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Reverse Mutation Test of Sodium 3-nitrobenzenesulfonate on Bacteria
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BET7ARGHERMIEREREFZHH» 5 1994E12H 19
RiZo5 %5417 S. typhimurium TA98, TA100,
TA1535, TA1537" BXUE. coli WP2 uvrA®' DS5EER
TRV, SEHFE, BIRBEC-SOCUTIZEERE
L.

KB LT, SEMSREKTBRE, 7030 L% =
a— pY x> k70 X (Bacto nutrient broth dehydrated,
Difco Laboratories) &S # 15 mLIiZ#EE L, 37 CT12

BEIRBEE L. EEEOHBBE, BELEEL,

BELARBEOBERX LY I mLH-n IX10° U Lo
HHEI»MEONTVw L I AL, ABEmwmE L7,
FEEOBENEMREY, FERFEOF R
EEEBRI LT, FRARICAVW T ERIHEOSYE
TREFELTVB I 2R

2. WEME

JzmbraNxs¥r ALK BEFINIYL(OY b ES
Kol16, /E{bFE THEMWRM) 12, KERBOBEAT, X
HLTIE20%(20C) B, PAFLANFESF
(DMSO)I25i&, 7T M I LTIIHETHY, 5F
A CH,NNaO;S, FF&225.15, #FE98.8% (At
LT, &H0.63%, £350.04%, K5086%, 33-7=
PO 722V AWK 004% T SL)OYWETHS.
EBRTH, HWRYERBETCBVWCTRARBRYE Y
SRR, RSB o 1

3. WHEBRMEAMSRORY

BRI HETS) 2 Ay, RBEYEEE
B L CREREOUMAE (R 2 AR L. CORED
—E A EETHERAH IR THEREORA e AR L
7o BRI, FRFERRL .

4. [EtExRRE
FEHAEYEE LTCTERObDEFERL .
AF2 0 2-(2-79 )-3-(5-= +a-2-7 ) M) F 1)
N7 3R (FIGHESE T )
2-AA D 2-T 2T v b Tk (FOHIEE THG)
SA 1 TUALF b A (FIHEE T )
9-AA T 97 3 /7 22~ (Aldrich Chemical Co.)
AF-28 L UF2-AAZ DMSO (R 1LE£/F AR 12,
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AL, FALL. 5l L7 00HdRIETELOEEBD
THY, BV MmN ¥ —L1HH2H 230 mLEITE
LEbDTHA.

s Al Ny NS oy & -1 02g
7T VB - —KIR - 2g
Y UBKES AU Y A 10g
LT YT A 192¢g
KEEILT R A 066 g
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typhimuriumBIZ130.5 mM D-¥ 4+ F >~ B L 05 mM L-
K AF VKGR, E coliiZi205mM L- R 7 h 7
7 UKERFLIOEMZ, by TTAH-E LT

6. S9 mix ,

g6y ALLAD T — 4 A7 2 LSO mix(F
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T7x2 /3 WES - LBLUSERy /77K &1k
L 7= Sprague-Dawley R 7 v OB, SRE I N7
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7. REBAHE

RERIE, T A Fax—2arETIT-
REEIEREE, BRBRYEHRARD 5 VB ELER
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A LB C2ENEDERER o —HolEm
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Table1  Results of reverse mutation test of sodium 3-nitrobenzenesulfonate on bacteria(Dose range finding test)
[direct method:-59]
Test substance Number of revertant colonies per plate [Mean+S.D.}
concentration -
(ug/plate) TA100 TA1535 WPZ uvrA TA98 TA1537
0 139 128 151 9 14 13 27 23 14 28 28 20 5 7 7
(139 + 12] [12+ 3] [21 = 7] [25 + 5] [ 6% 1]
156 150 114 138 11 13 10 14 22 21 29 20 17 9 4 6
(134 + 18] [11+ 2) [19 + 4] [22 + 6) [ 6+ 3
313 133 140 156 15 23 10 19 10 15 31 17 15 5 5 7
[143 + 12} [16 + 7] [15+ 5] [21 + 9] [ 6+ 1]
625 127 147 158 12 16 8 16 16 25 19 16 7 5 5 5
(144 + 16] [12x 4) [19 + 5] {14 + 6] { 5+ 0]
1250 143 131 134 12 8 13 17 12 22 19 11 14 6 5 9
[136 + 6] [11+ 3] [17 £ 5) [15 = 4] [ 7+ 2]
2500 123 128 139 13 9 13 13 16 22 21 10 7 4 8 9
(130 + 8] [12x 2] [17 + 5] {13+ 7] : [ 7+ 31
5000 115 141 131 12 12 14 21 15 13 22 19 13 6 7 8
(129 + 13] [13+ 1] [16 = 4] [18 £ 5] [ 7+ 1)
Positive 735 722 721 357 371 339% 768 814 737 356 383 361 534 673 704"
control [726 + 8] [356 + 16] {773 + 39] {367 + 14] [637 + 91]

