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Reverse Mutation Test of Sodium 2-naphthol-3,6-disulfonate on Bacteria

2F T =36 Y ANKREEF P T AORETE
RERSBHOFETMEAT 200, AW EHCVLER
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1. 1EIEEH

El AR 4 IR R a5 1994 F 12 F 19
B9 8-% 54T 72 5. typhimurium TASS, TAL00,

TA1535, TALS37Y B LIFE, coli WP2 uvrAY D5HERE .

RV, SEKE, BEEET-S0CUTIZHREE
L.

MERICHE LT, SREEETRERE, 030 Lz =
2 — 1) 3 b 70 A (Bacto nutrient broth dehydrated,
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7o, e, RREERELL /-

4. [EtestERE
Mt B E s LT TRObOEHEE L.
AF2 0 2-(2-790)3- (5= bu-2-7Yn) 7 &)
T I (FIEREE )
2-AA T 22T 3 T 2 kT v (FOeREE T2
SA 1 TURF B T A YRS TEW)
9-AA ;97 3/ 7Y Yy {Aldrich Chemical Co.)
AF-28 & 0°2-AA (£ DMSO (WM LERTIERT) 12,
SAL L UG-AATBERK (BRIRBRETIS) BB L L.

‘5, IEi
1) |PILI-IEXFRER(IL - )
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BT 7 F Y A - EAE 02g
& T oEE - —AkiE 2g
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BEHer AUAO T~ ARF 2 AHEESI mix(F
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T7x /NI EFy =B LIF56-~N V75 Ry3ik5
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Table 1  Results of reverse mutation test of sodium 2-naphthol-3,6-disulfonate on bacteria{Dose range finding test) ;
[direct method :-S9] :

Test substance Number of revertant colonies per plate [Mean%S.D.]
concentration }
{ug/plate) TAI100 TA1535 WP2uvrA . TASS TA1537
0 125 131 123 E: D RV 1 12 18 10 18 12 n 8 4
{126 + 4] [ 10+ 2] {14 £ 4] {13 4] [ 8§+ 4]
156 153 151 155 6 10 7 11 14 16 11 28 19 9 7 4
(153 = 2] [ 8+ 2} [ 14+ 8} 119+ 8] [ 7+ 3]
313 135 127 122 9 6 8 8 12 12 20 25 M § 4 7
[127 + 6] [ 8x.2) {11+ 2} [23 £ 3] [ 5+ 2]
625 137 136 117 9 & 10 10 14 19 23 17 18 3 8 4
(130 = 11] [ 8+ 2) fuazx 5 [19 % 3] [ 5+ 3]
1250 121 138 122 119 1w 14 16 16 25 15 20 4 9 5
{127 + 10] [16= 13 [15+ 1] [20 £ 5] [ 6+ 3]
2500 159 125 13t 8 6 9 19 14 12 25 12 24 4 9 10
[138 + 18] [ 8+ 2] [15x 4] [20 7] [ 8+ 3]
5000 139 170 153 6 8§ 9 6 7 2 0 24 13 4 7 3
[154 + 16} [ 81 2] [15+ 7] [16 £+ 7] [ 5+ 2]
Positive 951 904 894 265 289 292% 847 819 926¢ 399 402 428¢ 586 482 585
control [o16 + 30] {282 % 15] [864 + 55] [410 + 18] [551 + 60]

a}IAF-2,2-(Z-Furyl) -3-(9-nitro-2-furyl} acrylamide, 0.01 pg/plate b) - NalN;; Sodium azide, 0.5 zg/plate
c) 1 AF-2, 0.04 vg/plate d) ;AF-2, 0.1 pg/plate ) 19-AA ;9-Aminoacridine, 80 ug/plate

Table 2  Results of reverse mutation test of sodium 2-naphthol-3,6-disulfonate on bacteria {Dose range finding test)
[activation method:+59]

Test substance Number of revertant -colonies per plate (Mean®5,D.{ i
concentration * f
{pg/plate) TA00 TAL535 WP2 uvrA : TASS TAL537 :
0 121 140 139 8 8 9 13 012 20 33 47 36 11 16 14 i
(133 = 11] [ 8+ 1] - [ 15+ 4] [3+ 7] [ 14+ 3] :

156 130 164 145 -7 712 12 14 12 43 3¢ 24 . 15 14 10 I
[146 + 17] [ 94 3] [13+ 1] [ 32 + 10] [13= 3] !

