g

CHL/IU #ifig (JCRB Mg x> 2 X h AF) &, 4I5)J8ME (CanseraIntemational, O v
MEF [ 2605420) % 10% Bt A — 27 MEMEH (BAEE) 2, CO A ¥ Far—
5 — (5% COu, 37C) W THEHE L, 72, MBEA 10K cHERICH 72 (K
DRI, 19884E 2 ICAFE LA T 4R, BEE 1210)

2 WERWE B L CHMTRYY

PERYME TdH D NA (CAS No. 97-52-9) DI bR MEIRE X Appendix 1 ISR L 720 NA
X POREIN %, BIRTELRE L, FHODEIAFVANVFFVF

(DMSO., FyEHZETHE, vy MES | ESI4625) KB LTHIRL 72

st E L L CHwAY 20k X773 F (CPA, Sigma Chemical, T v F& 5 ;
73H0846) BL U~ A bvA v C (MC, HBEREL3. uy b &5  051AEG) i
SRR (KEIETH, oy MES I KSHTD) CEM L. FARRARL TRV,

3 S9 RUGH

S9 (¥ va—=v, v MFF | RAA-333, 19954F 9 &%) 1L, 7485 HE Sprague-
Dawley 27 v M7 2/ NNV ESY =)k 5,6V T TR %5 U CHELS AL
oEMAL, HHABEIT-80CIKBEELL, FVa—X 6-Y VB (G-6-P, Sigma
Chemical) \ B-= I F V7 I F7F=vy VX2 LA+ F) B (EMLE, B-NADP', FY
Iy VEE) BIUKC2ETKIZEBE,L, BERE LT-80CIREL., #HHKEZ
NIZ S9. MgCl, 3 X U HEPES (pH7.2) #MMA. S9 mix & L7zo S9 mix F1E FTH

BT 5546, S9mix, 25 EE MEM¥E# (MEAE T S9mix L F&) BIU
MEM ##ty (MFAE) 2 RML T SIS E L7 (5% S9. 0.83 mM G-6-P, 0.67 mM
B-NADP*, 0.83 mM MgCl,, 5.5 mM KCl, 0.67 mM HEPES) o —}. S9 mix FEF/E T TH
RERALEL S 5 5580, SO FUBH A D iC MEM BEEh 2 L 7=,
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Beta AR UE BRI 2 R E 0 MR G 2 BT A 720, HRYE OM FL B &
T HBEFRo CHYIUMIEE 025% F ) 73 v & v CHEEL 2%, 4X10° fE/ml ®
MBI L L, 205ml QX10MH) #7952 F v 2 74 v a (EF6cem. Coming)
WCHETE L C 3HFIEEE L 72

TERLIE T, PRSI S ml &SRR 2%, WM EREN R 25 FommL
24BFFHEALIR L 72,

S9 mix FFAE T (2 B 2 5T FERTLIN TIE, SO B 3 ml & REH A L7278, R EN
B % 150§ 2R L 6RFFALIR L 72, ) VERRIH IR (Ca¥ BL UM 2#5¢)
THESR, FOREHICARH L, S 512 ISRMIREFEL 720 — 5. S9 mix FEFFAE T 0 ALFEEE
BT, S9 RIS Ofih DI MEM 85 % v 72 DISf o #0E1E. S9 mix FA7E T D 0LHE
B L FIREC AT o 720 %

ﬁ%ﬁiﬁ@#ﬁ%ﬂt%mmM$~wﬂmym(mmM)@%Eﬁ%f%@btoﬁ
ERTH, 10%FV=) VIEETEZEL, 01%2 VAININAF Ly METHEL /2,
HERFMMBEES (Monocellater TM, 7 1) Y S ANEET ) 2 v, BEXTRE & g
L7z B IRBE DX IR 2 EH L 720 HEED - ) 280 F 1 v v a2 w2,

5 Buf ik SE sl
AP B PE N B BR O FE R, EE B L CEEFMAIIIC S W T, MIBEEICIKFEL T
CHL/IU Mg o BaFl A I L 72 % 72, SO%IEFAMGIEIE & . SERLIE T 0.1 mg/ml, 48

