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90.0~110%) DfETH o 72 (Appendix 3) o
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WAL, & 5T I8FEMIEEEE L 720 SO mix DFRSEIE T RLOMEL TAT o 72,

So* 3
20 mM HEPES (pH 7.2) 2
50 mM MgCl, 1
330 mM KCl 1
50 mM G-6-P 1
40 mM NADP 1
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A5 10 mt
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LTHRBLA-Fya—<v#D S9 (v FEF : RAA-297, 19934E8 F Si) #BEA L.
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ELFRETCEELY:, BE®. 0.1% 27 VAIVNSNLF Ly MBETHE L,

7.3 HIEHHIOBIE L TR
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WX AMBAIED L E S o THIRIEE L,
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HIEEE) %, 60% DMIEIHI L RTIEEZ RS O2EEOELVERLZLETAH, 1.6 mg/
mTdH o 72, %72, BNEHILE @ SOmix FEFFFE T IS BT 5 50% D HFEINHIRE 2] &
PR A BIEER, 20mg/mlTd o 720 —F. SOmix FFET T, 22mg/m¢ (10 mM)
DEE %S A, W LT X TOEE FHEH CT60% 2R 5 WEIH EZED O ko 72
(Table 1, 2. 3B LU Fig.l) o
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MR BROBR L D . RHEAREHRTHV 2 HRYEOERER ., EEE
Tt 1.6 mg/nl, RBENEMALETIE 22 mg/nd (10mM) & L, TREFNFRERD 120
BELPRE. 4OBELERE L L. BHESRYE L LTHW72MC 8L U CPA i,
ESTAA (KERETHGERR), oy v EF I K2L74) KEBLTHE LA, Zhe¥nfa
BREEFRTHIEFMON T L RELEA L7,

8.1 HIE
EEETIR, 3REOWBRDEAIMEERIC, XIRELZEO TR LIHEZRIT, &2
BMOF4 v varfHni, |

iz #E (mg/ nk) ALFERE [ (hours)
1) IEAERxTRR ~ -
2)  VAIEATER 0 24
3) ANS 0.4 24
4)  ANS 0.8 24
5)  ANS 1.6 24
6) BEMxTHE (MO) 0.00005 24
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# R (mg/ nb) RLERFE B (hours)

7)) BEAR 0 48
8) ANS 0.4 48
9) ANS 0.8 48
10) ANS 1.6 48
11)  FEMXTER (MC) 0.00005 48

8.2 MEEMALE
RBEHEHILE T, SERRBOSERMENE BRI, L LT S9mix 21X 2w
e, T LEYRY, EFH 2071 v varfnis,

2 TR (mg/nf)  SOmixDAE  ALIREER (hours)

1) EAIRLTHR — — —

2) AT 0 — 6-(18)
3) ANS 0.6 — 6-(18)
4) ANS 1.1 - 6-(18)
5) ANS 2.2 - 6-(18)
6) FEtEXtER (CPA) 0.005 — 6-(18)
7)) EIEATER 0 + 6-(18)
8) ANS 0.6 + 6-(18)
9) ANS 1.1 + 6-(18)
10) ANS 2.2 + 6-(18)
11)  FEMHEXTER (CPA) 0.005 + 6-(18)
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ETOTTO, FEARD L VIREEHMMEEOF Y v 7, Y, XL ECOBEREDA
M EAETMME (polyploid) DA MIZOWTHIE L7z, F2HEERE I DV T 15 200
8, BEEARICO VTt 13 S00EDOSHPEMBEE S5 L & L
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IS, BB X UM R L R BRI IO WTOSERE, BEL .

Mifd, MEERFOMBE L. BHUHMROKIC O W THEEI L, FHOE% REHEKICE

AL7z

REERELETHMEOHBBEEICOWT, 7 1 v ¥ v~ Exact probability test 2
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REkhRELAT 2MRBOHBEREICOWT, 74 v ¥ % —® Exact probability test %2
£ 0. VLA EREE & BB L IIEE  B X OVAS BREE LR BB 0B BERE 21T o
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CEEECL A REBESH ORER % Tabled B L U Fig. 2 1R L7z,

ANS# BN X T 24K 5 L V48 BEMMIE L -5 i2EH (1.6 mg/nl) Tl MifazM4
LD TR HMBEESITTELP o8, ZOMOREETIE, FEEAOBERESL &
UREHHMEOFREIED SNl h o 72,

