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Reverse Mutation Test of 2-Amino-5-methylbenzenesulfonic acid on Bacteria
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BHEEYELLUHRATEEO-BL LT, 2-7 3
)5 AFNRIE ALK EBEIZOVWT, IEZHY
LIBREREERERBR Y L~ MEIZIDWERL, Bl
HWRYEL.

WE®HE LT, Salmonella typhimurium TA100,
TA1535, TA98, TA1537 8 & U Escherichia coli WP2
uviADSERRE vy, SO mix ERMB L RO &1
’C7 V- FECIWAEREERBRBLIUERKEZT-

. HE#HZEREEY 50~5000 ug/ 7L — FOAETIT
of LA, TRTOREREICBWV TS mix BRI
BBLURMABROVThOER IR -
7o, L7220 T, RHABETILSO mix BIRMAEDL L O
MERERE 313~5000 ug/ 7L — FOHBMTHE Y RE
LTHEML 7.

FORER, 2HORREEE D, AW SBEHORER
DOWTNOHEIIBWTHEEXBEO2FEULE LS
BRERER IO - -HoOEMIBD L eh o722 &b
5, 2-T3I/) 5 XFNXRIERANKEEIL, B/
RERIIBWTEEREM YL 2 (EY) LHESh
7z.

RS

(& & &)
Salmonelia typhimurium TA100
Salmoneila typhimurium TA1535
Escherichia coli WP2 uvrA
Salmonelia typhimurium TA98
Salmonella typhimurium TA1537
S. typhimurium D AL 19754 10 A 31 BT 2 1)
AERE, AU TANVZTRKFOB. N, AmestitH 5
FHEZT.
E. coli WP2 uvrA ¥k 13197945 A 9 HICE @ {520
RFOBEHEBEREL»OF5 2T 7.
REBEZ-S0CUT CARBBHELLOORAY, =2
=+ }70ANo. 2(0xoid) % A7z LERIRERE
CERELCEE Y —EREEL, 37°CTI0BMERR
EREFELLDDEBREERE L.

(#E2HE)
2T 3 -5-AFNR2E Y RNKEEEE(CAS No.
88-44-8) 1, FFEIST2Z2DOMEABHETH L. RE

Wi, Z2EEHR oy FES 4231, ME98%LL
FCOR# 87 b v A4 22200 ppm#BEE)] %, @DEK
LFTERE>POSHE I, FHBT CEEREEL, #
BL7.

2T 35 AFNNRVEVANK VB, VAFN
ANFF L F(DMSO) KBEBES L W EHD
DMSOL’SOmg/mH’Cc%l’) BB, RS
AHH3RGL2THRRL, EL0IREBRICH V.

2-T I 7 5-AFNXRUEZANFKEEDDMSO B
FTORERREB L UEEMERBRTEML . £F
HRBIIBV T, RRBRICHAKML KRR (3.13
mg/ml) F B & UERE (50.0 mg/ml) HHEIZDOWT,
ZREXEGTC, KERTRAL. FOHR, FHi
BEHEZII BT RBEOFEHERIL, FNFhWHEO
B OFHEICAT LT, 99.3B8L0100%TH - /2.
I, ARHERBREZTo &R, FANEORER, &
RIEI1994%, RIBREIZI00% TH - 7.

(PRt R &)
HBOZ-BHEBYEB L UZF0OBMIZNTOEB YT
&5,
AF2 ; 2-(2-7 Y N)-3-(5-=bh0-2-7YN)T
- YNTIF (EBFRL3EG)
SA I TYkFRU YA (FOYCit 3 T 260)
9AA [ 9-7 /7279 Y >  (SigmaChem. Co.)
2AA 1 2-TI/T7 by (HYCHETEWN)
AF2, 2AA6;tDMSOL:«§ﬂ1¥ Lzb0x-20C THEEHR
FL, BEME L. 9AAIIDMSOI, SAIMKIZE
L, EXLMICRBICHW. ‘

(1EHH L UFS9 mix D]
1) by TT7H—

TEOKBHE(A) BLUB) 2FEH10:1DEE TR
&Lz

(A) s~z b 75— (Difco) 0.6%

L[l RN 0.5%
B)*L-v X F > 0.5 mM
D-¥4F > 0.5 mM

*WP2 uvrA 2305 mML MY T T 7 YKIBEHRE
B 7o,

2) GREH , }
Eibit, BRARSBREORLERE YAV, &b,
EMllH- ) ORI TROLEBYTHA.

