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3T I )NRVEVANK VBORBEBREFREL, FrA=—X - NARY—HERM
f& (CHL) % Fi \» THRRT L 72,

1. M 5l 0 SRER

EHEEICB T 2850% o BEAH 2R TIRE X 1.70 mg/nl . RBEHEHELED SOmix
ATBIURFET TR, FRFN 44mg/nl BE U 4.0mg/nd THo 72,
DEnEREd L2, REARERBRICB VT, EHEETIE 1.70mg/nl, FEHERILE
Tt 44mg/DMEBE*BBEL L, TNTRED 12 ORER PRE, 14 DBE%
R LTERE L7

2. PR REIR

B & 0, CHL M2 % 245FF 35 & UM4QRERIALEE L 7245 R, MfaEM 0 72 o Yetolh sy
MBRTCERPoRBLEREN (1.70mg/nt) 2BRVATXTOMBEICIBNT, 6
HOBERE B L UEEMMBOFRERIRD OGP o /.

—%. RNEEEAECE TR, SOmix FATSE L VHFETORGLERER (44
mg/mé) BEUCPREF 22mg/nt) T, MREEED CORBEGHBTE 2D o7,
FIT, BREMEBEY 1.65mg/nl £ L., 3HKEVBERNLRE L GENRERE £ i
L7zkER . SOmix F/E FTOHBEEH (083 mg/nl) BLUERERH (0.4l mg/nt) T, #
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[ 8B L UHE]

V¥ —F - YV =272 (JCRB) # b AF (19884F2f. AFHF : #L 4) L7
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BT, FMRRM¥E (FCS : JRH BIOSCIENCES, © v M5 : 1C2073) % 10% #:/0
L7z4 — )V MEM 5536 % iV 720 MEM B EHIE, 4 — 7V MEMEH [=v 24 ] @
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A THRBL 720 2fFIRED MEMEEEHIE, Lo 94g % 500 o OZEFKICE R
L. BUF MEM 8533 & [RIARICTEL L 720
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R F & 1 BIETRE

(& E ) WA OBAERE (RAENINI4E)

(BEFToREN) BUMET S EZMEE THEiG L 28 T oREHER
TiE, 4.25~44.0mg/nl DRETIATIRMIIEETH o 7=
(Appendix 1) o
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(s F) MC

(@ v + ff %) B8l14ABB

(%2 & #) AW L REGR

R F & #) BEFRET

2) BNETE LB v 2 %1

S %) YrmkR773IF

(m& %) CPA

(m v b & %) 67F-0155

(5 18 %)  Sigma Chemical Co.
(R F & ) BWEHRET

5. BEYE O

HEWEoORMR G, Moo o7 W, 05% A VKRF Y AF b a—RF
M)A (CMCNa, 7454 FAZ#). Oy MG MOG8053) KIEW v/, [H
%, 0.5%CMC NalZ B8 F 72 Wi U OB (MO FIERER T 13 SO mg/ml , Refath
WREBTIE 17, 165 BL Pddmg/nl) EFBL, 2V CHEEEBEE CIERARRL THE
DURRE OB ERN G A ER L 2o BB E R, £ ToRicB W THEERED
10% (Vv) (2% B £ D ITINR 720 B RIRERUR IS B Tk, EHE B & U A L
KW 22 @R ERF CARRER IS > v T, WY R o il % RIFIFFEET AT L 2
MABLB W TITo o ZOFR, NEEORER, T XTHEMIAA CEHEEIEM
BED85% LLL) oftith -7 (Appendix 2) o
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6. AEREM:

EEETIR, ML 3EMERL OoLEBEER T, T4y Va2 R4S L &
BEOHEBRYERAB 0.5 of XA, 24BM B & U4SFHLE L 72,

RBFEME T, MlE% SHMMEE L 20LERB #1857, MEMBEERE | 2A58BE O
MEMBEEHE B L FSImixk FNEFN 14 .8 . 5DEETRAELAZBH 2Tl 74 v V2
Ao £72, SOmix EHFAT OMBEE CB W T, MEMEEE B X U2ERED
MEMBER %8 . 1 DEEGTRE LB 2T oL 74 v ¥ 2Zx. E5120.3 ol D
B BB 2 N2 T 6BFRIALER L 7z, MMERAR Tk, FrBfLRERaicscizlL, S 512 18k
BB L 720 S9 mix D FEIE T L0 ME THT o 726

