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€3 #l

3,4, T, Ta-7 b Foa-li-4 VT OERFHOFEL. MEEHV 2ERERER
HERICK ORI L. BHEOEREZE .

BEBE LT, Salmonella typhimuriun TA100. TAL535. TA98. TA1537 & & ¥
Escherichia coli WP2 uvrA 5 EkkEH W, 59 nix BEMBLTEMOEZHE TS L
AVFaR-Y a3 VELIOABREREARE LU 2EOARRE T > 72, ABREARE
50. 0~5000 1g/7v-} ODFHBTIT-/& 25, 89 nix MRMARTIE 150 we/Tb-}
PIET. 89 mix ZRMABRTIZ TAIS35 & TAIS3T IZHB\W\WT 150 we/7V-b BILET. ZDfth
DORERITENTIE 500 1g/TV-+ U ETREMSBD Sz, L -T, KB 9
nix WMAMKRBLVOEMERE bic. REAEE 250 we/7v-} (TAL00. TAIS
KU WP2 uvrd @ §9 mix HRIORAERIL 500 /TV-1) ELTAR2TEHBERELTE
Mil7o UL, TAIS35 & TALS37 @ $9 mix ERMEBRICBWTIR, ARR [ TH
HHEOLBWHENAHBICELEN -2, ARROGEHEE 125 w/Tv-b & F
FaEEbic. BBEPVBEL. ZORKEEFER I OBRE LT

ZORER, BV S BEOREEOVWTHORARICEWVLTH, AHRED 2 FLl L
RABREDH A ERER I 0= —HOBMIRDONLEh -7l EM D, 3, 4,7, Ta-7
FSERo-li-4 vFrid. BORRERRICBVWTERREEE LAV (BH) LHEX
i,
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€

BELEVEZLESRICRLIBHFAEE(RO—RELT, 304, T, Ta-7 b EF
T-1-4 T 2o\ T, HIEERVWIERRAERARBRE S LA v F a2~V a ViED
WCEKDERL

COREKIZ. PIVEXRT (RXIFTRE) KB B RF VU VERMEN SIEERMEA
DERERERY [ BOCIKKBEICET 3 MY 7 b7 7 VERMUED SIEBEREEADER
ERERS © 251 L L ERFEHOREZTH 3,

AT WIABHO L HEMREEEE (59 nix) K& -> TEEINZHRMEORB
OERREMEHBRT B 59 nix RMARE., KBRYEZZ O TREFCEAILS
S9 mix MEMARENSHL>TWVS,

AR (HECEOECKRIBROFEICHOWT) (IBHI62E 3 A31H. BERES
2375 . FEHKE 3065, 62EBE 3038) B LU TOECDHEBUABRA 1 P51 v 471,
4720 WHEHL L. TMLZFEYEGLPEHE) (WEFI594E 3 A31H. RAREEIS. ERE
229 5. bOEEEESSS. NETHM63EI1A18H .. BAWE 2335, @4EERS. SEEE
8238) IESWTERL 7,



(ks K UHE]

® £ 7
Salmonella typhimurium TA100
Salmonella typhimurium TA1535H
Escherichia coli WP2 uwrA
Salmonella typhimurium TA98
Salmonella typhimurium TA1537
S. typhimurium O 4 BEKIZ1I9T5FE10A31HIC
NonBERIFT
E. coli WP2 uvvrd BRIFIOTIEES A 9 HIKC honEg
%‘%U’f:o
RER X -80CUT THERFELLDOZHVW., SEKROFHERIZ. dEREFEOA
BEIC, 7 BRERMEE. WVEEZH, BLUOBEZER (rfa) 7820 ViERF pkM
101 (FZ23IF) OBEFIIOVWTHAN, FESRInhTWa I LR L.
HRICBELT, =a— MYy b 702N 2 (Oxoid) AN L FERIARE ICHE

LRl —E8HEE L. SICTINMERERE SERLALOEREREKE L1

(EBRYME)

