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L3EER (TI/AFN) RUyEVOEERFREOHEIIOVWT, MEEZ WV 2EFEAR
ERAREEHT 5L ICKDRIF LI,

BEBE & LT, Salmonella typhimurium TA100, TA1535, TA98, TA1537 HBL U
Escherichia coli WP2 worA 2\, Bk LUORBER{LEOVWTIh S, AERER
AT, 50~5000 pg/TV-} TEHBELEZA, HEMNBEDONEN> DT, KR
BCidEEE. RBEE(LEL b 312, 5~5000 pg/TV-b ORBTREREFEML 7,

ZDHR. 2HOFXRRBRE b, AV 5 BHOBRERICODVWT, WINOHBRTHEM
MIBD 2 U ELEBZER IO~ HOEMABDONEN 12T EM6, L3-ER (7
I)AFN) RyE iR, AWEBRRACBVWTEEREEZF LW (BH) &HEIH
7o
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B LB Rt SRR B RESEO—BE LT, L3ER (T AFL)
Ry¥ o0 T, EEERAVAERERERRRE T L — MEIC LD EH L1,

CORBI. PVERS (FXIFTRE) KBIFEERF D VERED HIEBERMEA
DERERER. 55 TIKBEIBI B M) 7+ 7 7 v Bk SEERIEA~DERE
RER AEEE UL ERREORIK TS 5. |

R, BRMEEEOE REHICIERS ¢ 3 EEEE, WALBMO bR B
% (59 BE) K& -TEESNIHBRMEORBWOLREMERRT 3 RBIELI
BENGIE>TWVWS,

ASRBRE. THEICEE RS RBOFEIco\WT) (B62E 3 A3, BEEE
2375, EHE 3065, 62ER/FE 3035) BLUORCDEMRERAT A K54 > 471, 472 1
L L. {LEYECLPEE (BBHI594F 3 A31H, BEES30S, ERE 2205, 50£F
$855, WMEFTMI63EILH18H, BALWE 2335, H4H38E, 63EHBE 8238) &
WTHEREL 2,



[Pkt L VRER A ]

% £ H)
Salmonella typhimurium TA100

Salmonella typhimurium TA1535
Escherichia coli WP2 uvrA
Salmonella typhimurium TA98
Salmonella typhimurium TA1537

S. typhimurium @ 4 ERIZI9TSFEI0ASIBICT A Y AERE. AV 7+ V=T K%¥
D ronEEZITI,

E. coli WP2 uvrA ¥RIZ19T9E 5 A 9 HICE M B E¥EHATD hons
221,

BERIE. —80CLUT THERE LI, SREHII. BHERFHOTARMKRIC, 7T /B
EoRkiE, UVERZHE, BLXUBEELER (rfa) &7 BV Y VidERF (pKM101D) OFEIC
DNWTORHIERET -1,

HBICEBELT. —a—bMJ v b7oxN2 (Ox0id) ZAN/LFRAREICER
L. 37C. WIORMEBERESEELLLOETRERF K E LT,

(BB H)

1,3-EX (F I AFN) RXyE¥Y (CAS No. 1477-55-0. LI FBAB&H) 3. HF&
136.2 OEEFHBEAETH S, ME 99.8%DbD (uvy FES: Ak & LTk
7 0. 018% %S . BE) 2BEAREEILERMOHEINT,
WEAME L. EREE THEFNICRE L

BABI, #ikic 50 mg/ml ICIEB LS ICHAYMLAR, BEETHICAL2EVWLAS
THERLUILHLDZ, EPOMICEBRICHW .,

ZHHAEHRICE VT, BABOMKITORERRAB L., BENKETH 2D T, 4iF
R CRIICHER L - REBERERR (H-93-271) TOEEE (0.825 ng/nl) BLU
ARBTOSEE (50.00 ng/nl) O2EEICO>VWT, BBEXEHETTEHBLI, £
DR, ANBIBRKICBITI3R 3TV TINVOEHEEIR. TN ZNAEE (0 8HE) ©
FHITH LT, 98.66 LT 96.2%TH - TNOLDEIR. YHRFATHEL 2 HF
FEFEAANICH > 7 (Appendix 1. 2),