107
97



FElRERAR

iy SV N &1L 02g
7B 1KY 2g
Y UBEKE—HY T L 10g
JUBE—T YA 192¢g
Vi RN 0.66 g
TN I— R 20g
/327 b7 % —(Difco) 15¢

FO MmOy —VL1IWHN30miriilL TEDT
H5b. -’

3) S9 mix
I miPFRORST T &L
So** 0.1 mi
bk [ Al i SV N 8 umol
B L 33 umol
FNWVa—R-6-1) VB 5 umol
NADH 4 umol
NADPH 4 pmol
F M)A CEAEEH (pH74) 100 umol

** T E D Sprague-Dawley BT v + k7 /N0
Y&~ (PB) BXUS 6-xXV 75Ky (BF)®
BERRS CEREFEL THERLAZSITYHW.

(R AHE)

Thb— MEIKLD, SO mixERMAEES X 1S9 mix
MR LT 72,

MAREBREPIC, REDERARBO0.1 ml, V) BEREEHR
0.5 ml(S9 mixiFMEERIZ BV T2 S9 mix 0.5 mi), BRE
BRI mIBLU by 77 H—2minxRELE-DLER
BEHSEAR EICHE L CES . 72, JREE L CHRY
HHREBBOMN D D IERBEE, BB TEY
HRWERAVY., SREEZEOBRENBYEOLHE
L UMHEBIEE Tabled IR LA, $EII37CT4885H
v, £LAERou-HrEELL. HERORE
ZoWwTi, WEENS 5 VITERBESET T, EXKH
DEBEDIRFED & HIMF L 7-.

B EREARSRERRICBY TR, B L UH
MHEETIHINT >, SHEC>VWTRIKT2EL
B F 4, ARBICBOTHRAMBERELICEREEICo
&, ST oAV, FRNEFLhOFHME L IZERFEEZLR
iz, AERERERIEE, ARBERA—HEICoVT
2EIERL, BREOBEMORELITo 2

(AIER¥E)

HWizbBOBRERD > L, 1BULORERDS9
mix FERINH 5\ Vid SO mix e Bic BT, #HEYE
TEAETOHFR LB AERI 0= —HOFHHEN,
BEHBOFIIET2EL gL, »2, 20
ECHERAED 5 W ITHEBKFEEEZD OGS,
BB EEIARRBRRCBOTEREN LY ET S (B
H)YEHET A E L LT
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BRHLUEE

(BAE&ETHER)

2-T I )5 AF NN B ANKBEIZDNWTE)~
5000 g/ 7L — b OFEETAEHIL LT, HErEE
BLIZEZ A, TRTOBREFICB VTS mix BRI
REBLUENRBROVWTRIMIBERRIED O 25
7z,

Ck#HER)

22T/ 5 AFVRVEVAMKVBEIZOWT, 20
DERBROERT TN FhTable 1, 21278 L7, BE*%,
SO mix BIRIAERS L IRMAERT L $12313~ 5000
pg/ 7V - rOBEATARE2E L TRERYERL 4.
ZOFER, 2HAD0RBOVTNRY, AVW/s5BEORE
BOS9 mix EEMABRS L CIRMARICBWT, B
MBEO2EMEE 2 AZER IO - HOEMIIED S
nWhhot:.

DEDERICEDSE, 2273 /-5-AF N H 2R
Wk CBERIE, AVWICREBRICBVLWTERERYE L 2w
Lo (Batk) L¥E L7,

ik
1) D. M. Maron, B. N. Ames, Mutat. Res., 113, 173,
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Table 1. Mutagenicity of 2-amino-5-methylbenzenesulfonic acid** in reverse mutation test (1) on bacteria
With (+)or | Test substance Number of revertants (number of colonies/plate, Mean + S.D.)
without (~) dose Base-pair substitution type Frameshift type