313 142 135 117 17 11 14 15 22 15 31 34 47 9 12 15 g!
[131 + 13] [14 = 3] {17 £ 4] [37 % 9] [12x 3] ;

: |

625 119 165 148 i2 8§ -12 15 4 12 ¥ 21 32 13 13 10 §
{144 + 23] [11 £ 2] (14 2] [3C0+ 8] [12x 2] ;

' !

1250 131 167 146 9 7 1 22 18 |4 42 31 23 & 7 15 )
148 + 18] [ 9+ 2] . [ 18 = 4] [ 32 £ 10] [ 9= 8] |

: H

2500 134 170 1 10 7013 15 17 16 42 33 30 100 12 15 }
(153 + 18] [10+ 3] (1= 1] [35+ 6] [1z£ 3] ;

- i

5000 140 157 171 g 11 1 15 20 7 30 35 48 10 7 12 ;
{156 + 16] [10x 1] [14x 7] [38+ 9] [10x 3] i

1

Positive 361 324 349% 129 137 149% 081 954 g72< 244 266 249 98 - 102 100 E
cantrol fa45 + 19] (138 = 10} [969 + 14] [253 = 12] {100 £ 2] I

a) :2-AA;2-Aminoanthracene, 1 ug/piate b) 12-AA, 2 ug/plate c):2-AA, 10 pg/plate

)
i
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Table 3  Results of reverse mutation test of sodium 2-naphthol-3,6-disulfonate on bacteria
[direct method ;-59]

Test substance Number of revertant colonies per plate [Mean+S.D.]
concentration
(ug/piate) TA100 TA1535 WPZ uvrA TA9S TA1537
0 152 154 156 9 15 18 20 11 17 20 16 16 6 7 4
[154 = 2] P14+ 5] "[16 £ 5] : [17 £ 2] [ 6= 2]
156 163 166 153 13 9 7 1T 4 17 21 10 23 9 5 5
(181 + 71 10+ 3 [14 % 3] g+ 7] [ 6 2}
313 137 153 168 14 13 11 12 15 14 19 24 13 3- 4 5
[153 + 16] [13+£ 2} [14 £ 2] [ 19+ 6] [ 4+ 17
625 142 147 146 1410 13 11 17 14 12 15 28 4 4
{145 + 3] [12% 2] [ 14 £ 3] [18 & 9] [ 4% 1]
1250 149 134 153 11 5 12 14 16 37 13 21 20 3] 5 3
f145 + 10] [1c+ 2] {14 £ 4] [18 = 4] [ 5+ 2]
2500 122 126 137 18 9 12 13 g 15 12 16 19 4 6 3
[128 + 8] [13+ 5] [12 £ 3] [16 = 4] T 4+ 2]
5000 120 146 134 13 7 U 10 13 8 22 12 13 3 4 3
[136 =+ 9] {10+ 3] [10 %+ 3] [ 16 + 4] [ 32 13
Positive 758 827 1217 373 347 359% 815 763 795¢ 385 417 403+ 763 821 4950
control [76% = 54] [380 + 13] {701 + 28] [402 = 16} [845 + 96]
a‘) (AF-2;2-(2-Furyl) -3- (S-nitro-2-furyl) acrylamide, 0.0? ug/plate b) :NaN,; Sodium azide, 0.5 g/ plate
c):AF-2, 0,04 ug/plate d) :AF-2, 0.1 ug/plate &) 19-AA;9-Aminoacridine, 80 pg/plate
Table 4 Results of reverse mutation test of sodium 2-naphthol-3,6-disulfonate on bacteria
[activaticn method:+59]
Test substance Numb_er of revertant colonies per plate [Mean+S.D.]
concentration -
. {ug/plate) TAIQC TA1535 WPZ uvrA  ~ TA9S TAI1537
0 156 156 140 10 10 17 16 15 14 30 30 34 13 8 12
{161 = 9] [12 £ 4] [15+ 1 [31+ 2] {11+ 3]
156 150 141 158 15 14 10 I8 13 16 38 25 30. 8§ 16 13
(150 = 9] [13£ 3] ‘ [16% 3] [31x 7] [12 % 4]
313 153 151 183 12 13 15 17 22 18 19 29 36 15 15 8
(152 = 11 [13+ 2] [19 £ 3] [28 + 9] [ 13 + 4]
625 173 158 160 4 13 10 16 18 20 33 22 7 11 8 6
(164 = §) f1z+ 2] [18 + 2] [27 + 6] [ 8§+ 3]
1250 176 153 167 11 12 11 13 19 17 37 28 29 g 16 5
1165 + 12} (11 + 1] . [+ 31 131+ 5] L= 8]
2500 181 179 188 g 15 10 ' 20 13 17 3B 34 37 11 4 10
[183 = 5] [N+ 3] [17 + 4] [35x 2] [1z+ 2]
5000 178 160 185 14 12 8 21 23 23 A 18 20 9 8 9
[174 4 13) [ 11+ 3] [22 + 1] [2t £ 3] [ 9 1]
Positive 503 479 483 272 215 260" 1003 965 1068 285 279 293¢ 112 14 92w
control [488 £ 13] [250 == 28] [1012 % 52] [286 = 7] [103 £ 10]
a) :2-AA;2-Aminoanthracene, | pg/plate b):2-AA, Z ug/plate ¢} 12-AA, 10 ug/plate
375
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In Vitro Chromosormal Aberration Test of
Sodium 2-naphthol-3,6-disulfonate on Cultured Chinese Hamster Cells