Fro. ARBULICHOWAHAEREIIO VT, GBMERREIT > kR, 3. 125 ng/
nl RROBRIBEEEEICH L. 104~107%. 50 mg/ml #EKid. 100~104%TH - 72,
CHNODE S YIHFFRDOHE L7 FFRE@HANTH - 7 (Appendix 3) o

P LoER»S5. BABRMAKFTREETH D, ELAMBPOERYHEO SRR
EDBEDOEMEAICH 5 Z ENHEER S NI

(RS IR ED
AW BB LU0 ZDBREELUTOEBD TH 5,
AF2 @ 7UNIFUF (_EBPRUSEGR 0y &S 46, FIEE99. 9%)

SA : 7YEF}U9A (FIEMER TEM 1y} ES TWR3330, HE0%LIE)
9AA : 9-7IJTHYY (Sigma Chem. Co. 0y}&ES 96F05641, HLEEEISHLIE)
20A ¢ 2-TYTUMIEY (FOOGREE T EMY uybFRS DSF2950, AEEI0%LILE)
AF2, 2AA i DMSO (FIJBALETZEM) BB L7 bDE - 20CTHERE L. FHERE

U7z 9AA 1 DMSO 1T SA (FFBKITHEMR L. SOMcHE BRICAHVI,

Ugahds KO0 S9 Bk DER)
1) bo77AH— (TAERHE)
TidokEsk (A LUV (B) =FEL 10:1 DEIGTRE L.
() W7~ Difco) 0.6%  (B) L-tx#¥y 0.5 oM
AL A 0.5% Etfy 0.5 mM
+ 0 WP2Z FICi3 0.5 oM L- MY 7 b7 7 kBB AER W

2) AR
. BHEEBBRASHHOFZDRREN (ARFERRTE., oy &S :
DJO20GI. 19934E 7 H 6 HHE B LUARKER T, oy b&ES : DJ040LL. 19934124
18A&LE) TRV, Wb, Bl LD OHMRIITIEDOELD TH 3,

BRERY 396 T/KFDY)  0.2g  JKER{ES MDA 0.66g
11y 1KFOY) 2g  Yha-z 20g
VYERIKZE A4 10g 1’9474~ (Difco) 15¢g
V/ER—T 220k 1.92g

X 90 m DY —VL1WH7HD 30 md ZHLTRHRDTH 5,



3) S9 B (1w TREOBESEEL)

9 0.1mf  NADH 4 umol
B\ 8 umol NADPH 4 pmol
=14 LT 33 umol ML) VB IR TR

(pH 7.4) 100 wmol
Tha-2-6-1) /88 5 wrmol

** . TA#ED Sprague-Dawley RiES v b2 7 2 /NI EFZ—IL(PB)B &
56XV I75KVBROKRAKRETHEFEL THERLLE
S9 (Fyva—< U, oy PES RAA-29T. 19934 8 H2THELERB &

" RAA-304. 19944 1 A28 &%) W/, PB XU BF @
BE583188 PB 30 mg/kg. 2 HHE PB 60 mg/kg. 3 HHE PB 60
mg/kg HL T BF 80 mg/kg. 4 HE PB 60 mg/kg THH. W

bIEENKRE LD TH B,

G 8 5 &)

