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2-ANHT IR IA YT VOERFEROFEICOVT, MIEEAAV A HBERE
BABREEWST S ik it L,

BREBE LT, Salmonella typhimurium TA100, TA1535, TA98, TA1537 H LU
Escherichia coli WP2 wwrA 2RV, EEES LUOREER{LEOVWTI L, ARRER
BRTid. 50~5000 xg/TV-} TERL/E I A, RHEUNBD LN ->DT. KK
BRTERE. REEHEELE bic 312.5~5000 »/T-} ORBTERREEEL 7,

ZDHR. 2EDOARRE S, AV BHORERICOVWT, WThOHEETHREYE
SBD 2 EUEEBARE IO —HDEMARDONTEN > ENE, 2-ANHTH
RyVA I =iz AoRBERRICBOTEREREZR LY (B LHExNT,
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BEAEAL ML A SRR B B BEREO—BE LT, 2-ANAT RO YA 35
Voo NT, HEAR AEREALERRBE T L — MNEIC LD EH L1

DRI, YILERT (RXIFTRHE) KBIFEERF Y VERMENSFEEREAN
DERERER. KOIKBEIBES L) 7 k7 7 VERED 5 FEREADHIRE
RER B LEEREEORURTS 5,

RERL. WRYEATOE ERERIIERS S IEBEEL . WL boRMRHE
% (50 B Ik - TEESN D HRMEORBMOL REM £ RBT 5 RBEL
EENDIE TS,

ARBRIE. TFELEMEIE S RROFEI oV (A6 3 B31H. BHRIEE
23T, R 306%. CLERE 3038) Bk CORDEURBRN A K54 L ¢ 471, 472 &2
LU, (LEMECLPARE (RAFISOME 3 A31H, BHRMEMES0S, WAM 2208, 50R
H85%, IGTRACHELIHI8H, MATHE 233%, HAHIBE, LA 8235) i
WTERL T,
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Salmonella typhimurium TA100
Salmonella typhimurium TA1535
Escherichia coli WP2 uvrA
Salmonella typhimurium TA9S
Salmonella typhimurium TA1537
S. typhimurium @ 4 EHRIZ19TFE10831HIZT A ) A ARE.
NoBEZiF T,

E. coli WP2 uwrA #RIZ19794£ 5 B 9 BHiC honhs
22571,

WREREIZ. —80CLUTTHERFEL. SREH K. EEAGEHORAMNB, T3 /B
ER{E, UVEEZH, BLXOEZER (rfa) &7 P2 VitERF (pKM101) OF &I
DWTORUHERLZIT- T,

RERICBLT,. =a—bMY) b 70N 2 (Ox0id) ZANLFERAREICER

ZHEEL, 3TC, WIKRHMABRE SERL . DDERERKE Lo

(BB E]

2-A VAT IRUYAIF =)L (CAS No 583-39-1, LITMB I &B8) 3. HFE
150.22 DYREBHBMRTH S, ME 98.5%DHD (ny PEHES : EN T
&E LT Na.S0. BEESD. D E Nofs

INtc, HEBRYHEHIE., ERNETERTELLTRE LT,

MBI, YAFNLZILARFYF (LT DMSO &LBE, 0 v FES : APQ5928 B LN
APJ3434, FISLMIB T M) 1< 50 mg/ml KRB LS ICHBY L%, ABETEICL
20 L3 THRRLAHDE, EPMHBRICH VI,

EBFWAEFICBNT, MBI O IMSO BT TOREURRE. BENSHBETHSHDT,
ARBRTOEEE (3.125 ng/m!) BLUOMHRFACRABICERL cREARTRR
(H-93-267) TORIRE (300 ng/ml) D 2REICOVT, EREREHTTEBL I, %
OFER., BB IBRMICBI 23SV TNVOREERE. ThenmiiE (0 o
Fzt LT, 99. TB LU 108%BTH » 1o TN HDMEIF. HFFAA THE L A
Hizd -7 (Appendix 1. 2),