3a,4,7,7a-7 b5 & Ko-1i-4 7> (B8FR : THI. CAS No. 3048-65-5) iZ. #F
B 153.20 OEBBEHKETH 5, HBERFT Appendix 1R Lice AWAERYE R
oy &S FEEE 99.0 wtk CRAH : 0.8 Wtk 7o UV —A VT L v —ENX
Ly, 01wtk vyraXRryyvzr, 0.1 wh KEKS) THO. o
oft5 i, HERMER., EHKE TERTRE LS

THI R, PAF VI FF K (MS0. v FFES : ESK4546. FNEshdE T8
WER L CRSBEOASMBE ZAM Lk, FEHETAENILBLWL 2 THRRL, SN
ICHERICH WV,



(Bt A R)
AV BESBMES L U ZOBEERUTOLED TS S,
AF2 1 2-(2-791)-3-(5-2bu-2-7YM) THUNTIF

(EEPBIZER) 1y} &S 46, FLEE99. 9%)
SA 1 TUAEIMIYA (FOERSE T M 00} B5 TWR3330, HUEI0% LA L)

9AA : 9-73/74Y¥v  (Sigma Chem.Co. 0y}&ES 96F05641, HEEEIB%LALE)
2AN ¢ 2-TI)TvbIEY (RNGEEEETEMR ny)}ES DSF2950,  HEEFI0% I L)
AF2 X0 2AA (3 DMSO (FOBMEEETEM) IR L- b DA —20CTHBEREL. B

BRAZaE U7z, 9AA 1 DMSO 1T, SA (SB/KICIARRE L. PR ERICH W,

(B LT 59 mix DRI
1) by P7H— (TAEHR)D
TiRokEk W) BLY B) 2ERI 10:1 OEI&GTERA L,
(A) W7~ (Difco) 0.6%  (B)* L-txtys 0.5 aM
B 94 0.5% D-t3fy 0.5 mM
* 0 WP2 uord BICI3. 0.5 aM L- MU T M7 7 VKIBERER

2) GBI
BEMN, BRI TEMRORDEXIEHM (o vy FES - 110302, 19954 9 A28H
BliE LU HY0603. FEIFE12B ISEBLE) 2RV, E. Bl £ H7c D DMK

BTEDEEDLTH B,
W 3yobT/KFOS)  0.2g  7KER(LFMYYA 0.66g
JLVER 17KFIH) 2g  a-z 208
oIk _ANYA 10g wif- Difco) 15g
EE—7 /-9 1.92¢g

BYmoDOyr—L1HHD 0 nl ZRLTEDTD S,

- - = = = - - S— U



3) 89 mix (1w TFEEDOKDZEETL)
Sg** 0.1 mf NADH 4 umol
Ry I 8 umol NADPH 4 wpmol

-t il 33 umol FHI9L-) VERAE IR
(pH 7.4) 100 wumol
FNI-2-6-1 g 5 umol

** ¢ TEESOD Sprague-Dawley Rif
b, 6-XN2/ 75K (BF)
S9 (—‘%’—/3 7/(1%)\ I vy P\g
PB 60 mg/ke. 3 HH PB 60 mg
PB 60 mg/kg THH. WIFn b
BLU SS9 0FEISHETSH

7 /)0 EZ—=IL(PB)B L
E—’?Tﬁ%iéﬁ% ULTIER L -
338. 199512158 8HE) %
IEIE PB 30 mg/kg. 2 HE
BLU BF 80 me/kg. 4 HE
BELEZLDT. 5 v OB

(R B 5 &)