RBHEMILEIC & 2 BBEITOMERE Table S B LU Fig. 3 1/RL 7,

ANS#HIZ T S9mix AT B & UIEFFHL T 6FRIAEL /- HBEH Q22 mg/nl) T,
MBEEECL )+ RMBEEE O TE LD o720 SImix FEFETDZDOMOMEEETIX
Gt kDR RE R EEM MR OFRIEARBED SN h o720 —F . S9mix F/E T O H
BEHE (1.1mg/nd) TE, BERLAZMBO25% I REROEERENHFR SN, B
HERMEON,

HERWAPHE U T OBBEH T T, REKBESBRINIHENH S & HE
SN TWD, ANSEREEMIORINT 2 L ERBROBIFEBILTHZ L0 b, BHOERD
/o AT SOmixTFIE T OHRETIFICOVWT, REER L LR TREOEFEBOpHE HIE L
72& A, MHEMEHDOPHIZS.TTT, RHETHTIZ60ITH o7, o T, RERTHEFR
ENTFEEREICE L T, ANSENEFIC L 2DNAGEVER IEE$ 2 Ttz
Ty ANSTRINIC & A B OBMALIC L ATRERPE R ON D, TNEBAMEICT 51T,
SHICFHFM LR SLETHL LEbh b,

PR & L THWAERETO MCALEERE 8 X UF S9mix fF7E T T? CPA LHEEE T
Yufa S ARATHE (cte) R Yot D RLINT (ctb) % EDREERFE £ SOMB I SERCHFR N,
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2273 /-1-7 78 LY ANT7 4 VERIZ, EEEICL D24 B L U488 R E HiL

L72Ba. MRsHECIV TS 2MBEA G CE 2o B AEEBELR W

THOMEBEE (04~0.8 mg/nl) IKBWTH, FEKOBERE S L MEXEMMEOFR

FERERD bt o 72,

EHEHE LR ITB VT, SOmix FEFAE T CORF LI L 22354, MlgdMict b
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mg/mé) XBV THREROEERE LHEHUUNBOFRIER RO LML I ol —7,
SOmix FAET T, FEEH (1lmg/nl) KBWT, BELLZMBED25%ICkEHED
BEREVPFER SN o ANSORBERREFEARMICE L Tk, ANSZNEHIC L 2DNAK
EVERICHRRET 5 TEMICMA Ty ANSIRINC & 2 BB OBRMEALIC & 2 W BEME 2 /RIE &
nrz,

o T, ANSKE, EREORBREHT T, HBREADO CHLMBCREHRREZFRT 2
LHERR L 7,

[ it F E]

il

ARBROERICH 20, HROBAKICELELZRITRVOLLFHLE Lo 12 H
BR RGN E » © 0B %2 o 72,

[ N
1) BARRBEREEES - HALBWRBRIBEE  (bFEWE L 2 HRBERET T X,
A&, 1988

2) RfE & BB (WED REKRETHRBRT-SE, V- T A - —1t, 1987
3) Morita T., et al.:Mutation Res. 268 :297-305, 1992



Table 1 Growth inhibition of CHL cells continuously treated with 2-amino-
1-naphthalenesulfonic acid (ANS) for 48 hours without S9 mix

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

0 100, 100 100.0
0.07 98, 96 97.0
0.14 95, 96 95.5
0.28 98, 96 97.0
0.55 93, 97 95.0
1.10 71, 69 70.0
2.20 0, 0 0.0

Cell growth was measured by Monocellater ™ (OLYMPUS)

Table 2 Growth inhibition of CHL cells treated with 2-amino-1-naphthalene-
sulfonic acid (ANS) for 6 hours with S9 mix

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

0 100, 100 100.0
0.07 113, 108 110.5
0.14 102, 102 102.0
0.28 93, 94 93.5
0.55 81, 80 80.5
1.10 48 , 58 53.0
2.20 43, 39 41.0

Cell growth was measured by Monocellater ™ (OLYMPUS)



Table 3 Growth inhibition of CHL cells treated with 2-amino-1-naphthalene-
sulfonic acid (ANS) for 6 hours without S9 mix

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

0 100, 100 100.0
0.07 100, 111 105.5
0.14 9 , 111 102.5
0.28 9, 109 101.5
0.55 9%, 105 99.5
1.10 79, 88 83.5
2.20 25, 30 27.5

Cell growth was measured by Monocellater ™ (OLYMPUS)



Table 4 Chromosome analysis of Chinese hamster cells (CHL) continuously treated with 2-amino-1-naphthalenesulfonic acid (ANS)**
without S9 mix