a) JAF-2;2-(2-Furyl) -3- (5-nitro-2-furyl) acrylamide, 0.01 ng/plate
c)IAF-2,0.04 ng/plate

d) IAF-2,0.1 wg/plate

b) INaNj;; Sodium azide, 0.5 «g/plate

e) :9-AA;9-Aminoacridine, 80 ug/plate

Table 2  Results of reverse mutation test of sodium 3-nitrobenzenesulfonate on bacteria(Dose range finding test)
{activation method :+59)
Test substance Number of revertant colonies per plate [Mean+S.D.]
concentration
(ug/plate) TA100 TA1535 WPZ uvrA TA98 TA1537
0 136 125 142 11 7 10 27 27 26 42 27 41 14 12 12
{134 = 9] [ 9+ 2] {27+ 1] {37 £ 8] [13 . 1]
156 141 134 136 14 14 4 25 18 14 39 26 43 18 17 16
137 = 4] [ 11+ 6] {19+ 6] [ 36+ 9] [17 £ 1]
313 133 110 140 8 6 14 17 16 23 37 40 40 16 8 10
{128 + 16} [ 9+ 4] {19t 4] [39 £ 2] [+ 4]
625 141 141 113 10 9 15 27 18 14 38 46 32 17 16 15
[132 + 16] [ 11+ 3] [20+ 7] [39+ 7] [16 £ 1]
1250 144 130 118 10 12 18 24 26 21 40 35 28 17 8 13
(131 + 13) [13+ 4] [24 + 3} [32+ 6] [13% 5]
2500 125 114 114 ‘ 14 13 15 17 15 25 4 28 38 il 10 5
{118 + 6] [14+ 1) {19t 5] [37+ 8] { 9+ 3}
5000 123 114 126 18 11 8 26 28 21 33 4 26 1117 9
(121 + 6] [12 + 5] [ 25 + 4] [34 £ 9] - [12+ 4]
Positive 316 358 338* 148 160 157* 858 733 930 334 325 333 69 73 103
control [337 + 21} [155 £ 6] {840 + 100] {331 = 5] { 82 + 19}
a) 12-AA;2-Aminoanthracene, 1 ug/plate b):2-AA, 2 ug/plate c¢):2-AA, 10 ug/plate
331
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Table 3  Results of reverse mutation test of sodium 3-nitrobenzenesulfonate on bacteria
[direct method:-S9] :