TUAvFaX—=v g Eickd, 89 nix EARMRARKRB LU 9 nix RINRABRELT
> 120

NEABREPIC, BBEYMERER 0.1 4. Y VEEHK 0.5 ol (S8 nix HMHR
WHBWTIE S9 nix 0.5 m) « REEK 0.1 ol ZEEL. TCTAHEEERE 51L&
LicDbB, by FPT7H—2mEMATERML., SEEHER B L TRID/ -, £/, X
RS L THBYMEARRORO D ICERABER. ¥ 7 3EEOBE B E AR % o
BERER L OBEIBYEO LB L UAHRIZRTable IR U7, MBS L UEHEXT
FREEIZ. FEIRHCER L choRER & @ & Lo, 1R EASTCTL8HERITV. £ UIERD
o= —EEEE LI, HEHOBF®ICOWVWTIE, HRNG 2 WIIEREMET T, BRE
EDOEEDREN S ¥ Lz, AV ERIZHERERBRICBWTIE, Biftd X OB
BETRIRT O, BRHBICO VWTR 1T 2L L, Fiy AHERICBWTIR. M
BBIUSHEBIC DX, 3MT22AV. ThTNZ OGBS BEREL RO, AR
REABRIZ 10, ARREBE—-ARII>VWT2EEEL., HROBREEOHEREIT 1,



(¥ & & %)

AWS5EORERD I B, 1 BULORER®D $9 nix TRMBD ST 89 nix &M
KEITBWT, BRYEBEEZEE T AR LB 3ER a0 —BOEEEN. B
DENITHART 2 FLLEICENL, 2o, ZOEMICERES 5 WITHAREEENIERD S
NBAIC, YZERYERARBRRCBWIERERA2HE TS (B L¥ETsIL
E L7, 172U, 2BIDFRBRO—HTOAER I 0= —HOEENEEIBED 2 (&
ULER2ABNRDONIBEICHVWT, ZOBRESRENIUTTHD, ERIn=
—HOEMIARIEEENZED SNIEVIBAEEEETEI & L,

—— - T - - R —_——— - - - -



[(HRBLUEE]

(HEZREHRR)

THLiz2WT 50.0~5000 wug/fv-t OEWMEATAKEHI L LT, KBEEZEBL
(Table 1) o ZDFER. S9 nix ERMARTIE 150 wg/Th-t LLET. SO mix AOMARR
T3 TAIS35 & TA1S37 I2HBWT 150 we/7b-b LLET. ZOMOBRERICEWTR
500 wg/7V-b LA ETHERHENZED Sz,

Lichi->T, ARBRICBT 2 REGHEIR. 59 nix BEMEBRL XCRMARBE b
250 ug/7V-b (TA100. TA98 LT WP2 uvrd @ $9 mix RMEHAERIT 500 wg/TV-1)
Ut UL, TAIS35 & TAI537 @ SO mix EAEMABRICEWTIE. ARR I Th
BHDROWHABNLHBICELE -, ARBROBRSHES 125 w/TV-} K
el bic, HBREPVEL. ZORBREAARI DHEFEE L7,

(ARFHER)

S9 mix MEMARL LUBMRART, LI LLORSHBICESWTAL2TE
FEEHELC2EOFRRBEEM L7 (Table 2. 3) . TOHR. WTNORERIC
BNTH, BEDRED 2 FUEELSERI 0 —KROBMIBD SNED T

THIIOWTEELITRTORRBICE VT, BHEBETIRIOWTHOREREICBD
THERE IO~ HOBMMNED S, BENEEL &Il N/ ERE o= —#id
EXMYAILTY hO—)MEOEHEATH -7 2 6. ARBROFMENER XN,

(€3 E)|

PLoOERICESE, 3.4, T.7a-F F S & Fo-18-4 v F i3, HWBRRICBWT
EREWEFLETVWLD (F&tk) &HEL,
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AROEEETEL T, FRECECETRRETHENOH 5T LEIA - I HHIE,

BRUEERETEE» S OB - 7,
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Table 1. Results of preliminary cytotoxicity test in reverse mutation test of