S9 mix (ug/plate) TA100 TA1535 WP2 uvrA TA98 TA1537
0 97 114 127 11 18 9 29 21 23 28 14 21 11 14 9
(113+15.0) (13 4.7) ( 24+ 4.2) ( 21+ 7.0 ( 11+ 25)
313 122 121 93 15 18 21 35 27 38 25 25 35 13 11 13
-’ (112x16.5) ( 18+ 3.0) (33 57) ( 28+ 5.8) ( 12+ 1.2)
625 95 114 112 11 11 6 30 23 22 11 21 34 4 12 13
(107£10.4) ( 9t 29 ( 25+ 44) ( 22%115) ( 10+ 4.9)
1250 110 110 98 16 15 14 25 21 30 28 26 20 9 16 9
(106t 6.9) ( 15+ 1.0) ( 25+ 4.5) ( 25* 4.2) ( 114 4.0)
S9mix 2500 97 106 108 17 12 12 25 23 17 29 23 14 13 11 12
(104 5.9) ( 14+ 2.9) ( 22+ 42) ( 22+ 7.5) ( 12+ 1.0)
() 5000 114 133 114 4 20 19] 28 27 254 20 36 28| 13 7 10
(120+11.0) ( 14+ 9.0) ( 27+ 15) ( 28+ 8.0) ( 10+ 3.0)
0 124 127 132 15 12 12 28 27 23 27 32 44 18 7 9
(128+ 4.0) ( 13+ 1.7) ( 26+ 2.6) ( 34+ 8.7) ( 11+ 59)
313 148 122 126 10 10 18 24 22 22 38 47 42 9 15
(132+14.0) ( 13+ 4.6) ( 23+ 1.2) ( 42+ 45) ( 11+ 3.8)
625 124 127 130 18 14 7 18 33 33 34 46 28 12 9 13
(1274 3.0) ( 13t 56) ( 28+ 8.7) ( 36+ 9.2) ( 11x 2.1)
1250 125 134 118 12 20 21 25 22 19 22 36 33 16 9 10
(126 8.0) ( 18+ 4.9) ( 22+ 30) ( 30+ 74) ( 12+ 3.8)
59mix 2500 119 129 101 15 15 12 16 16 24 37 38 27 9 13 9
(116+14.2) (14 1.7) ( 19+ 46) ( 34+ 6.1) ( 10+ 23)
(+) 5000 133 113 134 21 18 18 18 26 30 25 30 30 17 11 11
(127+11.8) ( 19+ 1.7) ( 25t 6.1) ( 28+ 2.9) ( 13% 3.5)
Positive Chemical AF2 SA AF2 AF2 9AA
contro!  |Dose (ug/plate) 0.01 0.5 0.01 0.1 80
S9 mix{~) { Number of 618 627 632 { 174 215 208 | 119 117 113 | 840 892 847 | 890 726 734
colonies/plate (626+ 7.1) (199+21.9) (116 3.1) (860+28.2) (783+92.5)
Positive Chemical 2AA 2AA 2AA 2AA 2AA
control [Dose (ug/plate) 1 2 10 0.5 2
S9mix(+) | Numberof [1068 1025 1025 | 270 272 221 |1270 1435 1069 | 450 432 416 | 328 294 362
colonies/plate (1039+24.8) (254428.9) (1258+183.3) (433+£17.0) (328+34.0)

AF2 : 2-(2-Furyl)-3- (5-nitro-2-furyl) acrylamide , SA : Sodium azide, 9AA  9-Aminoacridine, 2AA : 2-Aminoanthracene

**. Purity was above 98 % and p-toluidine (about 200 ppm) was contained as impurity.
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Table 2. Mutagenicity of 2-amino-5-methylbenzenesulfonic acid** in reverse mutation test (II) on bacteria
With (+) or | Test substance Number of revertants (number of colonies/plate, Mean *+ S.D.)
without (-) dose Base-pair substitution type Frameshift type -
S9 mix (ug/plate) TA100 TAI1535 WP2 uvrA TA98 TA1537
0 120 114 135 20 17 14 23 32 3 30 32 20 17 16 23
(123+10.8) ( 17+ 3.0) ( 28+ 4.7) ( 27+ 64) ( 19+ 3.8)
313 134 118 102 14 9 12 21 18 24 30 32 18 18 26 25
- (118+16.0) ( 12+ 25) ( 21+ 3.0) (27 7.6) - 23k 4.4)
625 106 115 135 20 17 9 21 26 36 24 29 28 24 33 26
(119+14.8) ( 15¢ 5.7) ( 28+ 76) (27 2.6) ( 28+ 4.7)
1250 111 125 114 15 14 12 30 M4 21 28 24 42 30 21 26
117+ 7.4) ( 14+ 1.5) ( 22+ 8.0) ( 31+ 9.5 ( 26+ 4.5)
S9mix 2500 122 101 117 17 14 11 10 11 13 35 23 31 23 32 22
(113+£11.0) ( 14t 3.0) {11+ 1.5) ( 30+ 6.1) ( 26 5.5)
-) 5000 99 112 110 11 14 - 11 26 24 39 33 39 22 30 18 22
(107+ 7.0) (12 17 ( 30+ 8.1) ( 31+ 86) ( 23+ 6.1)
0 126 129 117 16 13 10 4 24 21 37 34 28 17 11 12
(124+ 6.2) ( 13+ 3.0) ( 30%12.5) ( 33+ 4.6) ( 13+ 3.2)
313 128 110 120 12 17 11 21 23 27 33 43 21 17 12 17
(119 9.0) ( 13+ 3.2) ( 24+ 3.1) ( 34x11.7) ( 15+ 2.9)
625 121 126 134 12 18 17 21 21 11 31 30 31 8 14 16
(127 6.6) ( 16+ 3.2) ( 18+ 5.8) ( 31+ 0.6) ( 13+ 4.2)
1250 128 114 141 g 16 16 2 21 22 24 33 39 7 10 17
(128+13.5) ( 14+ 4.0) (24 4.4) ( 32+ 7.5) ( 11+ 5.1)
SYmix 2500 114 113 128 6 19 15 19 12 22 52 34 46 20 22 13
(118 8.4) ( 13+ 6.7) ( 18+ 5.1) ( 44+ 9.2) ( 18+ 4.7)
(+) 5000 97 116 160 14 11 15 19 19 15 38 38 46 20 12 14
(124+32.3) ( 13+ 2.1) ( 18+ 2.3) ( 41+ 4.6) ( 15+ 4.2)
Positive Chemical AF2 SA AF2 AF2 9AA
control  |Dose(ug/plate) 0.01 05 0.01 0.1 80
S9 mix(-) Number of 678 599 627 | 247 269 266 | 145 157 153 | 959 967 925 {1963 2099 1748
colonies/plate (635+40.1) (261+11.9) (152+ 6.1) (950+22.3) (1937+£177.0)
. Positive Chemical 2AA 2AA 2AA 2AA 2AA ‘
control |Dose (ug/plate) i 2 10 05 2
S9 mix(+) | Number of 1056 1405 1231 | 291 292 293 {1477 1388 1534 | 501 502 487 | 287 280 283
colonies/plate (1231+174.5) (292+ 1.0) (1466+73.6) (497t 84) (283 3.5)