Lty

2-F 7 = W36-FANK L EEF VY T LDRAFEE
EEREOEEZWHFTELYD, Fr 4 =—X - NLA
& — i A s D #RAE MR (CHL) & v Tin vitroll B
FHERBEETHBREEML .

REFEREFERIIAVARELHRET A28, 5000
g/mLE FHRAE L L Tl sEIsRessiTo Ak
ZA, EFNEE4REE L P43 EnE, g
BEAELES mxFFREEB LI UFREETOVWTAOEBE
IZBWTH50% % L0 4 HHia B EIGld f2 s & e &
ofz, LlzhioT, RERBFHBIIBIZBER, M
WEALEEH: 5 & OMMEIRERT AL B v & % 121250, 25008 L OF
3000 pg/mL & L 7.

AEOMR, ERLEEL JUERALEZOVTH

OFECBNTD, REAREZATIHABOBL» %
IR b kb 1o _
PLEOR g S, REBEETINBVT, 22977 k-
W-3,6-V AWK FEEF M) oy Ad, CHLMERD (o L3
BHEREFHER L (B LHEH L.

ik
1. VBRI AE

Fr4o—X - NAZY—iBROHEEFARIE
(CHL) (BxE#SAMEGEFER TREEHGT:

EXEERRT EERFRMR) 2 SHEM60E1ABEA

F) REA LA SR, SRABEIEC10%0E
BTTAFNVANRF T F(DMSO, FIGHE T #6) %
WL, BAESEREGETCRTFLTBVALORERH
CRL, BEFORREIBEITCOLORERLL.

2. BEEER

Eagle- MEM #7384 {Gibco Laboratories) % BB 2 fE
WERELL, Zhisgk#E b 40 (Gibeo Laboratories)
ZI0%RDEETHEMLAbDEAWL.

3. IEERH

AX10E/mL OHife & &HEERS mLE ¥ v — L (B
6 cm, Becton Dickinson Co) 2%, 37CTHCO, 4 >
FaN—F—(5%CO,)HTEEL /.

WAL T, ERERRIBECERDEMRES:
Wi, 24FH B L UMSRFME L 22, F7:, ARMRN
BT, RIS B 410 59 mixJFIRAE S X OFRET

376

TORFMALIE L, MBERTH, WEEEWRTSHI18KN
sl L,

4. 59 mix

50576 4 AR O AR E R B ERE S mix(F
Y I-T N EEAL, ERLA. SO, HEACL
TT7 2/ INWES— VB L5607 7R EHRE
L 72 Sprague-Dawley 2 M5 v I DD AR S 1L

LOHTHE.

5. WEAME

2-F 7 h =36V ANF BT Y TA(RY MR
FD-11001, A A A ALFTE@RE) L, @D - 2IK
EDHAT, KIZTAE, DMSO, A ¥/ —LIIFETH
D, FFRCHNa,0,S,, FF&348.26, #E6.4%
(T# e LT, K#3%, ERF0I%UT, MEOR
HEEEL)OWETH L.

EHRTH, HBEPERETCBVW TRARRYE
TR LER, EEEHCHER 2.