Tl ABRB I ICHAVLACHEEREIIOVWT., SEMERARET - 2ER. 3.125 ng/
e BHEOSRGBEBREICH L. 96.2~97. 1%, 50 mg/nl MBI, 95.4~96.2%6TH >
Foo TNODMESUHEFROEE L HFBHEATH -7 (Appendix 3) o

PED#ERMNS, MB 113 DMSO P TREETH D FRBAYUEPORBRYEDS
BRAEOEOEHEAICH S I LRI,

(RSt A E
W BUENBYEBLUZOBRIEIUTOEEDTH 5,
AF2 @ 7774 (L EPRIZEE) ny &S 46, FMIEL99. 9%)

SA 1 7HEFMIDA (FOEAi BT 2M 1y b &S TWR3330,  AEEES0ILAL)
9AA : 9-TYTNIY (Sigma Chem. Co. my}&ES 96F05641, #ifE9I8%LLL)
2AA @ 2-TYTvMEY (FOJEMIZETWR myh&S DSF2950,  MHEZ90%LLE)
AF2, 2AA i3 DMSO (FOEALZE M) B LI b D% -20CTHIEREL . HIFIRE

L7zo 9AA (3 DMSO i, SA FARFKICEM L. EPMCHBRICAHWV I,

(Bgihdb L OF 89 Bk D)
1) by TTH— (AEHAD
FROKER A BEE B) 25REL 10:1 OHETES Ui,
(A) W74~ (Difco) 0.6%  (B) L-tx#9Y 0.5 mM
AL 94 0. 5% Et# 0.5 oM
. 0 WPZ ARSI 0.5 aM L- R YT R T 7 LKAV,

2) BRI
i3, BEMERASHEORDEREM (ABREARTR., oy M ES .
DJO20GI. 19934 7 A 6 HEEHL L UAHABRTIE. o v MES : DJ04OLI, 1993€F12H
18HBLE) ZHWV ., Wk, Bl LBV DRI TERDOLED TH 5,

BRERT/3v9hTKFOY)  0.2g  JKBR{LFM)9A 0.66¢
11/ER - 17KF0H) 2g  Tha-z 20g
ERIKER A A 10g K’9b78- (Difco) 15g
Y /BR—T7 7829k 1.92¢g

EOmm DYy—L 1HWHD 30 m ZRLTEDTH 5,



3) SO E#H (1B TFILEORSE5L)
59" 0.1mf  NADH 4 umol
ALY A9 8 umol NADPH 4 pmol

=Rl LI 33 pmol ML VB R TR
(pH 7.4) 100 umol
Tha-2-6-Y Bk 5 umol

** 1 TiHERD Sprague-Dawley BT v b7 2 /L ES— V(PR B &
O b6 NV ISKUBR)OHABRESETHEAZTEL THERLL
S9 (Fya—<@. oy FES RAA-297. 19934 8 A2THEBLE B &
U RAA-304, 1994%F 1 A28H&&E) =H /. PB LU BF 0)4&
5%/31HH PB 30 mg/kg. 2 HE PB 60 mg/kg. 3 HE PB 60 mg/
kg LT BF 80 mg/kg. 4 HE PB 60 mg/kg THV. b\fﬂ%ﬂﬁ
W5 LcbDTH 5B,
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TU—bEEHOT, BEEEBXUORBERLEICK > TEHBRZ1T- 70
INRBREPRICh y TT A — 2l HERYEARK 0.1 n, VU UREEEKR 0.5 ne (UH
EHAARRICBVW T S9 BK 0.5 mf) . MEEK 0.1 i ZEALIOLABKE
MR Bicii L CED I, 7o, WREBE L THEBEMERUEORDLDIC DMS0. £/
BEREOBHNBHERR SRV, SREFSLOBURNBYMEOEHRL LIUHRR
Table 1~ 3iZ/RL 7. HRIIBTCTHRIFMITV. ELALER v _—HEREL. #U
HHEOFEICOWVWTIE. RS 5V ITEEBMEE T T, BEXRADOREEDREDN S HKr
Ltco AOWISERIZHERERBRICBVW TR, BESIUBHYBETIR KT >, &
BIZOWTR 1K 2E L, o, ARBRICHBOTEHMNBEHSLUOEHEICDE, 3
W22V, ThEhz OEEELERREEL RO, ARRERRIS 1H, KHBRE
A—RHRICOWT 2 EEML. BRECKERZTT - 7o,