AF2: 2-(2-Furyl)-3- (5-nitro-2-furyl)acrylamide , SA: Sodium azide, 9AA . 9-Aminoacridine, 2AA . 2-Aminoanthracene
** Purity was above 98 % and p-toluidine (about 200 ppm)was contained as impurity.
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In Vitro Chromosomal Aberration Test of
2-Amino-5-methylbenzenesulfonic acid on Cultured Chinese Hamster Cells

E2 )

BHFILEDET SR BRI ERATEED B
LT, 227 3/ 5-AF XL R KV BEOREEA
R THBEERFNEE M T A0, Fv 4=
— X - NA R Y —REEMRE (CHL/IU) # v TREBEN
S GREABRYERL .

BT (48FEM ), FHERRILTE (6BERT) & H1250% %
Bz 5 HEEIHRE, $744551.9 mg/mi(10 mM) 0
ErRERBEELLE. BRELERBENL/ 28XV
V4xFhENFEE, KBEE L THRELL. EHN
BT, SO mixFEFETICBIA 24 & U 48050
EEAEE, ERERAETIES)I mixFETE L 3T
ETT ORI (18RFR O A 1E M ) 1%, =A% ER
L, BETH I LICL DV RERESHREM ML

CHL/IUMIME 7 24 BB & 48 S E L 75
BER(1.9 mg/mil) T, MIBRERO-OEREEL SN
TELholoh, FOMONBEECIE, REEDOEER
BREBERBEOZEEBIZEZD R 0o 1. SR
MEBTIE, SO mixFEHFET COMMMEL - 5i88E
(1.9 mg/mi) i BV THIREN O - o+ 5 2 M % 5
MTELho/2d, TOMORBETIX, FEBEOHEE

BECHEEMMBOBREREZO o N 72—,

SOmix FIEFT T, BBER (1.9 mg/ml) 2BV T
BROL-OT 0L HBREEDWTE 2D 07205, PRE
#(0.95 mg/mi) IS BV TEE L 720 7.0% 1= a4k
EED, F70, 138% I BEHBBBROFBRSED 5B
BOBREIBONS. REAESRECREEAROS
RIEAPHBYME I L D EFR OB L AT i
I NT0, BRARYITo72. FOHKE, pHA
EHROEREMMIE L 7259 mix FEET T, wTho
BERICBW T REAOBEES MM OB RE
Hizsgoohizhoi:.

BEOERELY, 2-73 ) 5-AF R ¥ U ANk
vBRIE, B L W REREELFERT S, DNA
KEEEA L CREABRET BRI E 2V EES
L7,

B
1. FAL -k
YA —F - )Y —2ZN> 7 (JCRB) # & AF (1988 42

R, AFE 8@ 4K, BELRR) LAFr4=—X -
NLZE -MEOCHL/TUME %, BREEHEC10K0

P THERIZH W,

2. BEROAN
BEEIZE, FIBIBME (FCS : Biocell) # 10% %00 L
oA — 7 VMEM (B KBER) EERY V.

3. BERH

2X10VMEDOCHL/ITUMIML %, HEERS mid AN T
4 v (%6 cm, Corning) iZ§& &, 37CHCO, 1 » *
aN—%—(5% CO,) HTHEZEL . EHRLETIE,
FAIRTE3 H B ICHEBRE A I X, 24B5M1B & U 48ERIM
BLA 37, AEMOBEcit, MR%EE3IAEICS9
mix FET B & OIFET CORFMMEL, NBEBRTH
P EE CE O 18R EL /-,

4. wRYPE

2-T I/ -5-AFNXRE ANk RS
AMBS, CAS No. : 88-44-8, Ty p&EH : 4231, =2
fEF@EE, ) BARILFTERSIRM) 3, MEOER
T, KIZHHLT50 mg/100 ml (20C) TEMRL, Bhs
300 CLL L, 5FRCHNO,S, 5F8187.22, #ifE
98% LA E (Rt & LT85 MV 4 22200 ppmAERE,
TH198% % &t ) DMETH 5.