S9*

20 mM HEPES (pH 7.2)
50 mM MgCI2

330 mM KCI

50mM G-6-P

40 mM NADP

AREX

P et e e BN WD

E8F 10 ot

* §9 : Sprague-Dawley &7 v MI7 = /NI EF -V & 56XV TITHVERS
LTHBML-Fy I - 7H)D S9 (By FES I RAA-281, 199248 BB & U'a v
P BE D RAA-292, 199345 84%) AL, HHARKTI T—80CHBEREBMMITEFEL
P fist
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7.1 LIRS

B T 4SRE M BB IC oW T, 3 72, AUHTE MALEE TlaSOmix FAE T 8 & UFEFF7E
TOMEEEC OV CHIBEIEIARE £l L 72 LHERER, EEES L {URTEE
HEH120.16 ~5.00 mg/nl DEFHOERE® V7o 74 v Y23 HREICDWT2HA W
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7.2 IEARVEEE
BRI T . BREERTLOL, 10% SV ) VEEEML, MERF 4 v ¥ 2
EL-RECEEL:. BEH, 01% 7V AZ W44 Ly PETHRAB L.

7.3 MMEOHEE L £ 0ER |
WERS)E @ CHL M 12X 2 845N RIFEFH i . HEE MW EEST (Monocellater,
ANV U NATFELERR) RN TEIOMIME LR L, HERYE L IR O B B

X HMIEHAE O E b o THIEL Lz,

F0iER. ABS D#950% D HFHIHI L R TIRER, S0% XS CREQMHE L VEE L
72 h, BEETH1I0mg/nl TH o720 T2, RIHHHALED SOmix FETB LV
FEFAETIC BT 5850% DWW R TiRIER, FLER 44mg/nd B LV 4.0mg/nd
Thotzo (Table 1, 2, 3BLV Fig.l) o

8. AER DI

Mt ER L O | RhRERRTH V2R EORIBREN© . HEE
Tt 1.70 mg/nl, RHHEMA LTI 44 mg/ml & L, FNEFNFHIBEND 12 0#E%
BE, VA DRERRRBEL Lze BYERBME L L TRz MC B LU CPA IE, TE5TA
A (KREBEITHGER), vy FES  KIGIOB L FK2L74) K& L CRBIL 72, #0#
NEBERREEF BT O EMON TV BIRELXHEAL /20

8.1 [EIEE:
BEEEE T, 3D B GBI, it s S o FTiEo 1NTEr R, £82
BOF4yvabkff{iunt,

52 2% (mg/ mb) ALETRERT (hours)
1) RIS — -
2) B 0 24
3) ABS 0.43 24
4) ABS 0.85 24
5) ABS 1.70 24
6) FBEMExEE (MC) 0.00005 24




(RIE L #E<)

it R E (mg/ mb) AL FR TR ] (hours)
7)) BT 0 48
8) ABS 0.43 48
9) ABS 0.85 48
10) ABS 1.70 48
11)  REtExTEE (MC) 0.00005 48

8.2 - M aHAEME L
RBFEVALETIE, 3SRBEOERY FA BERC, AL LT S9mix Z A % Wi
e, T 1IHERG, EH 2071 v 28l

Fite PRI (mg/mé)  SOmixDA N ALILEERT (hours)

1) AL I s = =

2) AT 0 — 6-(18)
3) ABS 1.1 - 6-(18)
4) ABS 2.2 s 6-(18)
5) ABS 4.4 - 6-(18)
6) FEYExdM (CPA) 0.005 — 6-(18)
7)) BEER 0 4 6-(18)
8) ABS 1.1 + 6-(18)
9) ABS 2.2 + 6-(18)
10) ABS 4.4 5 6-(18)
11)  BEtEsdIE (CPA) 0.005 - 6-(18)

8.3 BhnEER
SEHIRERT 12, T O3B R o 3R T LI B . IR MR & R BB 2 N £ 7
10823, BT 14 v ak]lniz,

52 WL (mg/ né) SOmix DA M ALELIEEH] (hours)
1) B R 0 - 6-(18)
2) ABS 0.41 — 6-(18)
3) ABS 0.83 = 6-(18)
4) ABS 1.65 = 6-(18)
5) AT (CPA) 0.005 &= 6-(18)