& B %)

AV 5 BOREED I B, 1 BULOREREDOERED 5V RAHMERAEICISVT,
HBRMEAEFETAEREICH I 3ERT 0= —HOFHEN, BERNROENITHEANT
2ELLEIcEmL. o, ZOEMICERKES 3 WIIHEBKERNBD SNIBEEI,
ZHBRYMBEIARRRRICBVWTERERER TS (BH) LHETs L LT,
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HEROLBREEZEL T, EEECERLELRIZTBThOH 5T LELH - L FES
JUHBTEEN O DBBRIZ LB -7,

(AEZREHER]

fER%4 Tablel IZRL7ze MB LICDWT, 50~5000 x/7V-} DEHATALZR S &
L BBREEHLcE A, TXRTOREEICHVWTERE. ABEREE bichiEkE
EEEoRoF gRAT AT A

Lichi- T, AEBRICBI 2 EEHEE. TXTORERICEVT, EEE, R#ERE
bk & bic 5000 we/TV-} &FHT & E LT,

(AEHER) ,

FEE%E Table2. 3 IKRL%ks MBI IZDWT, T XRTOREFICOVWT., HE
B REE®ILEE bic 312,.5~5000 #g/7V-} OEEAT. A% 2 & L. RERZEER
Lo 2EIDHBAZELT. AV b BEORTHEOERERER. R#MEMILEDOVWTRICE
WTH, HEKRGEHDH PERI 0 - HOEMIRD SN ih -7, TAI00 ODEEED
FORBHEHLEICEWT, REHED 5000 w/TV-b BV THEENED Shis

MBI iEDWTEBLAHRICEWT, BEFEETIE, WIFhORERICEVWTHE
EIo-—HoBEm»rBEDH S, BiEEEE & bICitlShEZR o= —-HIBEX b
AT ba—IVEDOFGHA TS~ 2 &6, FAEBRROBI KR I NI,

PEO#HBIZESE, MBI R, AVWLHERRCBVLWTEREREREEEF LTVWHD (BH)
EHIEL T,
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Table 1. Results of preliminary cytotoxicity test in reverse mutation test of
2-Mercaptobenzimidazole** 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 TALS3S WP2uviA TA98 TA1537
0 104 138 135 11 12 14 15 22 14 22 24 14 9 6 6
( 1261 18.8) ( 12 1.5) ( 1712 44) ( 20% 53) ( 7¢ L7)
50 121 11 18 14 2
150 108 16 16 13 4
500 117 14 8 13 8
S9Mix 1500 97 16 15 15 7
G 5000 48 9 12 16 9
0 151 137 123 21 15 10 32 33 24 28 39 30 6 15 - 8
( 1371 140) ( 15% 55) ( 30 49) ( 32+ 59) ( 10 47)
50 153 9 27 34 15
150 147 10 19 39 22
500 112 11 20 31 15
S9Mix 1500 83 8 24 29 17
+) 5000 74 4 10 14 7
Positive Chemical AF2 SA AF2 AF2 9AA
control Dose (ug /plate) 0.01 0.5 0.01 0.1 80
S9 Mix (-) | Number of 493 456 502 {376 367 370 | 183 173 197 | 761 796 776 | 985 1095 1152
colonies / plate ( 4841244) ( 3711 46) ( 1841 12.1) ( 778£17.6) (10771 849)
Positive Chemical 2AA 2AA 2AA 2AA 2AA
control Dose (ug /plate) 1 2 10 0.5 2
$9 Mix (+) [ Number of 937 879 941 | 260 250 245 [1100 909 921 | 300 337 342 205 197 196
colonies / plate ( 919+ 347) ( 252 7.6) ( 9771107.0) ( 326£229) (199t 49)