WEMEREL, T - KA RPTIENaR & %
NWERYT A, I, BHEPOSBINVEFTAFINEN
g— X+ Y LAKEBHE, LLTF0.5% CMC Nakigw L
B59) Tid, 4.75~19.0 mg/ml D&M T4BHELE
THho7-.

5 BEMEORAR

WERYWE ORI, FRAOOEFT -7, BEI30.5%
CMC NaKBW(FHIA TR0 7. BEiks
BECEBL UEBTARL, 2 TEEFEATIEX
FRLTHAEDOREDHBYERRBEZER L. W
PERARBIL, TRTCORBIIBOTREEHIERERD
10%(v/V) 2B X9 7. REfkEFERBICHAY
THERMEREEOBRE L, FEHBAAN AP TOF
HEEIRIMEDS5.0~115%) DETH - 72, BEDE
FHIZOWT, MEREIITbRr o7, b, KRR
T, HBRYHEZSUEEROpH A PUHBIZHEL T
HEEAfT o /o,

6. MRRIBREIHIARIC L ZIEBEDORTE
FEFREARACLERYEONBBE Y RET
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FEAREHR

D720, WERYME ORI RITTEEL R W
ERYWE O CHL/IUMB X 2 15l B iy, Hg
EHMAIFEEE Monocellater™, * 1) 78X FFETE0D)
THWCEROBBELFHIL, BB ELEEORYE
THEFIC T A HREEOE b - TIRIEE L 7.

Z DR, EHFENIEIZBIT D 50% OHETEINHIEE ¥ B
S5MITEB 2 5 IRE (F60% OMIEINFIEEE) %, 60%i%
FEIIHIBE L IS U 2BELIVERLAEZ S, 1.7
mg/miTho7, F, BREMLEODSI mixFFET
Tit, 1.7 mg/mlTHhotz. —F, S mixFLETTiI,
10 mM (1.9 mg/ml) DEEEIZ BT H57% O HEFEHNEIHSER
ot (Fig.1).

===~ treated for 48 h without S9 mix
1 —@— treated for 6 h with S9 mix
{ === treated for 6 h without S9 mix

Cell growth (% of control)

0 . . . . . . . —
0.0 0.4 0.8 1.2 1.6 2.0

Concentration (mg/mi)

Fig.1 Growth inhibition of CHL/IU cells treated with 2-
amino-5-methylbenzenesulfonic acid

7. EBRFOE

R IHI B DS R, EHAE L EREAED
S9 mixFEFETIZ BT 5 50% O HEFEIHIEE LB
B BBED, 10mMEEBLTWAEZ Ehs, B

BUHREARTHC 2 BB EORBERL, kL,

ERMAEE L 19 mg/mi(10mM) & L, FhEFhEg
BHDI20BELDRE, 1/ADBERIRBEL L.
BHEBYEL L TH YA b4 CMC, HBH
MEBLIX®) BLUY 205277 3 F(CPA, Sigma
Chemical Co.) 3, VESTHIAK (MARBZETIES) BB L
TRELL. TR ThEBERELHFET L LHHS
RTWHRELER L.

8. FBIMERERZE

BEERTOEMENIC, alre: FERREENY
0.lug/miiZ7% % & WHEERICMA . REAERD
BB EEIE> T, A9 4 FEEXIETFTt v
2D & GMAIEB L7, R L Z24EAR % 3% ¥ 4 FiEH
THRE L.

9. EBkiHth
ERLIZAF4 FEEXDS L, 12071 v adhb

BONLRLDBRATL VR, ABOBEENFLEFLR

BEEIGTHOLVEIIZa— NMELAKETHHL

112

102

o, BBAROSITIE, BARBEREYS, WY
B (MMS) AR &V IC L 20 EEICEDS O TITY, &4
BB LVIIRESEBOX v v 7, DN, TRk o
WEREOFE L EEMEMA (polyploid) DEEIZOW
TEHEL.. FEEEF o TIZ1E20018, &%
HERIRL I DV T 1 BE 800 A 0 43 24 h HAMARE 2 47 L 7.

10. ECSREHIE

BN, BB L ORI IBEE & SR B L A
WOWTOGHERIE, BE LMY, #BEE%08E
BB, BHEBEROBII W TESHL, ZBOELR
FAKICEEALL.

FREARELATLIMBEOLBEREIZOVWT, K20
HEEBEILT, BROTRT— 5 L R E LR
MT74 vy —OBEEREEN(SERFPEBLT
familywise DEBEKEZ 5% & L72) 12k Y, AEER
EBEAEML. 722, 7149 vy —OEEREETCHE
ENVROOLONLHEIE, BEEFERICELTI S
YT =37y VomEmERE? (p<0.05) 2T 7. &
HELTUL2BORETCEDICEEENED LN 1B
SERBERE L. EMERE TCEEENTED SNV
FILRERBEE L. BSEREs, BEEEIIonT
(2 100ME R, REBMMRIZ O W TIX400 kBB S
T HREED - OHESREEE L.