(AR &L D#EL)

B %% (mg/ nd) SOmixDAE  ALIREER (hours)
7) WA 0 + 6-(18)
8) ABS 0.41 + 6-(18)
9) ABS 0.83 + 6-(18)
10) ABS 1.65 + 6-(18)
11) [EtExsiE (CPA) 0.005 # 6-(18)

9. Rt fAEARIERIE

1)

2)

3)

4)

5)
6)

7)
8)

9)

BEERT 0 2BFMATIC, It 3 FERKRIRBELH 0.1 pg/nd (27 2 & 5 ICHEERIC
Mz, BERETH, oMt ) BRI (Ca™ Mg" e & F &#\v) THW, 0.25
% M) TV VBBEREROTIEAL, 10 0 DREE KD,

1,000~1,200 rpm T 54 ML L, Lif%#ECob, L 724 3 o @0.075 M
KCI KB EMA S Z &1 & 0§ 305 FKIRALER % 4T - 72,

RIS, IR LBz AN ) 7 OKEEBR : A4/ —NV=1:3 vw) #6mnl
¥MA. THPLEMCERY 74 Y7 LESBMLTEAZEL. £0% 1,000~
1,200 rppm T 543 E L 720

BB LEYRE, BUMEEL2 AV THENZTAREERY 74 ¥ 7108 ) B
&, 1,000~1,200 rpm T 570 M#L L 720 T OHREER MR DKL 720

Bk L TH-HBEOMBILZ, 0.2~05 DAV TEEMZ., TH3ICBES 72,
MBI BER DL RE, oL LOWHLTBVEZRATA FFIFALIHETL, 20F
FREL L 720

A54 FERARET1 vV 2ilo& 6BAERL 720

A7A4 P77 2AD70R MBRGICHET, MBRBNTS, BHRSBLUTZXI4 FF
FEREAL

L7224 Fid, FA¥FEH (Merck) 4.5 nf % M/15 ) Bl (pH 6.8)
150 ¢ (AR L 72 BBl THY 8 MR, WA THL T T WTREZL /2,6

10) B L2 AT A FEERI, BRFIMUCAT A4 For—R AN, & — 23R RAD

. BAEROBGZHRL TR L 726

igi



10. Hetapkipin

BERLIZATA FEADI S, 12074 v Va b bBonRE 5254 Fi, #EK
DPBEEFENFNAAZUHPTP LR VE T T— FMELZZRBTHIT L 72o B iEdT
SRR, poRBEFHAEL TV nwgRPEEHRL, RELATHHMRIIONWT
2, 254 FLEOZFOMNE*EHSED R 7 — YV OMiE CRRsrHMICTEE L 72, _

R kO IZ, BABRBERE S, MABWRE (MMS) SBHE 12 & 258K
EITWTITV, RAKES L CIROMETIOF v v 7, YN, TR EOMEREDE
4 L ARV (polyploid) DA MICOWTHIE L 2o M ERE I 2V TIE 18 200
i, MM 2w T 15 800 @45 2P A 2 047 L 720

11. Fo&k & e

EEIIAT IR, B & O TEE xS AT & SR BALELERIC o W T DT R I, BB L 72
MR, RERE OME &, BENAROBI oW THER L. B0l % LA EIZE
Al

R kRE LA TAHMBEOHREEICDWT, 74 v ¥ ¥ —? Exact probability test 2
L b, Wl IR & B B ALEIREN] B & ORI IRTE L e Bt o A BEERE LT o
zo

BRWE O YR EHERE oW T OHER, Ao oNEEEICHEy, RakR
WEETHNMOEED S% Kitix BYE. 5% Bl 10% Kl = REYE. 10% Bl Lz k%
ELLo
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B & 2 B fa R AT DAER % Table 4 ([2/R L 720

ABS% il 2 C 24W5 (] 8 X UF48IEMIALIN L 72 5 0, MDD 200 T & ko 2B
E# (1.70mg/nl) ZBwv 23R TOMIMET, RafoiffEiy 8 L oEEEiiao i
BEECAELBMIBD b0 LD/,