AF2: 2-Q2-Fury1)-3-(5-nitro-2-furyDacrylamide , SA: Sodium azide, 9AA: 9-Aminoacridine, 2AA: 2-Aminoanthracene

** : Purity was 98.5 %.




Table 2. Results of reverse mutation test (1) of 2-Mercaptobenzimidazole** on bacteria

With (+) or | Test substance Number of revertants (number of colonles / plate , Mean 1 S.D.)
without (-) dose Base - pair substitution type Frameshift type
S9 Mix (ug /plate) TA100 TA1535 WP2uvrA TA98 TA1537
0 104 8 106 | 12 26 11| 20 18 19 20 16 23 8 8 7
( 100+ 9.3) ( 16 8.4) ( 19 1.0) ( 20% 3.5) ( 8% 06)
312.5 8 95 118{ 13 10 10, 27 21 16 14 23 17 5 4 5
( 100+ 15.7) ( 11+ 1.7) ( 211 55) ( 18% 4.6) ( 5t 0.6)
625 75 8 80 | 10 11 9 16 13 27 18 15 17 3 3 5
( 80+ 45) ( 10% 1.0) ( 19% 74) ( 172 1.5) {( 4% 12)
1250 8 91 92 6 4 6| 16 22 17 4 12 17 5 2 9
( 88% 6.7) ( 5% 12) { 18 3.2) ( 14 25) ( 5+ 35)
SOMix 2500 97 81 104 5 9 9 12 14 13 16 24 14 6 4 7
( 94 11.8) ( 8% 23) ( 132 10) ( 18+ 53) ( 6+ 1.5)
0] 5000 93* 58* 43% 11 9 61 13 7 14 8 11 11 5 5 6
( 65%25.7) ( 9% 25) ( 11+ 38) ( 10 1.7) ( 5% 06)
0 124 122 155 8 14 17 27 31 20 35 39 22 6 20 11
{ 134+ 185) ( 13% 46) ( 26 56) ( 32% 8.9) ( 12¢ 71)
3125 118 102 9 | 17 12 71 22 18 27 28 20 22| 15 18 11
( 105£11.4) ( 12+ 5.0) ( 22 45) ( 23 42) ( 15+ 35)
625 105 99 90 10 13 8 24 20 23 21 17 16 13 12 18
( 98% 7.5) ( 10 25) ( 224 21) ( 18+ 2.6) ( 14 3.2)
1250 90 78 78 ) 10 10 11 23 15 14 25 271 18 9 8§ 17
( 82t 69) ( 10 0.6) ( 172 49) ( 2312 47) ( 11+ 49)
SOMix 2500 71 8 84 2 7 11 14 18 13 18 23 24 ] 11 7 10
( 80 8.1) ( 7+ 4.5) ( 15 26) ( 22+ 3.2) ( 9+ 2.1)
(+) 5000 60 4 4 7 6 8| 17 12 11 18 10 19 7 7 10
( 49z 99) ( 7% 1.0) ( 13+ 32) ( 16 49) ( 8+ 17)
Positive Chemical AF2 SA AF2 AF2 9AA
control Dose (ug /plate) 0.01 0.5 0.01 0.1 80
S9 Mix (-) | Number of 635 556 616 | 242 233 248 {212 203 207 | 898 968 992 (2016 1736 2227
colonies / plate ( 602+ 41.2) ( 241 7.5) ( 2072 4.5) ( 953+488) (1993+246.3)
Positive Chermical 2AA 2AA 2AA 2AA 2AA
control Dose (ug /plate) 1 2 10 0.5 2
S9 Mix (+) { Number of 1293 1371 1277 | 396 338 343 (1697 1689 1874 | 572 540 563 | 518 397 392
colonies / plate (1314£ 50.3) ( 359+32.1) (17531 104.6 ) ( 558+16.5) ( 4361 713)

AF2: 2-(2-Furyl)-3-(5-nitro-2-furyl)ecrylamide , SA: Sodium azide, 9AA: 9-Aminoacridine, 2AA: 2-Aminoanthracene
*: Inhibition was observed agsinst growth of the bacteria.