FFFALIEE D SO mix FAAE FIC BV T 0.08 mgml TH o 720 —F . HWHEHMHED SO mix FE

FETIBV T, RELIEED 1.7 mgml (10mM) 128 T b 50% OHIEENHILR X
o7z (Fig. 1) o

DT EHRBEARERBICB T EHLIES L U7 S9 mix 716 T2 BT 2 {EHE ML
HT, NN S0%HEIEMGRED 2FRE L KERAIMBE S L, R 2TRE XERE
L7 (GEFRALIL : 0.013, 0.025, 0.050, 0.10. 0.20 mg/ml, S9 mix FE7E T o 45H% R SLFE
0.010, 0.020, 0.040. 0.080, 0.16 mg/ml) o % B, ¥ LIE D 4SFFRIMLIPFE D E 1L,
2ARFRALIREE L6 CIRIEWCRRE L 720 — 7, SEIEMLEL D SO mix FEMFEAE T 1B v T,

.

1.7mg/ml (10 mM) % REALEIEEE L, A2 Tl Er e L7 (021, 043, 0.85.
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1.7 mg/ml) o

RERRFARIBV TR IRESH 2D 4071 v v a fiv, 2095 60 2T
PARAR ZESL. Blo 2MUC 2 v TR BB BRI I % BE BT & 0 Ml 3gss R 2 Jl % L 72,
FHERIRER ., MBI EER & 12 IZFERRICAT o 720 EHTALEE Tl22455 R & 480F F D H BR
VB AL VA R B C B T IR B & MR ALEEXT BREE (iR M L ASHR) ARk, H
PP ALIRTIE, BRYE % SO mix FHET & FEFET C 6FFRIALIE L7 2 B, MEHO,
BETRRE, BUTEES L CIELIXT R %R 72

AT EREE I DWW TIE, MC % F M 5 ml IS RASREAT0.05 ug/ml & %3 & ) M
L. 72 CPA % S9 RS 8 & UF MEM 554 3 ml IZIRARREDTS pg/ml& % 5 & 5 1Z3m
L7z

BEERT O 20EMANc, I8 3 FERZRREDI 0.1 ugml & 7% 5 & )ITHRML /2. B
KT, BHERE, 0.02% EDTA &F Y YEBREEERE (Y BLUMS 25
Fhw) ICXOMBEEEAL, 10ml OELECEDEL LA (1000 ~ 1200 rpm, 557) o
EEEE %, L ZAEIC 0.075 MKCL KRB 3 ml 2 &, 3050 FMRIRALEE % 4T o
fzo MESRALERSR, B (X4 /7 — NV IKEER =3 1v/v) 2#6eml IR TEL L 724k,

LB EBRE, BUFMELEEHREMA TEILL /2o BEBORR ©HEAT o 2%, LE
DEEETCHEEZBE L, ZOLEEATIAFFITA (B LD 70X MBIICHER
HHET, I—- FESBLUAITA FEFEEA) LIHT L, TOEERL L 1774 ¥
Sabrh) MDA G A FAEREVE L7z, |

3% F LAY (pH6.8 ? 1/15 M V) v BRI CARPR) TR I 4 FIER% Ytk
KTCFTFTVTRIE Lz APETIFTE & CHEREROBF2HRLIZAT 4 Fi— I,
A7 A4 FiEXRE 2 — FEFIICANLTRF L7

P RO IZEIL - T, MBdgfsRiflle ofE R & SR L 0, 20% Bl Lo AExT 5
KT, P22F4 v a2l 05%BULOTEERERLARS BVIRE 2, BIENR
DREBET L, SISO 3EEREIE L

6 Het ikt
Mg iR O WERR (Table 1, 2) & RBHUT LY EHLIETIE 0.20 mg/ml, HHF
BIALEE > SO mix FEFE T 8 & UIRIEAETIC B W T, N1 0.080 mg/ml B & U 1.7 mg/ml
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(10mM) 25, BEESWOTRLERRECTHo 22 ehb, CNLOBELXEL 3R