Test substance Number of revertant colonies per plate {Mean+S5.D.]
concentration
(g/plate) TA100 TAI1535 WP2 uvrA TA98 TA1537
0 137 121 140 9 9 8 16 14 14 27 22 14 9 8 9
[133 + 10) [ 9+ 1] [15+ 1] [21 = 7} [ 9+ 11
156 154 131 162 8 13 13 14 18 10 16 20 17 9 15 11
(149 + 16] (11 £ 3} [14 £ 4] [18x 2] [12+ 3]
313 123 148 132 8 6 12 13 17 13 19 23 26 10 8 9
[134 + 13) {9+ 3 {14+ 2] [23 + 4] [ 9+ 1}
625 154 147 150 9 8 12 15 18 13 4 22 15 12 7 10
(150 + 4] [10+ 2} [15+ 3] [17+ 4] 10+ 31
1250 159 147 131 9. 1l 12 13 13 9 19 23 25 11 5 8
(146 + 14] [11x 2] {12+ 2] {22+ 3] [ 8+ 3]
2500 156 139 132 16 12 7 14 10 10 21 20 16 8 11 10
(142 + 12} [12+ 9} [11 + 2] {19+ 3] [ 10+ 2]
5000 143 158 158 6 9 11 16 15 11 16 22 21 4 7 11
{153 + 9] [ o+ 3] {14+ 3} {20+ 3} [ 7+ 4}
Positive 976 934 1045°° 428 452 41.0"' 905 866 926°' 372 358 379+ 549 758 692°'
control {985 + 56] {430 + 21] {899 = 30] [370 = 11] [666 + 107)
a) : AF-2;2-(2-Fury!) -3- (5-nitro-2-furyl) acrylamide, 0.01 ug/plate b) :NaN;; Sodium azide, 0.5 pg/plate
¢) :AF-2,0.04 «g/plate d) IAF-2,0.1 ug/plate e)19-AA;9-Aminoacridine, 80 pg/plate
Table 4  Results of reverse mutation test of sodium 3-nitrobenzenesulfonate on bacteria
(activation method : +S9]
Test substance Number of revertant colonies per plate {Mean+5.D.]
concentration -
(ug/plate) TA100 TAI1535 WP2 uvrA TA98 TAI1537
0 131 131 134 17 19 14 23 15 15 32 34 38 14 17 27
132 + 2} [17+ 3] [18 + 5] . [3+ 3] f19+ 7]
156 161 163 141 16 20 15 20 16 14 40 37 38 25 22 23
{155 + 12} [17+ 3] {17 £ 3] [38x 2] {23+ 2]
313 156 139 149 18 14 14 16 14 13 44 40 28 18 19 16
{148 + 9] [15% 2] (14 2] {37+ 8] (18 + 2]
625 165 155 160 10 15 19 ’ 13 10 14 30 42 29 18 15 13ﬁ
(160 £+ 5] [ 15+ 5] [12+ 2] [3+ 7] [15+ 3]
1250 157 155 173 10 15 23 18 20 12 28 31 38 16 15 17
{162 £ 10] [16+ 7} {17 = 4]} [32+ 5] {16+ 1]
2500 139 179 155 25 16 21 22 9 12 43 37 43 14 24 18
{158 + 20} {21+ 9] [14 + 7] {41 = 3} {19+ 5]
5000 168 165 185 16 16 12 19 11 16 43 31 37 17 9 20
173 + 11] [15+ 2] {15+ 4 {37+ 6] {15+ 6]
Positive 423 451 427+ 236 251 267" 899 908 969<’ 205 262 283 95 94 98
control (434 + 15) (251 + 16] . [925 +.38] {250 + 40} {96+ 2}

a) 12-AA;2-Aminoanthracene, 1 ug/ pléte b):2-AA, 2 ug/plate c):2-AA, 10 pg/plate
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In Vitro Chromosomal Aberration Test of
Sodium 3-nitrobenzenesulfonate on Cultured Chinese Hamster Cells

£

J=bONRCEVANK VY EEFT P T LADRBERE
FRMOEEYBRATALD, Fr4=—X - NLR¥
— i sk DM F AR (CHL) % V> Tin vitrolZ B
AREHRREXBRTERL .

REGFEEARIIHVIBEYRET 5729, 5000
pg/mMLERESIREL L CHRRIEEISIREBRL T2k
I5, EFMEBEAMEE L ISBRNE, FUNE
BRMABES) mxFHFEBLIVEETOVThOBE
WBWTH, 50%% B2 MR malidsio s ik
Doz, LichoT, REERRERARIIBI S EEN,
AR RS L NG RER AR & 10625, 1250, 2500
B L5000 pg/mLE L7

AEROMER, EHRAEED L CEREBABEOWTHh
DHFECBVTH, FEREFLTET 2MBOHL > 2
AR Sk o /.