FURHE AL & 2 B R i A5 R % Table 5 (2R L /2,

ABS% N X T S9mix FE1E T 5 & UIHFAET T 6MFAILIT L /- B LIS ERE (4.4 mg/ nl)
BLUPRER Q2mg/nt) TR, NFHOLORBHEIIBTE R Lo, £Z T,
SHIERCVIRENEREL, BMRERELEML 72 (Table6) o £ DR, S9mix F7E T D
R (041 mg/ml) B L UTRREN (083 mg/nl) T, FNEFNBELMED6.5%
BELUT17%B I REEOFERT (gapr TTr) AFFES . BEORRSR[ LNz —T77,
AERER & AT L THEM S NS oMEH © TV 28T B SR Tk, EEE, /£
FEHAEEO VT LORBRIC BV T HRRRFHEBREO LT (K LT 55-045
) o

Miaz M s RER T, ABSE BRI R 5 & oMyl e Zibs s & hn
5. BINRBROMBHEMEAL I & ) —&fl T, WHMEH & MIME TR OpHZEME Lizo %
DFER. SOmix IEFE T IC B 2 WINEHE O(RRES L O BIEDpHIX, 5.83~6.53TH
D, IR T TI6.61~6.94TH o7z, /2. SImix FEAE T I B 1F 5 ALFRE 4 0K i fE
BLUHREDpHIE, 5.78~626TH 1), WIKTHTIZ6.18~6.52TH o 2o 2T,
AREERTHR S N B E T L Tk, ABSTRINIC & 2 8780 M bic & B TREME & |
ABSZ N HH T L 5DNABESEMICERN T 2R D20 ) 5F 2 b b,
%ﬁﬁ%tbfmwtﬁm%ﬁwmc%wﬁ\ﬁgwmmmﬁﬁTfmamﬂﬂﬁf
B RAT 1R (cte) BB RLIUT (ctb) 7 & DA % b oI SH B RS
7o
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Table 1 Inhibition of cell growth treated with 3-aminobenzenesulfonic
acid ( ABS ) for 48 hours by direct method in CHL cells

Concentration Cell growth (% of control)
of ABS
(mg/ml) Average
0.00 100, 100 100.0
0.16 102, 100 101.0
0.31 o1, 94 95.5
0.63 89, %0 89.5
1.25 70, 79 74.5
2.50 0, 0 0.0
5.00 19, 19 19.0

Cell growth was measured by Monocellater™ (OLYMPUS)



Table 2 Inhibition of cell growth treated with 3-aminobenzenesulfonic
acid ( ABS ) for 6 hours with S9 mix by metabolic activation

method in CHL cells

Concentration Cell growth (% of control)

of ABS

(mg/ml) Average

0.00 100, 100 100.0
0.16 123, 101 112.0
0.31 118, 101 109.5
0.63 117, 91 104.0
1.25 117, 91 104.0
2.50 100, 77 88.5
5.00 40, 35 37.5

Cell growth was measured by Monocellater™ (OLYMPUS)



Table 3 Inhibition of cell growth treated with 3-aminobenzenesulfonic
acid ( ABS ) for 6 hours without S9 mix by metabolic activation

method in CHL cells

Concentration Cell growth (% of control)

of ABS

(mg/ml) Average

0.00 100, 100 100.0
0.16 90, 102 96.0
0.31 %0, 107 98.5
0.63 98, 102 100.0
1.25 95, 102 98.5
2.50 90, 92 91.0
5.00 23, 25 24.0

Cell growth was measured by Monocellater™ (OLYMPUS)



Table 4 Results of chromosome analysis of Chinese hamster cells (CHL) treated with 3-aminobenzenesulfonic acid (ABS)** by direct method

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

.4
Group ration exposure cells 2) Others R with aberrations Polyploid ) M)