TU— bEERAWVWT, BEES XUCRBERIGEICK > TEHERETT - 1o

INEEREPIC by TT A — 2ml. HERYMERRK 0.1 me, V) UEREER 0.5 ne (UG
IEHALRBRICEWTIE S9 BKE 0.5 nf)  RERK 0.1 m ZREGLI-DODEIE
HSEMR Eicdi U CRBl® 7z, F/o. HEEE L THRERBMBKORDDITHA. £/
REEOBHNBYHARER V. SREFETLOBHIBMEOLHRBLTHER
Table 1~ 3R L7, BERIBTCTRMITV. EULALERRI0_—HEREL), i
EOFEICOVWTE. ARND 2V IZERBEME T T BRREADOEREDOKED Sk
Lo AVAERIZHAERERRICEV T, BEBLUBHESBETIR IKRT 2. &
BIZOWVWTR 1T o&E L, o0 AHRICEOTEEBHEHBLIOEHEICDE. 3
B2EBV. ThZhZOFHYE LIEERELRD 2, ARRERRI 1E. £RRI
H—HEIo2VT2EIEREL. BHECHRET -1

(B & & ¥)
AW/ 5 BOREREDS 5. 1 BULORERDERED 5 VW IRABME{LEICBV T,
HEBYELEET AR LICHT 2ER 0 - HOFHEN. BIENBOZNITHNT
2HELL B L. o, ZTOEMCERES 2V IIARKEENBD ONIBAIT, X
BHBRYEIARRRICBVWTERREREE TS (Bl LHETLIELLG
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HABROLEREZEL T, FRECERZEELRIEITE TINS5 FHLABLEI - LEES
KUHEBRETEED S DB - 7o

(HERERAR)

HR% Tablel S/RL7ce BABIZDWT, 50~5000 »/7V-+ D&EETALLZRS &
L. BBEEBLICE A, TRTOREFICEWTERE, REERE L bIchEk
DREDONIE - T,

L7cdio Ty ARBRICB I 2EGHEE. I NTOREHICE VT, EiEE. RHEHE
bk & bic 5000 xzg/7V-} £F52&& LT

(ARHER)

fER%A Table2. 3 ICRL7co BABIZDWT, ¥ XRTOREFICIO>VWT, BHEE
. REEHELEL i 312.5~5000 wg/7v-b OHEFET, AZE 2L L. ABEERE
Lo 2HDEEBRE®EL T, AV b BHOREREDERZE, REERILEOVTNRICE
WTH, HBEKGHOH 2ERI 0~ HOBEMIED S hiih - 1.

BABIRODWTRHRMELAFHRICEWT, BHENBHTE, WTINMOREREITIHEVTHE
I —HOEMPEH o, BEXNREL & LI ERIo=——HKBEX b
AN Po—VEDTHNTHS -~ - I &b o ARBRZOEHUNER I NI,

DEO#ERICESE, BABR. AVAERRICBVWTEEFMEZRA LTV LD (Bi)
EHEL 12,
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Table 1. Results of preliminary cytotoxicity test in reverse mutation test of
1,3-Bis(aminomethyl)benzene** 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 (g /plate) TA100 TA153S WPZuvrA TA98 TAI1537
0 152 122 118 17 15 9 18 22 25 16 27 31 8 6 i
( 1312186) ( 14 42) ( 22¢ 35) ( 25 7.8) ( 7% 1.0)
50 128 14 18 19 6
150 120 7 16 22 4
500 105 11 20 10 3
S9Mix 1500 121 12 34 17 5
(O] 5000 123 12 28 22 8
0 174 135 127 14 14 20 22 28 28 32 21 31 8 10 14
( 145£25.1) ( 16% 3.5) ( 262 3.5) ( 282 6.1) ( 11z 3.1)
50 148 17 37 k)| 11
150 135 14 32 25 17
500 155 19 21 3s 11
S9Mix 1500 159 11 26 29 17
™) 5000 165 10 33 36 11
Positive Chemical AF2 SA AF2 AF2 9AA
control Dose (ug /plate) 0.01 0.5 0.01 0.1 80
§9 Mix (-) | Number of 493 456 502 [376 367 370 1183 173 197 | 761 796 776 | 985 1095 1152
colonies / plate ( 4841 24.4) ( 371 46) ( 1844 12.1) ( 7782 17.6) (10771 84.9)
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 11100 909 921 300 337 342 1205 197 196
colonies / plate ( 9191 34.7) ( 2521 7.6) ( 9772107.0) ( 326%229) ( 199 4.9)

AF2: 2-2-Furyl)-3-(5-nitro-2-furylJscrylamide , SA: Sodium azide, 9AA: 9-Aminoacridine, 2AA: 2-Aminoanthracene
** : Purity was 99.8 % and H:O (0.018%) was contained as impurity.