BB RE L, 48R MEMMENIC BT, 0.10 mg/ml 3 X UF 0.20 mg/ml DILILEE
TIIARAT BB R A 20 %KW TH o 72 2%, W 05BN Lo FRERERLZT L &,
0.050 mg/ml A FOERETREURASO Nz o222 5, 0.050, 0.10 B £ UF0.20 mg/ml
DIRFEEBFERE LTz,

e kAT, BABBEREFE, MAHWRKR MMS) R i L a5 E ki
TV Tolze LIEDD, PORBAEITHEL TR WGREPGEBIE L, EHT
i, BISEMIRE. REGUS L URESFREOHEEREOER LY, FEEMROKE
FESRAARICEEA Lie 72, RELFT MM, A74 FLoZzoNELBEHED R T —
VONBTERL., SHEAMRICEE L. T4 v Va2 P LBONIZAT A FIEER 4%,
AINDRBZ B ENFNNIGEM DT 5 e WIRRE T L 7. #ERFIE 15 2000, 1
BHEANKLE 15 SOOM 42 b A & 5047 L 726

B OB E T — 5 (Appendix 2) & MEERY HAMEBER T, 74 v ¥ % — O EIERHEREY
W& D, familywise DA EKAEE 5% & LTCHEERELEHBL 2o EEERETHEEE
B HE, AEKENOEELI 25 Y - 7T— 35 vV omEREY (p<0.05)
ENHE L MIRE TLDCAEEFBOONGAEENRL L, BEEHEECTORE
BEIBOONGHETREEE LT,

K *1]

NA 2 ERRI S & ALK SO mix EFETICBWT, RBEEAOHERELHR
LZzdroiz (Tablel, 2) o L2 LEERFRIALIED SO mix FFETFIC BT, 0.080 mg/ml JLEE
BB TorRahofEREFEECHEML (p<0.05) . EEERETLHZE)
bz (p<0.05, Table2) o F7=, FHMUMBOKE, WFhOMBEHEEHWT
DEEICHEMLL o7 (Table 1, 2) o

=77, BEAEYWE L LTHY /A MCIE, EHELIIE BV TRAKOBERELHFRL
72 (Table 1) o CPA W&, WML D SImix GAET CREEOHERELZRL -
(Table2) o CHOHDEMMBWEOIRERL Y . REBRROBL TR & N1z,
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[4RCEiH]

FEROEBCH 720, HROBHMECELE LRI TR0 TFH LB ko 2H
REL X UBBRETIE» S OB D 5 72,

[Z% 3]

1) BARBEREFS - MABWRBRIRSR: [MZWREIC L 5akRET FIA],
HAES, WL (1988)

2) FH DR [HM - )7 — 5 OMEHRNT . FHFEIC LB T SO F] , ATy
74 A M, BE(1987)

3) A B, RAGUEFRM: [HVERERRE 14, BT — & OMEHEN ] |, MASME,

I (1992)
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Fig.1 Growth inhibition of CHL/IU cells treated with
4-nitro-o-anisidine




Table 1 Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with 4- nitro- o - anisidine (NA)* without S9 mix

Concen- Time of No. of No. of structural aberrations 3) No. of cells ) 5) 6)
Group tration  exposure cells ) Others with aberrations Polyploid1 Trend test” Concurrent