*+ . Purity was 98.5 %,




Table 3. Results of reverse mutation test ( II ) of 2-Mercaptobenzimidazole** on bacteria

With (+) or | Test substance Number of revertants (number of colonies / plate , Mean % S.D.)
without (-) dose Base - pair substitution type Frameshift type
9 Mix (ug /plate) TA100 TAI535 WP2uvrA TA98 TA1537
0 103 125 12110 19 13|21 16 19 14 35 24| 4 7 1
( 1161 11.7) ( 142 46) ( 19 25) ( 24% 10.5) ( 7¢ 35)
312.5 99 122 10| 8 16 11| 19 29 19f 30 27 18| 6 2 7
( 10+ 11.9) ( 12 4.0) ( 22% 5.8) ( 25% 6.2) ( 5 26)
625 105 110 9| 10 12 9|2 19 21| 24 18 19| 9 1 3
(1042 7.1) ( 1ot 1.5) (203 10) ( 2% 32) ( 8+ 42)
1250 78 109 101 6 9 10(19 8 16| 25 27 2 7 6 6
( 9% 16.1) ( 8% 21) ( 14% 57) ( 24% 31) ( 6% 06)
SOMix 2500 77 9 10|11 4 8|10 9 8 18 19 1 5 2 5
( 80% 14.38) ( 8% 3.35) ( 9 1.0) ( 16 44) (4% 17)
(8] 5000 59* 56+ 524 8 8 16|12 8 6| 11 14 16| 4 4 9
( 56 3.5) ( 11+ 46) ( 9% 3.1) ( 142 25) ( 6% 29)
0 116 126 125 ] 12 11 9| 18 23 26| 43 27 31| 18 22 15
( 122+ 55) ( 1% 15) ( 224 40) ( 34 83) ( 18% 35)
312.5 119 109 92 15 15 5|19 24 2| 29 43 41| 4 9 12
( 107¢ 13.7) ( 12+ 58) ( 22¢ 25) ( 38 76) ( 8% 40)
625 100 9 91| 8 2 13|24 19 25| 29 30 30|12 1 4
( 94t 6.1) ¢ 8% 55) ( 23% 32) ( 30 06) ( 9% 44)
1250 92 8 76| 8 11 9|11 20 12| 3% 26 15| 9 71 13
( 83t 82) ( 9% 15) ( 14% 49) ( 271 120) ( 10& 31)
S9Mix 2500 60 8 84 ) 7 6 5|17 13 15] 31 24 27| 8 6 7
( 76 136) ( 6% 1.0) ( 15% 20) ( 27¢ 35) ( 7% 10)
) 5000 90* 71* 497 2 7 4117 11 14} 1s 20 2| 1 8 9
( 70% 20.5) ( 4% 25) ( 14% 3.0) ( 19% 36) ( 6% 44)
Positive Chemical AF2 SA AF2 AF2 9AA
control Dose (ug /plate) 0.01 0.5 0.01 0.1 80
S9 Mix (-} | Number of 611 620 600 |264 301 317 | 251 261 214 [1021 1080 1071 {2140 1781 2191
colonies / plate ( 6102 10.0) ( 2942272)  ( 242$248) (1057+ 31.8) (2037£223.5)
Positive | Chemical 2AA 2AA 2AA 2AA 2AA
control Dose (ug /plate) 1 2 10 0.5 2
S9 Mix (+) | Number of 947 722 500 | 362 334 304 |1439 1543 1591 | 353 765 307 | 343 366 4ll
colonies / plate ( 723+ 2235) ( 3331£29.0)  (1524%72.7) ( 475£252.2) ( 373 34.6)

AF2: 2-(2-Furyl)-3-(5-nitro-2-furyl)acrylamide , SA: Sodium azide, 9AA:9-Aminoacridine, 2AA: 2-Aminoanthracene
*: Inhibition was observed against growth of the bacteria.

*# : Purity was 98.5 %.
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