BRESIUER

BRI L B REEFHORER % Table 1IZR L.
22T I/ D AFWRIE AWK EBEEIMAT, 248
B LU EHRNIE L - FBEH (1.9 mg/ml) T
&, MREEEIZL ) +9 L MRREE ST E 2h o D,
ZTOMDREE T, RBEOEERE B X KRR
RAOFRERIRO LN 0572,

FIRF R L B RSO R % Table 21K L
720 22T XI5 AF NN ANKCESINZ TS
mMixFETBEUEFET CORMBME L - SiaER
(1.9 mg/ml) Tix, MEAFMIC L ) +5 L HRHE FH
Tahd o7, SO mxFEFETOZOMONEETIE,
REFOBEREB L UHEMBROBREEHIIZD S
Nledhol. —F, SOmixHEETOPEER(0.95
mg/mi) Tid, BEL-MBOT0% I kEE0BERYE
(gap 2 &) 2%, T/, 1.38%IIEHMEMB O BRI
Do, BHEOHENIBONL.

BEEBAPH 63U T OBMEH T T3, REARES

v%%éﬂé%%ﬁ%%:tﬁﬁ%ﬂéhTMé.273

B RAFANRVE Y ANK VB EBRRICRMT A &
BEROGHIHERILT LI L2H, WEBER L MBKRT
BOEEWROPHEFEL L2 A, BHOBENES
NSO mixFETOFBEHTIX, LEEHOPHIZ
584TC, MBI THRTIX626ThH 7. fE->T, AER
THERENI-REEBEICELTUL, 2-73/-5-4F
WRAEVANVK U BEFRBEIZL 5DNAEEAAC
REATLIMERICMZ T, 227375 AF ANy HEY




2-T 3/ B5-AFWN-XHERIVK B

Table I  Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with 2-amino-5-
methylbenzenesulfonic acid (AMBS) * without S9 mix

Concen-  Time of No. of No. of structural aberrations No. of cells
Group tration  exposure cells Others¥ with aberrations Polyploid® Trend test®

(mg/ml) (h) analysed gap ctb cte csb cse mul? total TAG (%) TA (%) (%) SA NA

Control 200 0 1 0 1 0 0 2 0 2(L0) 2(10) 025

Vehicle? 0 24 200 0O 3 0 0 0 0 3 0 3 (15 3(15) 0.13

AMBS 0.48 24 200 0 0 0 0 0 o0 0 0 0(00) 0 (00 0.13

AMBS 0.95 u 200 0 0 1 0 0 o0 1 0 1(05 1005 0.25 NT NT

AMBS 19 “ 24 o7 T

MC 0.00005 24 200 5 5 8 1 1 0 139 2 97 (485) 93 (465) 013

Vehicle? 0 48 200 0o 0 3 0 0 O 3 0 3(15 3(15) 0.38

AMBS 048 48 200 01 0 1 1 O 3 1 3(15 3(15) 0.13

AMBS 0.95 48 200 4 1 0 0 1 O 6 0 6 (30 2 (10 0.25 NT NT

AMBS 1.9 48 51T 2 24 4 0 0 430 460 1 51 (100) 51 (100) 3.36°7

MC 0.00005 48 200 8 58 125 2 7 10 210 16 103 (51.5) 102 (51.0) 0.25

Abbreviations :gap: chromatid gap and chromosome gap, ctb:chromatid break,cte . chromatid exchange, csb:chromosome break,
cse:chromosome exchange (dicentric and ring etc.), 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, NT :not tested, T: Toxic;this group
was excluded from judgement in case of less than one hundred cells for structural aberration analysed or less than four hundred cells for
polyploid cells analysed. 1) 0.5 % carboxymethylcellulose sodium solution was used as vehicle. 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) Cochran - Armitage’s trend test was done at p<0.05 when the
incidence of TAG and polyploid in the treatment groups was significantly different from historical solvent control at p<0.05 by Fisher’s exact
test. 6) One hundred and nineteen cells were analysed. *:Purity was more than 98%. Paratoluidine (about 200 ppm) was contained as
mpurity.

Table 2 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with 2-amino-5-methylbenzenesulfonic
acid (AMBS) ** without $9mix

Concen- S9 Timeof No.of No. of structural aberrations No. of cells

Group tration mix exposure cells Others® ___with aberrations Polyploid® Trend test®
(mg/ml) (h)  analysed gap ctb cte csb cse mul® total TAG (%) TA (%) (%) SA NA