Table 2. Results of reverse mutation test (1) of 1,3-E_s_(aminomethyl)benzene** on

bacteria
With (+) or | Test substance Number of reveriants (number of colonies / piate , Mean 1 S.D.)
without (-) dose Base - pair substitution type Frameshifi type
S9 Mix (pg fplate) TA100 TAL1535 WP2uvrA TA98 TA1537
0 123 109 118 11 12 16 13 18 25 34 17 26 8 6 6
(117 7.1) ( 13 26) ( _19% 6.0) (_26% 8.5) (7% 12)
312.5 144 106 122 11 15 14 20 28 19 19 24 20 6 10 5
( 1242 19.1) ( 1312 21) ( 221 49) ( 21% 26) ( 7 26)
625 92 107 105 14 17 17 14 23 24 25 20 18 2 5 6
( 101 8.1) ( 16 1.7) ( 20 5.5) ( 21 36) ( 42 21)
1250 111 102 87 10 13 9 19 23 25 21 28 25 5 9 6
( 1001 ]2.1) ( 11+ 21) ( 224 3.1) ( 25% 3.5) ( 7¢ 21)
SOMix 2500 104 133 139 12 9 13 20 24 21 24 28 21 14 8 3
( 125+ 18.7) ( 11z 21) ( 222 21) ( 24% 3.5) ( 8% 55)
) 5000 92 127 11 6 10 12 23 28 24 22 9 23 7 8 5
( 110 17.5) ( 9% 31) ( 25 26) { 18 7.8) ( 7% 15)
0 130 136 123 12 14 10 17 16 22 26 29 28 7 7 8
( 130 6.5) ( 12 2.0) ( 182 3.2) ( 28% 1.5) ( 7 06)
312.5 133 13§ 154 17 12 13 20 19 22 29 51 24 8 17 14
( 1412 11.6) ( 142 26) ( 20 15) ( 351144) ( 13 46)
625 110 137 126 9 16 8 27 16 34 26 37 22 11 10 8
( 1241 136) ( 112 44) ( 26% 9.1) ( 284 7.8) ( 10 1.5)
1250 129 130 118 12 6 13 20 25 27 30 18 30 16 13 10
( 1263 6.7) ( 10 3.8) ( 242 36) ( 261 6.9) ( 13 3.0)
SOMix 2500 136 147 125 16 13 12 21 36 31 29 33 44 11 9 14
( 13632 11.0) ( 142 21) ( 292 7.6) ( 351t 17.8) ( 11t 25)
) 5000 163 148 161 18 10 16 26 21 19 36 34 18 6 12 8
( 1573 8.1) ( 15 42) ( 222 36) ( 29+ 99) ( 9% 31)
Positive Chemical AF2 SA AF2 AF2 9AA
control Dose (ug /plate) 0.01 0.5 0.01 0.1 80
89 Mix (-) | Number of 500 466 567 [ 160 163 129 ] 129 106 146 | 874 867 804 | 916 913 845
colonies / plate { 511£514) ( 151+ 18.8) ( 127£20.1) ( 848 38.6) ( 891z 40.2)
Positive Chemical 2AA 2AA 2AA 2AA 2AA
contro} Dose (g /plate) 1 2 10 0.5 2
$9 Mix (+) | Number of 939 902 984 [ 217 283 244 (979 1116 952 | 279 358 370 | 349 367 37
colonies / plate ( 9421 41.1) ( 2481332) (10161 87.9) ( 336 49.4) ( 3441 253)

AF2: 2-(2-Furyl)-3-(5-nitro-2-furyl)acrylamide , SA: Sodium azide, 9AA: 9-Aminoacridine, 2AA: 2-Aminoanthracene
** : Purity was 99.8 % and H,O (0.018 %) was contained as impurity.