6. MERMEHLHENDE

R A AR (RRR B T & IV, MR
i LT RSB O R (B 2 BE L. TR
He D — S S TNES AR L C s i R L BRAE % S

Lz, i, HERRL, 202 v LANDEN

BIEREHEOI0% v/v) & L7,

7. iRERIEREINHIEES

LEEEERBICE R E LR L e d
Lizd, HBRYEOMBEE I T TREE LR L.
GBl% 2 UAZ LA+ Ly PRBETYEE L -HED
TE v BRI EMEFEE (Monocellater™, 1) 742
FEEFLHEM) 2 A CillE L, SENEFOMEMME
#100% & Lo &REFoEagERe ko,

FOHER (Appendix 1, 2), EFEAEEDB L UEREL
BEE S ICME L e TOBRET0%% £I 5 Mg
FEHEHNEIEED Sl o Ao,
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Appendix 1  Cell growth inhihition test of CHL cells
continuously treated with sodivm
2-naphthol-3,6-disulfonate without S9 mix

Concentration Average cell growth rate (%)

(ug/mL) 24-hour treatment  48-hour treatment
0{Solvent) 100 ' 100

78 102.5 87.0
156 101.0 92.5
313 . 97.5 84.0
625 §8.5 845
1250 94.0 . 85
2500 92.0 . 775
5000 82.0 . 60.0

Appendix 2 Cell growth inhibition test of CHL cells treated
with sodium 2- naphthol -3,6- dlsulfonate
with and without 89 mix

Concentration Average cell growth rate (%)

- (pg/mL) without S9 mix with 59 mix
0(Solvent) 100 100

78 102.0 95.5

156 95.5 103.5

313 85.0 : 104.0

625 ‘915 97.0
1250 94,0 975
2500 80.5 630
5000 83.5 ‘ 90.0

8. EERBOHTE

g R RO R T &, REFEERRTI,

R, SMEREMEBE L L1250, 25008 & TF
5000 pg/mL(AK2) O3BEEFE LA, HEELT,
BT BREE & RN ER B R BT 2.
Bl e LT, EHEOEE T N-methyl-N'nitro-
N-nitrosoguanidine (MNNG, Sigma Chemical Co.) % 2.5
pe/mL, SEIEHENEETIE3,4-benzo [a] pyrene(B [a]
P, Sigma Chemical Co.) # 10 ug/mL ORETH 2. &
WHEWEOBE IR, Vit b DMSO R bisE TR
By EER LA

9. REMEROEH

BERRIL T OREEIETIC 2 Ak 3 K (Gibeo Laboratories)
FRAGEREL LT02 g/mL B L 3 ICimiLA. b
Y7L TR REEL, BT LY % b
UL 7z, 75 mMIE{EA U v AKEE CERBENIER, B
H#Bﬂ*” LAy /— 0 - BEER B 1) IREBTWCHIE %
BE Ll ERERECREFERTMEHL LE,
1A% FLFHETHISAHEER L. A7 14 FEERE,
By - LIIoE3MfER L.

10. FBHEOEHS

Er— L8100, Thbb, LBEL/-H2
¥ L, 200 05RPEIEE, REREER6004%OIER
RTTESELE, EFfEETa—FEL, ﬁ@fﬁ”
BT/ BRBEAOGITE, AARBBERESS - @I
ﬁ%ﬁﬁ\ﬂAWM$kié%ﬁ&“ﬂ%OWTﬁw
TS 2 VTR ER O v v 7, T, ATl
EDHIERFE L IR (Polyploid) DF EIZ oW\ T
BEE L.

1. EEREHTE

HRE L MRS, SR OB L s L OV R
RBOBIZOWTHSL, WERFLETA2MiaIzonT
H, Frvv 702 eFTLHAr 8D BE0g) & E
D VEE (g SRR LTS

Fro 70 LREREERENES L ORI
JEDHRBUEREIZ2WT, ZRB 2 RELTVWEEEE
EARESB B T) VRO ONLBEIE, 7420 r—0
EEEEET AW TEEEREL SRERLOMORE
EE(FERBRISEMTEELT, 5%F31%%
MIBF OB CEH - b O AW) 24707

TOWRR, FEMBBELERLC, HBYHEICL ST
EEREHAOHBEENZBELD L CHEICEML,
PORERELED L VEABERHENED o hBE, Bk
EHEL I

BRBLIUEE

WML AR % Table LIZAR LA, 2-F7 b
—W36-VANFIBRT M) ARMAT24REESB X
AL I oBERIIBS VT, ek
DIEERE S L UEBERROFEREREZD i h
Y AR

TR AR T K AR % Table 21 R L7z, 59 mix
EHAES L UHAT COMMAE LAy hoilEs:
BWThH, REECESEES L UERERROSERE
Ao ohido iz,