B EDEEDNS, REBFEHFTIZBNT, 3= O
AWK CEES M) o ad, CHL#ERB I L 6
HEELFR LMY LR L 7
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1. HERMERIEE

Fxr A Z—X - NLRAY B EDOEHEFBELE
(CHL) (A EXSKASEEMER TRAGSGT:
ENEERRT EEEMR) S 5BME0ELA I3AA
F) AEALL. HREEI, EEEETEC 10% DS
BTIYAFNANKRF L F(DMSO, FIEHZETEW) *
RIOL, MHEEREEH T CRELTBVL b DX ERE
CRL, BEFEOEREHI3EE TCOLORERALL.

2. BEA

Eagle-MEM # 555 #1 (Gibco Laboratories) % 121
CWEREL, IRICIEEEAF4 M (Gibeo Laboratories)
EUBOHETHEMLI-bDF VI,

3. BEEH

4108/ mL DM * S HEFEHES mLE T v— L (1
6 cm, Becton Dickinson Co.) {2z, 37CHCO, 1 >~
Fan—F—B5%CO,ATEFELL.

ERABE T, EEMEIORCESRY LR
Moz, 24FME & 4885 RIMB L 7. $7-, ErFEu
T, BEMG3IRFICS) mixEFES L UHFET

TORFREMMEE L, MBE TR, FHEERTELIZI8K
ML

4. S9 mix

iEHe r ALLADO B FEFKBRAEE S mix(F
vaA—w M) EEAL, EHLA. S9UE, FEREL
T7x/ NNV —LBIUS6-NY V75K kS
L 7z Sprague-Dawley R T v F DFFE» STEBE I /-
LbOTHA.

5. HWERYE

= hARIEAANKIEF N YA (O FES
KO0116, /heafbE TEEMRE) L, HBEBOH KT, K
AL Tid20% (20°C) L, DMSOW S, 71 >
L THBTHY, 5FRKCH,NNaQS, 5 F&
22515, MFEI8.8% (At LT, Ti063%, BiE
0.04%, K7086%, 33-V- b+ T2 WANWEKY
004% % EL)DYETHS.

EERE T, HRYWHERBTIIB VW TRAERYE
FWUTHER, TEHICEE b o7,

6. WERYEMHAROARN

BRI AEBARE (WAERETE) v, HBRYWE
FERL CRSBEOMBE (B ¥ FHRULA, 0/
WO—Er EETIERER L THEgEoMRAE R
L7:. #takigis, FBERSYL, 20> v — LA~OFEN
BIIEERED10% (v/v) E LT,

7. MBIISTEMnEIEER

LEREREHRICHCIEBEMEOLRBRE*RET
L7780, HEMHEOBRIEHIZRIITEELHR L.
0.1% 27 VAT NINAF Ly bKRBETHRE LMD
T BB EMEEES (Monocellater™, F 1) » /%A
FHETEM rACTHEL, BEBRFOMEEE
100% & LD KRB OISR > RO,

FOER, ERAREE L OERBAEEE b ICNE
LICETOBRETS0%% LEl 2 M msimialo o
nizH -7 (Appendix 1,2).
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Cell growth inhibition test of CHL cells
continuously treated with sodium
3-nitrobenzenesulfonate without S9 mix

Appendix 1

Concentration Average cell growth rate (%)

(«g/mL) 24-hour treatment  48-hour treatment
0(Solvent) 100 100

78 99.0 95.0
156 90.0 95.5
313 84.0 90.0
625 79.5 88.0
1250 74.0 845
2500 69.5 72.0
5000 62.5 67.0

Appendix 2 Cell growth inhibition test of CHL cells treated
with sodium 3-nitrobenzenesulfonate with
and without S9 mix

Concentration Average cell growth rate (%)

(ug/mL) without S9 mix with S9 mix
0(Solvent) 100 100

78 92.5 90.5
156 " 950 93.0
313 93.5 93.5
625 97.0 905
1250 85.0 93.0
2500 82.5 93.0
5000 750 86.5

8. EBRFOET

AP EEIMHIABROB R B, REEEFHBR T,
AR, ERFEIEREE & 12625, 1250, 25003 &
75000 wg/mL (B 2) D 4iBEFZE L. HBELT,
BT L Y REY R .