(mg/ml) (hr) analysed gap ctb cte csb cse f mul total TAG (%) TA (%) (%) SA NA
Controll) 200 O 0 0 0 0 0 O 0 0 0(C 0b00 0 ( 0.0) 0.00
Solvent™” 0 24 200 1 1.0 0 0 0 O 2 0 2 ( 1.0) 1( 05) 0.00
ABS 0.43 24 200 O 1 0 0 0 0 O 1 0 1¢( 05) 1 ( 05) 0.13 - =
ABS 0.85 24 200 0 01 0 0 O O 1 1 1 ¢ 05) 1 ( 05) 0.13 = =
ABS 1.70 24 0 Tox Tox
MC 0.00005 24 200 4 301001 4 1 5 0 145 3 100 *( 50.0) 97*(48.5) 0.13 + —
Solvent" 0 48 20 0 1 0 0 0 0 0 1 0 1(05) 1¢(05) 025
ABS 0.43 48 200 1 0 1 0 0 O O 2 0 2 ( 1.0) 1 ( 05) 0.13 — —
ABS 0.85 48 200 1 1.0 0 0 0 O 2 1 2 1O) 1 ¢ BS5) 0.63 — —
ABS 1.70 48 1 Tox Tox
MC 0.00005 48 200 7 45 133 5 11 12 40 253 24 114 *( 57.0) 110*( 55.0) 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: 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 : mitomycin C. 1) 0.5% carboxymethylcellulose 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. ** : Purity was 98.6%, and sulfanilic acid (0.3%) was contained as impurity.



Table 5 Results of chromosome analysis of Chinese hamster cells (CHL) treated with 3-aminobenzenesulfonic acid (ABS)**
by metabolic activation method

Concent- S9 Time of No. of No. of structural aberrations ) No. of cells ;o 5)
Group ration mix exposure cells % Others with aberrations Polyploid * Judgement
(mg/ml) (hr) analysed gap ctb cte csb cse f mul " total TAG (%) TA (%) (%) SA NA
Controll) 200 0O 0 0 0O 0O 0 O 0 0 0 (00) O0(0.0) o0.00
Solvent” 0 — 6-(18) 200 0O 0 01 0 0 O 1 0 1405 1(05) 025
ABS 1.1 — 6-(18) 200 1 1.1 0 0 1 O 4 1 2 (10) 2 (1.0) 0.00 — T
ABS 2.2 — 6-(18) 0 Tox Tox
ABS 4.4 —  6-(18) 0 Tox Tox
CPA 0.005 — 6-(18) 200 0 0 0 0 (00) 0 (0.0 0.00 — e
Solvent” 0 + 6-(18 2000 0 0 0 0 0 O O O 0 0 (00) 0(O00) 013
ABS L1 + 6-(18) 200 0 3 2 0 0 0 O 5 2 5% 2.5) 5% 2.5) 025 =
ABS 2.2 + 6-(18) 0 Tox Tox
ABS 4.4 +  6-(18) 0 Tox Tox
CPA 0.005 +  6-(18) 200 9 127306 1 1 8 160 612 0 173 #*(86.5) 172*(86.0) 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: 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% carboxymethylcellulose 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 edch 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 98.6%, and sulfanilic acid (0.3%) was contained as impurity.



Table 6 Results of chromosome analysis of Chinese hamster cells (CHL) treated with 3-aminobenzenesulfonic acid (ABS) **
by metabolic activation method

Concent- S9 Time of No. of No. of structural aberrations 3) No. of cells > & 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
Solvent? 0 — 6-(18) 200 0 1 0 0O 1 O O 2 1 2 (1.0) 2 (1.0) 038
ABS 0.41 — 6-(18) 200 0O 0 0 0 0 0 O 0 1 0 (00) O(C00) 025 B =
ABS 0.83 — 6-(18) 200 0 3 0 0 0 O O 3 0 3 (15) 3 (15) 0.63 — e
ABS 1.65 — 6-(18) 0 Tox Tox
CPA 0.005 — 6-(18) 200 0O 1 1. 0 0 O O 2 0 2 (1.0) 2 (1.0) 025 = -
Solvent” 0 +  6-(18) 200 2 1 1 0 0 0 O 4 1 4 (20) 2 (10) 050
ABS 0.41 + 6-(18) 200 3 8 6 0 0 O O 17 0 13*%C 6.5) 10*%( 5.0) 1.88%* e ==
ABS 0.83 + 6-(18) 200 3 4727 0 0 1 10 88 0 34*%(17.0) 33*(16.5) 0.75 e =
ABS 1.65 + 6-(18) 0 Tox Tox
CPA 0.005 + 6-(138) 200 17 132292 1 2 10 310 764 2 170 *(85.0) 169 *(84.5) 0.25 P =

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 , Tox : toxicity . 1) 0.5% carboxymetylcelulose 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. ** : Purity was 98.6%, and sulfanilic acid (0.3%)
was contained as impurity.
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Fig.1 Inhibition of cell growth treated with 3-aminobenzenesulfonic
acid in CHL cells
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