L7zt o, REBFHETTIX, 2207 F— 363
ANWFEZEEF b v AOCHLER I T A 8RE4ET
FREMEEREE e U, REBER, CHLARIS
BT, REAETTET 5O NIREEE D5 % kiE
FRELTHEMENHEEEY SR THH 1575*M5‘*\
BERTOOTH o7,

hH, 227 rFr—NoEEEEIZIOWTH,
Salmonella typhimurium % F W/ {BRERERRER TR
%, DNASEHER T, Bacillus subtilis Z W 7-54&
iZM&tE, Escherichia colix VIS RBETHY,
BAREZ DV TREBELREERTWEY, 37, ¥
JT LAY —HkROBHKZIcI3MBEHW b2
YATA—A—TarERTEBERELRESIL TV,
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Table 1 Chromosome analysis of Chinese hamster cells (CHL) continuously treated with
sodium 2-naphthol-3,6-disulfonate without 59 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 c¢tb cte csh cse oth total -z (%) +g (%) (%) SA  NA
Solvent ' 0 24 200, O o0 ¢ 0 0 0 @ ooy o(0)) 0 - =
SNDS 1250 24 200 1 0 0 0 Q 0 1 c{0) 1005 0 - -
2500 24 200 6 2 0 0 0 0 2 20 1.0) 2010 0.5 - -
5000 24 200 1 2 0 0 00 3 2010y 3018 0 - -
MNNG 25- 24 200 11 37 19 5 0 G 248 196(98.0) 197{985)** 0 + -
Selvent ] 48 200 1 0 0 0 1 0 2 1{05) 20 L0 0 - -
SNDS 1250 48 200 1 0o 1 0 2 0 1 3015 4020 ¢ - -
2500 48 200 ¢ 1 0 0 0 0 1 1( 6.5) 1¢ 0.5 [ - .
5000 48 200 0 G 1 0 1 0 2 2010 2( 1.0) 0.5 - -
MNNG 2.5 48 200 18 41 178 22 8 0 267 183(91.5) 186(93.0)** 05 + -

Abbreviations; gap:chromatid gap and chromosome gap, cth:chromatid break, cte:chromatid exchange, csb:chromosome break,
cse’chromosome exchange {dicentric and ring), othlothers, -g total no. of cells with aberrations except gap,

+g:total no. of cells with aberrations, SAstructural aherration, NAnumerical aberration, SNDS: Sodium 2-naphthot-3,6-disulfonate,
MNNG : N-methyl-N"nitro-N-nitrosoguanidine

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

p<0.05, and thén 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.

Table2 Chromosome analysis of Chinese hamster cells (CHL) treated with sodium 2-naphthol-3,6-disulfonate with
and without 59 mix )

Concen- S9 Timeof No. of No. of structural aberrations No. of cells
Group tration mix exposure cells with aberrations  Polyploid*' Judgement®"
{ug/mL) (h) analysed gap cth cte csh cse oth total -g (%) +g(%) (96} SA NA
Solvent 0 - 6-{18} 200 1 0 1 0 1 0 3 20100 3(15) 0 — —
SNDS 1250 - 6-{18) 200 1 0 0 0 1 c 2 10 0.5) 2010 0 - -
2500 - 6-(18) 200 1 0 1 o 0 ¢ 2 1{ 0.5) 2{ 1.0) 0 - -
5000 - 6-(18) 200 0 0 1 0 1 ¢ 2 2{ 1.0J 2{ 1.0) 0 - -
BP 10 - 6-(18) 200 3 0 1 0 I 0 35 2( 1.0 5( 2.5) 0 - -
Solvent 0 + 6-(18) 200 ¢ o 0 0 1 0 1 1( 0.5) 1{ 0.5) 0 - -
SNDS 1250 + 6-{18) 200 0 0o 0 0 0 0 0 0{o) 0(0) 0.5 - -
2500 + 6-{18) 200 o 0 0 0O 0 0 0 0l o) G(o ) 0 - -
5000 + 6-{18} 200 - 1 0 1 0 o 0o 2 {05 2010 0 - -
BP 10 + 6-{18) 200 13 9 111 5 0 0 138 114{57.0) 121{60.5})** 0O + -

Abbreviations; gap:chromatid gap and chromosome gap, cth:chrematid break, cte: chromatid exchange, cshichromosome break,
cse; chromosome exchange (dicentric and ring}, oth others, -g:-total no. of cells with aberrations except gap,

+g:total no. of cells with aberrations, SAstructural abrration, NA numerical aberration, SNDS: Sodium 2-naphthol-3,6-disulfonate,
BP:benzo[alpyrene

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

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

#r Significantly different from selvent group data at p<<0.01 by Fisher's exact test.

378

255