Control 200 0O 1 0 0 0 0 1 0 1 (05 1(05 07

Vehicle! 0 - 6-(18) 200 o 1 0 0 0 0 1 0 1(05 1(05) 0.63

AMBS 0.48 - 6-(18) 200 1 0 0 1 1 0 3 0 3(15 2(10) 0.25

AMBS 0.95 - 6-(18) 200 1 0 0 1 0 0 2 0 2 (1.0) 1 (05) 0.25 NT NT

AMBS 1.9 - 6-(18) o7 T

CPA 0.005 - 6-(18) 200 g 1 0 0 0 O 1 0 1 (05 1(05) 0.00

Vehicle? 0 +  6-(18) 200 0 2 0 0 0 3 0 3(15 3(15) 0.38

AMBS 0.48 +  6-(18) 200 o 0 0 o0 0 0 0 1 0(00) 0(00) 0.25

AMBS 0.95 +  6-(18) 200 0 19 23 0 0 O 42 0 W (70 14 (7.0 1.38* + +

AMBS 1.9 +  6-(18) 5 0 4 6 0 0 0 10 0 4 (80.0) 4 (80.0) 0.009'T

CPA 0.005 +  6-(18) 200 5 66 189 1 5 20 286 3 122 (61.0) 122 (61.0) 0.25

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

cse: chromosome exchange {(dicentric and ring etc.), mul : multiple aberrations, TAG : total no. of cells with aberrations, TA :total no. of cells
with aberrations except gap, SA:structural aberration, NAnumerical aberration, CPA:cyclophosphamide, NT:not tested. T:Toxic,;this
group was excluded from judgement in case of less than one hundred cells for structural aberration analysed or less than four hundred cells
for polyploid cells analysed. 1) 0.5% carboxymethylcellulose sodium solution was used as vehicle. 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) Cochran - Armitage’s trend test was done at p<0.05. 6) Five cells
were analysed. *: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 correction for muitiple comparisons. **:Purity was more than 98%. Paratoluidine (about 200 ppm) was contained as
impurity.
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Table 3  Chromosome analysis of Chinese hamster cells (CHL/IU)treated with pH-adjusted 2-amino-5-
methylbenzensulfonic acid (AMBS) * under presence of S9 mix

Concen- S9 Timeof No.of No. of structural aberrations No. of cells
Group tration mix exposure cells Others®  with aberrations Polyploid® Trend test®
(mg/ml) (h)  analysed gap ctb cte csb cse mul? total TAG (%) TA (%) (%) SA NA
Solvent? 0 +  6-(18) 200 0o 3 2 0 0 O 5 1 3(15 3(L5) 0.75
AMBS®  0.48 +  6-(18) 200 o 1 o0 0 0 0 1 0 1(05 1(05) 0.38
AMBS 0.95 +  6-(18) 200 o 0 0 0 0 o 0 0 0(00)., 0(00) 0.13 NT NT
AMBS 1;9' + 6-(18) 200 2 6 0 0 1 0 9 0 6 (30 4 (20 0.13
CPA 0.005 +  6-(18) 200 6 71 169 6 1 0 253 0 123 (61.5) 121 (60.5) 0.25

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

cse :chromosome exchange (dicentric and ring etc.), mul | multiple aberrations, TAG:total no. of cells with aberrations, TAtotal no. of cells
with aberrations except gap, SA:structural aberration, NA: numerical aberration, CPA :cyclophosphamide, NT :not tested. 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
analysed in each group. 5) Cochran - Armitage’s trend test was done at p<0.05 when the incidence of TAG and polyploid in the treatment
groups was significantly different from historical data of negative control (vehicle)at p<0.05 by Fisher’s exact test. 6) The pH of treatmint
solution was adjusted with 0.1 N NaOH before adding to the dish. *:Purity was more than 98%. Paratoluidine (about 200 ppm) was contained

as impurity.
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OECD SIDS 4-AMINOTOLUENE-3-SULFONIC ACID

SIDS INITIAL ASSESSMENT PROFILE

CAS No. 88-44-8
“Chemical Name 4-Aminotoluene-3-sulfonic acid
SO;H
NH,

Structural Formula
H;

SUMMARY CONCLUSIONS OF THE SIAR

Human Health

From the outcome of a single dose administration reported in a preliminary examination of a 28-Day Repeat Dose
Toxicity study [OECD TG407], the oral LD50 in rats is considered to be greater than 2000 mg/kg in both sexes. This
substance was not corrosive or irritant to human skin.

In the 28-Day Repeated Dose Toxicity study [OECD TG407], this substance was administrated to male and female
rats at 0, 100, 300, 1000 mg/kg/day dose by gavage. At 1000 mg/kg/day in males, a decrease of white blood cell
count, total cholesterol and urine pH, also an enlargement of cecum were observed. At 1000 mg/kg in females, an
increase of GPT and a decrease of glucose, also an enlargement of cecum were observed. All of those changes
recovered within 14 days after cessation of the treatment. No other dose-dependent histopathological changes were
observed 1n any dose groups. No changes in mortality, behavior or toxic effects on the body weight and food
consumption were observed in any dose levels and 1n any sexes. The NOAEL for both sexes is considered to be 300
mg/kg/day.