Concent- Time of No. of No. of structural aberrations 3 No. of cells 4) s)
Group ration exposure cells 2) Others with aberrations Polyploid Judgement
(mg/ml) (hr) analysed gap ctb cte csb cse f mul total TAG (%) TA (%) (%) SA NA
Control 200 1 0 0 0 0 0 O 1 0 1 C 05) 0 (C 00) 013
Solvent " 0 24 200 1 1.0 6 0 0 O 2 0 2 (10) 1 (C 05) 038
ANS 0.4 24 200 0 1 0 06 0 0 O 1 0 1 ( 05) 1 ( 05) 038 - =
ANS 0.8 24 200 0 0 0 0 O 0 O 0 0 0 C 60) 0 (C 00) 025 - =
ANS 1.6 24 7 2 1 4 0 0 0 O 7 0 5+ 714 ) 4*57.1) 0009 Tox Tox
MC 0.00005 24 200 14 51 83 1 0 6 O 155 0 76 *( 38.0 ) 71*355) 038 + -
Solvent" 0 48 200 2 0 0 0 0 0 0 2 1 2 ( 10) 0( 00) 025
ANS 0.4 48 200 4 0 0 0 0 0 O 4 0 4 ( 20) 0 (C 00) 013 - -
ANS 0.8 48 200 1 0 0 0 0 O O 1 0 1 ( 05) 0 (C 00) 013 - -
ANS 1.6 48 8 4 0 8 0 O 0 10 22 0 6*(750) 6*75.0) 10.00*7) Tox Tox
MC 0.00005 48 200 18 38 71 2 1 3 30 163 3 79 *( 39.5) 69*( 345 ) 0.63 + -

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, Tox :toxic. 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) Nine cells were analysed. 7) Ten cells were analysed. * : Significantly different from solvent control at p<0.05.

** . Purity was 98.7%.



Table S Chromosome analysis of Chinese hamster cells (CHL) treated with 2-amino-1-naphthalenesulfonic acid (ANS)** with and without S9 mix

Concent- S9 Time of No. of No. of structural aberrations 3) No. of cells 4) 5)
Group ration mix exposure cells 2) Others with aberrations Polyploid _Judgement
(mg/ml) (hr) analysed gap ctb cte csb cse f mul total TAG (%) TA (%) (%) SA NA
Controll) 200 2 0 0 0 0 0 O 2 0 2 ( 1.0) O (¢ 00) 0.38
Solvent = 0 — 6-(18) 200 1 0 0 0 0 0 O 1 0 1 ¢ 05) O (C 00) 0.25
ANS 0.6 — 6-(18) 200 0o 0 0 0 0 0 O 0 0 0 C 00) O ( 00) 0.50 - —
ANS 1.1 — 6-(18) 200 31 0 0 1 0 O S 0 4 ( 20) 2 ( 1.0) 0.50 - -
ANS 2.2 - 6-(18) 29 0 0 0 0 0 0 O 0 0 0 ( 00) O ( 00) 0009 Tox Tox
CPA 0.005 — 6-(18) 200 6 0 0 0 O 0 0 0 0 0 C 060)Y O ( 00) 0.25 — -
Solventl) 0 + 6-(18) 200 6 1 60 0 O 0 O 1 0 1 ( 05) 1 (C 05) 0.38
ANS 0.6 + 6-(18) 200 0 0 4 0 0 0 O 4 0 1 ( 05) 1 ( 05) 0.00 - —
ANS 1.1 + 6-(18) 200 14 26 53 0 O 2 60 155 1 45 *( 22.5 ) 40*( 200 ) 0.38 + =
ANS 2.2 + 6-(18) 5 0 2 4 0 0 0 O 6 0 4*(80.0 ) 4* 80.0) 000" Tox Tox
CPA 0.005 + 6-(18) 200 29 99 148 1 S5 13 180 475 0 138*( 69.0 ) 135*( 67.5 ) 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.), 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, Tox : toxic. 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) Thirty-three cells were analysed. 7) Eight cells were analysed. * : Significantly different from solvent control at p<0.05.

** : Purity was 98.7%.
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Fig.1 Growth inhibition of CHL cells treated with 2-amino-1-
naphthalenesulfonic acid
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Fig. 2 Induction of chromosome aberrations in CHL cells continuously
treated with 2-amino-1-naphthalenesulfonic acid without S9 mix
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Fig. 3  Induction of chromosome aberrations in CHL cells treated with
2-amino-1-naphthalenesulfonic acidwith and without S9 mix
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