Table 3. Results of reverse mutation test ( II ) of 1,3-_I§i_s(aminomcthyl)benzene** on

bacteria
With (+) or | Test substance Number of revertants (number of colonies / plate , Mean % S.D.)
without (-) dose Base - pair substitution type Frameshifi type
59 Mix {3ug /plate)] TA100 TA1535 WPuvrA TA98 TA1537
0 136 127 127 9 14 15 28 18 23 24 2 23 15 6 12
( 130% 5.2) (_13%.32) (3% 50) ( 23z 1.0) (112 46)
312.5 134 136 123 10 8 9 25 22 20 16 16 23 2 9 7
(131 17.0) ( 9% 1.0) ( 22 25) ( 181 4.0) ( 6 36)
625 146 140 145 16 12 17 2 35 20 26 26 20 10 5 5
(1441 32) ( 15+ 26) ( 263 81) ( 24% 3.5) ( 74 29)
1250 126 139 119 14 15 10 27 21 26 17 30 33 5 9 11
( 128+ 10.1) ( 131 26) ( 25 3.2) ( 2712 8.5) ( g+ 3.1)
SOMix 2500 151 157 161 9 11 7 27 20 34 20 20 16 4 8 11
(156 5.0) ( 9% 20) ( 27¢ 17.0) ( 192 23) ( 8 35)
@) 5000 155 162 154 11 11 9 36 30 27 35 19 23 5 7 8
( 1571 44) ( 102 1.2) ( 31t 46) ( 26 83) ( 7+ 1.5)
0 136 149 134 14 11 15 31 26 37 32 35 28 10 11 13
( 1401 8.1) ( 132 21) ( 31+ 55) ( 32% 3.5) ( 11 1.5)
312.5 130 130 139 10 7 14 32 36 2 33 29 28 8 16 16
( 1331 5.2) ( 10+ 3.5) { 30 7.2) ( 30% 26) ( 132 46)
625 164 148 149 8 14 19 32 24 30 45 39 27 14 9 11
( 1542 9.0) ( 14 55) ( 292 42) ( 372 9.2) ( 11z 2.5)
1250 149 135 140 14 12 13 K\ 28 30 34 38 36 18 14 17
( 1412 7.1) ( 132 1.0) ( 30 1.5) ( 362 20) ( 162 21)
SIMix 2500 140 148 175 10 8 9 31 3l 29 40 a5 29 16 11 14
( 1541 183) ( 9% 1.0) ( 30 12) ( 351 55) ( 14 2.5)
+) 5000 173 190 185 11 12 15 32 31 35 31 s 35 18 16 10
( 1831 8.7) ( 132 21) ( 333 21) ( 341 23) ( 152 42)
Positive Chemical AF2 SA AF2 AF2 9AA
control Dose (g /plate) 0.01 0.5 0.01 0.1 80
S9 Mix (-) | Number of 628 660 662 | 185 195 234 | 221 210 221 | 758 843 888 (1723 1542 1867
colonies / plate ( 650%19.1) ( 205+25.9) ( 2172 6.4) ( 830%66.0) (1711£1629)
Positive Chemical 2AA 2AA 2AA 2AA 2AA
control Dose (g /plate) 1 2 10 0.5 2
$9 Mix (+) | Number of 648 620 760 | 345 206 325 | 951 1175 1053 | 406 395 400 | 279 308 356
colonies / plate ( 6761 74.1) ( 322124.6) (10601 112.1) ( 4002 5.5) ( 314t 389)

AF2: 2-(2-Furyl)-3-(5-nitro-2-furylecrylamide , SA: Sodium azide, 9AA: 9-Amincacridine, 2AA: 2-Aminoanthracene
** : Purity was 99.8 % and H,O (0.018 %) was contained as impurity,
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