BEXBR L LT, MEMIEEETId N-methyl-N"nitro-
N-nitrosoguanidine (MNNG, Sigma Chemical Co.) 2.5
pe/ml, EEMMEE CI33,4-benzo {a] pyrene(B. [a]
P, Sigma Chemical Co.) # 10 pg/mL D@ CHW /. B
HATEEYE OBEICE, TR EDMSO(FIHET %
W) eFER L. ‘

9. REEROER
BEELT 2B MIRTC 3 V& 3 F{(Gibco Laboratories)
PRAREE LT02 4g/mL Y B XS ML b
)Ty RB TS HEE L, LS8 L ) Mt E
WL 7. 75 mMETE DY) & AKBHECIEERER, M
BB L HIA S — L - BERE(3:1) IR AR T &
BELL. ZREBRETCREEERLERL /-,
14% FLAFHTHISTEERLS. 25 4 FEAE,
BV —LICDOEIMERLT.
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10. FEAOEE

By — LB I00E, Tabb, LIBES D2
Dy x—bLD200@OTEPMRIEE, BEFE0ED
SAMGET CERZ L. ERIETa— FtL, §kET
BEs{To7. BEEkosirid, BFRBELEERES -
HASYHERD B & (MMS) 2 L 2 08E ILEOWT
TV, BREAEED L VIZIERETEEIOX v v 7, G,
Al EOBERE LM (Polyploid) DA # 12
DWTEIEL 7.

1. 2 EHE ,

BE LM, BERE0EE HE X IR
BOBIC OV THSTL, HBEE¥EAT 2MRIIOVT
i, Fr v 7OREETLHBEEDBE(+g) L&
WDV E(-g) LK LTREFL.

Frv TGO RAEEEREERS L UBEEEE
BOBBEEICOVWT, SREVBRELFTVEELEH
BAESHUT)NEDONIEEE, 7497y —D
EEHEET BV TARMBREZRER L OBOLE
EREEBEKEISERLEELT, 5%F131%%
WBEOHTEH > dbDERVL) 2 To 7.

FOE, BENBELLELT, HRYEIZL 5%
BERREMBOHBHEE S 2EEN ETHESICEML
POREMRG D 5V IRBREN RS 6 N5 E, Bt
EHEL. )

BERHIUEE

WM EICL AR % Table 1R LA, 3-=+ 0O
N ANFEEF P TLAZMAT2UERB LT
ASHEFMIEB L W ThOBEEIIBVWTH, REHKD
BEEFBLUBHEMBOSEEHIRZEOD O 2h o
AR

SRR L A4 R % Table 21377 L 72, S9 mix
FHFEBLUHFET CORMME L VTROBERC
BwTh, FEEOEERESL L OERERROZREE
A & N o 7.

L7:d%o T, FEBREGT T, 3= baXRIEXR

VR VEEF U AOCHLMAB I 34 5 Rk BES
FEHREtEYE L. FRBRERIE, CHLARICSB
W, RBAERELETHMBOBBEREHS % K%
FEty & + 5 YR BHEEE. A TLHEL IS
FRTOLDOTHo7.
B, EREYTHLIZ U ¥y ANKCE,
I ARV EUIANFCEBLI P4 bORIER
ok Y BOERBEICOWTE, Wb Salmonella
typhimurium TA98, TA100% BV /- 18REAERAR
TRE” LRESNTVS.
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Tablel  Chromosome analysis of Chinese hamster cells (CHL) continuously treated with
sodium 3-nitrobenzenesulfonate without S9 mix