(mg/ml) (h) analysed gap ctb cte csb cse mul” total TAG (%) TA (%) (%) SA NA cytotoxicity (%)
Controll) 200 1 1. 0 0 0 O 2 0 2 (10) 1 (C 05) 0.00 EE—
Solvent ~ 0 24 200 0 1 0 0 0 O 1 0 1 05) 1 (C 05) 0325 100.0
NA 0.050 24 200 0O 0 0 0 0 0 0 0 0(C 00) O ( 00) 025 _ 69.0
NA 0.10 24 200 0 0 0 0 0 O 0 0 0 (C 00) 0 (¢ 00) 0.00 NT NT 43.0
NA 0.20 24 200 0 0 0 0 0 O 0 0 0 (C00) O0(C 00) 013 30.0
MC 0.00005 24 200 8 48 87 3 0 0O 146 0 94 (470) 8 (445) 0.13 B
Solventl) 0 48 200 1 0 0 0 0 0 1 0 1 05) O (C 00) 013 100.0
NA 0.050 48 200 1 1.0 0 O O 2 0 2 ( 1.0) 1 (¢ 05) 030 84.5
NA 0.10 ** 48 200 0O 0 1 0 0 O 1 0 1 (05) 1 (¢ 05) 013 NT NT 19.0
NA 0.20 ** 48 200 2 0 6 0 O O 8 2 4 ( 20) 2 ( 1.0) 0.147 0.0
MC 0.00005 48 200 6 55 140 5 6 60 272 14 99 (495) 97 (485) 025 —

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, 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.
1)Dimethylsulfoxide was used as solvent. 2) More than nine 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 (p<0.05) when the incidence of TAG or polyploid in the treatment groups
was significantly different from historical solvent control(p<0.05) by Fisher's exact test. 6) cell confluency, representing cytotoxicity,
was measured with Monocellater™. 7) Six hundred and ninety one cells were analysed. * : Purity of test substance was 99.4 wt%.
5-Nitro-o -anisidine (0.13%) and 2- acetamido-4- nitroanisole (0.13 %) were contained as impurities. ** : Though the cell confluency
was less than 20%, there were enough cells to analyse chromosomes.



Table 2 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with 4- nitro- o - anisidine (NA)** with and without S9 mix

Concen- S9 Time of No.of No. of structural aberrations No. of cells A 5) 6)
Group tration mix exposure cells 2) Others with aberrations Polyploid™ Trend test”" Concurrent
(mg/ml) (h) analysed gap ctb cte csb cse mul * total TAG (%) TA (%) (%) SA NA cytotoxicity (%)
Controll) 200 1 0 0 0 O O 1 0 1(05) 0 00) 013 -
Solvent * 0 — 6-(18) 200 O O O O O O 0 0 0(C00) O0C(CO00) 050 100.0
NA 0.43 - 6-(18) 200 0 1 O O O O 1 0 1 (05) 1 05) 063 78.0
NA 0.85 - 6-(18) 200 2 O 1 O O O 3 0 3 (15) 1 (05) 025 NT NT 61.5
NA 1.7 - 6-(18) 200 1 3 6 0 0 O 10 0 4 (20) 3 ( 15) 050 94.5
CPA 0.005 - 6-(18) 200 1 2 0 0 O O 3 0 2 (10) 2 ( 1.0) 0.00 —
Solvent" 0 + 6-(18) 200 O O O 6 O O 6 0 1 (05) 1(05) 013 100.0
NA 0.020 + 6-(18) 200 0 3 1 O O O 4 0 1 (05) 1(05) 000 98.0
NA 0.040 + 6-(18) 200 0 4 3 0 0 O 7 1 1 (05) 1 (C05) 000 + NT 96.5
NA 0.080 + 6-(18) 200 9 7 10 O 0 O 26 0 24*%( 120 ) 16 ( 80 ) 0.25 56.0
NA 0.16*>* + 6-(18) — — 15.5
CPA 0.005 + 6-(18) 200 5 74 124 1 0 10 214 0 110 (550 ) 108 (540 ) 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, 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.

1) Dimethylsulfoxide was used as solvent. 2) More than nine 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<0.05 by Fisher's exact test using a Bonferroni's correction for multiple comparisons.  6) Cell
confluency, representing cytotoxicity, was measured with Monocellater™. ** : Purity of test substance was 99.4 wt%. 5- Nitro-o -
anisidine (0.13%) and 2- acetamido-4- nitroanisole (0.13 %) were contained as impurities. *** : Chromosome analysis was not performed
because of severe cytotoxicity.
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