This substance was not mutagenic in bacteria up to 5,000 ug/plate [OECD TG471, TG472] and 10,000 ug/plate. A
chromosomal aberration test tested up to 1.9 mg/mL (10mM) {OECD TGA473] was negative except in the 6hr short-
term test in the presence of an exogenous metabolic activation system. The positive response in the 6 hr short term
test was based on the low pH, because the induction of chromosomal aberration was diminished after adjustment of
the pH to a neutral range. The result of an unscheduled DNA synthesis up to 187 mg/L was negative. Furthermore,
an in vive micronucleus test was negative. Overall, this substance can be considered to be not genotoxic in vitro and
in vivo.

In a Preliminary Reproduction Toxicity Screening Test [OECD TG421], this substance was administrated to male
and female rats at 0, 100, 300, 1000 mg/kg/day dose by gavage for 48 days in males and 41 — 46 days (from 14 days
before mating to 3 days after parturition) in females. No compound-related dose effects were observed in the
copulation index, fertility index, gestation length, number of corpora lutea or implantations, implantation index,
gestation index and maternal behavior. As for pups, there were no significant differences in number of offspring or
live offspring, sex ratio, the live birth index, the viability index or the body weight. No pups with malformations were
found in any groups. No changes in clinical signs and necropsy findings were observed in offspring. From those
results, the NOAEL for reproductive and developmental toxicity 1s considered to be 1000 mg/kg/day.

Environment

This substance is soluble in water (6.0 g/L at 20°C) and the vapor pressure is low (< 0.00052 Pa at 100°C) [OECD
TG104]. This substance was not readily biodegradable (0% after 14 days on BOD) [OECD TG301C] and is stable to
hydrolysis in water at pH 4, 7 and 9 [OECD TG111]. The bioconcentration potential is low (BCF <4 (0.2 mg/L) and
< 0.4 (2 mg/L)) [OECD TG305C]}. The log Pow is -0.67 at 25°C [OECD TG107]. This substance, if released into
the atmosphere, will react with photochemically produced hydroxyl radical and decrease with a half-life of 4.5
hours. The pKa value of this substance is 3.28. It is present as a zwitterion under environmental condition. The
behavior of this substance in the environment is considered to be similar to a weak acid.
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OECD SIDS 4-AMINOTOLUENE-3-SULFONIC ACID

The fugacity model (Mackay level ITI) suggests that if released to water, the majority of the substance would remain
in the water compartment and, if released into air or soil, ca.50% would distribute to both water and the soil
compartment.

In an acute toxicity test to fish, the LC50 was greater than 10 mg/L (Oryzias latipes, 96hr limit test) [OECD
TG203]. ,

In an acutertoxicity test to daphnia, the EC50 was greater than 10 mg/L (Daphnia magna, 48hr limit test) [OECD
TG202}.

In an acute toxicity test to algae, the EC50 was greater than 10 mg/L (Selenastrum capricornutum: 0 — 72 hr
biomass, and 24 — 72 hr growth rate) [OECD TG201].

In a chronic toxicity test to daphnia, the NOEC was 3.2 mg/L (Daphnia magna, 21 days reproduction) [OECD
TG211] and in a chronic toxicity test to algae, the NOEC was 10 mg/L (Selenastrum capricornutum: 0 ~ 72 hr
biomass, and 24 — 72 hr growth rate) [OECD TG201].

Exposure

The production volume of this substance in 2001 is estimated to be 2,000 - 3,000 metric tonnes/year in Japan and
ca.18,000 metric tonnes/year in the world. The production countries are Japan, Korea, P.R. China, United Kingdom
and U.S.A. In total there are about 20 manufacturing sites and about 55 use sites in the world.

This substance is produced in closed systems, and the packing process is performed in semi-closed or open systems.
The user may use it in semi-closed systems. The only recognized use is as an industrial intermediate in the synthesis
of organic pigments (Pigment Red 57 and its metal salts). These pigments are utilized in ink, paint, stationery goods,
cosmetic goods and for the coloring of resin, fiber, leather, paper, rubber, etc. The concentration of the non-reacted
parent substance in pigments is not known, but the consumer exposure is thought to be insignificant. There are no
known direct uses of this substance in any consumer product. In the case of cosmetic goods (lip stick, etc.),
regulations are in place in each region, for example the content of the substance in the colouring agent must be less
than 0.2 % in the USA. Therefore, the possibility of consumer exposure from cosmetic goods is considered to be
low.

Because of its use limited to the pigment industry and its low vapor pressure, the release of this substance into air
and soil is very low. The concentration of this substance in effluent water from waste water treatment plant of
manufacturer in Japan is less than 0.009 mg/L. The total emission from manufacturer’s site through water in Japan is
calculated to be less than 5 kg/year.

Based on the use and the properties of the substance, only occupational exposure by inhalation and dermal routes
need to be considered.

RECOMMENDATION

The chemical is currently of low priority for further work.

RATIONALE FOR THE RECOMMENDATION AND
NATURE OF FURTHER WORK RECOMMENDED

This chemical is currently of low prionity for further work because of its low hazard potential.
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