Concen-  Time of No. of No. of structural aberrations No. of cells
Group. tration  exposure cells with aberrations  Polyploid?' Judgement '
(ug/mlL) (h)  analysed gap ctb cte esb cse oth total ~g(%) +g (%) (%) SA NA
Solvent 0 24 200 1 0 0 0 1 0 2 1{ 0.5) 2( 1.0} 0 — —
SNBS 625 24 200 1 0 0 0 1 0 2 1( 0.5) 2( 1.0) 0 ~ -
1250 24 200 1 0 1 0 0 0 2 1(05)  2( 10 0 - -
2500 24 200 1 0 1 0 1 0. 3 2( 1.0) 3( 1.5) 0 - -
5000 2 200 1 Y 2 0 0 0 4 2010 2010 0 - -
MNNG 2.5 24 200 4 27 186 2 3 0 222 188(94.0) 189(945)** 05 + -
Solvent 0 48 200 0 0 0 0 0 0 0 0(0) o(0) 0 S —
SNBS 625 48 200 1 0 0 o 0 0 1 0(0) 1(05) 0 - -
1250 48 200 3 0 0 Q 0 0 3 0(0) 3( 1.9 0 - -
2500 48 200 1 0 1 0 o0 0 2 1(05) 2( 1L0) 0 - -
5000 48 200 o 0 2 0 o0 0 2 2( 1.0) 2( 1.0) 0 - -
MNNG 2.5 48 200 13 55 172 27 21 0 288 185(92.5) 187(93.5)** 05 + -

Abbreviations; gap:chromatid gap and chromosome gap, ctb:chromatid break, cte:chromatid exchange, csb:chromosome break,
cse:chromosome exchange (dicentric and ring), oth:others, -g:total no. of cells with aberrations except gap, )
+gtotal no. of cells with aberrations, SA :structural abrration, NA :numerical aberration, SNBS:Sodium m-nitrobenzenesulfonate,
MNNG : N-methyl-N"nitro-N-nitrosoguanidine

1)]JP saline was used as solvent. 2) Two hundred cells were analysed in each group. 3)Multi-sample y? test was done at

p<0.05, and then Fisher's exact test was done at p<0.05 or p<0.01.

**:Significantly different from solvent group data at p<0.01 by Fisher's exact test.

Table 2 Chromosome analysis of Chinese hamster cells (CHL) treated with sodium 3-nitrobenzenesulfonate with
and without S9 mix

Concen- 59 Timeof No.of No. of structural aberrations No. of cells
Group tration mix exposure cells ' with aberrations Polyploid?' Judgement **
(ug/mL) (h)  analysed gap ctb cte csb cse oth total -g{%) +g(%) (%) SA NA
Solvent ' 0 - 6-(18) 200 1 0 0 0 1 0 2 1( 0.5) 2{ 1.0) 0 — —
SNBS 625 - 6-(18) 200 1 0 0 0 0 0 1 00 ) 10098 0 - -
1250 - 6-(18) 200 2 0 1 0 1 0 4 2010 4(20 0 - -
2500 - -6-(18) 200 0 o o0 0 o0 o0 0 0(0 ) 0(.0 ) 0 - -
5000 - 6-(18) 200 0 0 3 0 o0 0 3 3( 1.5) 3( 1.5) 0 - -
BP 10 - 6018 200 1 1 0 0 o0 90 2 1(05) 2(100 O - -
Solvent 0 +  6-(18) 200 6 1 0 0 1 o0 2 20100 2(10) 0.5 - =
SNBS 625 + 6-(18) 200 o 0 o0 0 0 .0 0O 0(0 ) 0(0) 1.0 - -
1250 + 6-(18) 200 0 0 1 0 2 0 3 2( 1.0) 2( 1.0) 0.5 - -
2500 + 6-(18) 200 1 0 0.0 i 0 2 1( 0.5) 2( 1.0) 0 - -
5000 +  6-(18) 200 0o 0 2 0 1 0 3 3(15) 3018 0 - -
BP : 10- + 6-(18) 200 8 31 M8 7 3 0197 151(755) 153(76.5)** O + -

Abbreviations; gap:chromatid gap and chromosome gap, ctb:chromatid break, cte:chromatid exchange, csb:chromosome break,
cse “chromosome exchange (dicentric and ring), oth:others, —g:total no. of cells with aberrations except gap,

+gtotal no. of cells with aberrations, SA:structural aberration, NA :numerical aberration, SNBS: Sodium m-nitrobenzenésulfonate ,
BP:benzol alpyrene .

1)JP saline was used as solvent. 2) Two hundred cells were analysed in each group. 3)Multi-sample x2 test was done at

p<0.05, and then Fisher's exact test was done at p<0.05 or p<0.01. '

**:Significantly different from solvent group data at p<0.01 by Fisher's exact test.
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