3a,4,7,7a-tetrahydro-1 H-indene 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 93 108 116 7 1 8 | 18 28 34 |20 26 28 12 8 15
( 106 11.7) ( 9% 2.1) ( 27+ 8.1) ( 25+ 42) ( 12 35)
50.0 103 5 17 13 4
150 86 * 0* 5* 6 * 0*
500 0* o> 0* 0* 0 *
S9mix 1500 0* 0* 0+ 0* 0*
) 5000 0* 0= 0* 0 0*
0 128 96 130 | 11 13 16| 25 28 21|17 35 32 9 7 11
( 118 19.1) ( 1312 25) ( 25+ 35) ( 28 9.6) ( 9+ 20)
50.0 122 10 20 49 8
150 107 9 * 32 34 2*
500 0* 0 * 3% (Vg 0*
S9mix 1500 Q* 0 * 0* 0 * 0x*
+) 5000 0 0* 0= o+ o*
Positive Chemical AF2 SA AF2 AFR2 9AA
control Dose (1g /plate) 0.01 0.5 0.01 0.1 80
S9 mix (-)| Number of 669 808 649 (296 289 305 305 290 294 (521 487 547 |1607 1393 1388
colonies / plate (7091 86.6) (297 8.0) ( 296+ 78) (518 30.1) (1463 £125.0)
Positive Chemical 2AA 2ZAA ZAA 2AA 2AA
control Dose (ug /plate) 1 2 10 0.5 2
S9 mix (+) | Number of 895 546 664 |368 301 276 | 676 690 656 [488 261 338 356 363 330
colonies / plate { 7021177.5) ( 315+47.6) ( 674%17.1) (362+1154) ( 350+ 174)

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 99.0 wt% and 0.8 wt% butadiene-isoprene-piperylene and 0.1 wt% dicyclopentadiene were contained as impurities.




Table 2. Results of reverse mutation test (I ) of 3a,4,7,7a-tetrahydro-1H-indene
on bacteria

With (+) 04 Test substance Number of revertants (number of colonies / plate, mean + $.D.)
without (-) dose Base - pair substitution type Frameshift type
$9 mix (ug /plate) TA100 TA1535 WP2 uvrA TA98 TA1537
0 110 107 95 | 17 5 9] 15 20 18|18 13 19 13 8 9
( 104+ 79) ( 102 6.1) ( 18+ 25) ( 17+ 32) ( 10 26)
391 ND 11 12 9 ND ND 6 7 6
( 11+ 1.5) ( 6% 06)
7.81 93 83 83 7 16 12 1 23 20 19 5 14 20 10 14 6

( 864 58) ( 12+ 45) ( 21+ 21) ( 14z 55) ( 10+ 40)

15.6 129 110 125 8 7 10 | 24 22 27122 16 15 7 6 7
( 121%100) ( 8+ 15) ( 24% 25) ( 18+ 38) ( 7+ 06)

S9mix 313 113 127 114 |10 12 4[24 15 15|14 19 15 9 7 9
( 118+ 78) (9% 42)  18x52) ( 16+ 26) ( 8+ 12)
¢ 62.5 114 117 103 | 10* 7* 12428 1S 17| 8 16 11| 10* 12* 10% ~
(111 745 10+ 25)  ( 20+ 70)]  ( 12+ 40) ( 11+ 12)
125 82+ 84* 92 3+ 6% O 7+ 22+ 124 6* 7T* 134 3* 5% 2%
( 8+ 53) ( 3+30) ( 14 76) ( 9+ 38) { 3% 15)
250 2% 7% 44 1* 7% 74 a* 0% 34
(4% 25) ( 8+ 23) ( 2% 21)
0 145 121 138 | 9 7 18|27 9 21|26 26 19| 11 9 10
( 135£123) 11+ 59) (19 92) ( 24% 40) ( 10 10)
7.81 ND 11 10 13 ND ND 6 11 4
( 11+ 15) ( 7+ 36)

15.6 110 116 119 9 12 12| 34 25 30121 24 21 7 7 6
( 115+ 46) ( 11 1.7) ( 30+ 45) (22 1.7) ( 7& 06)

313 123 126 97 | 11 15 12 | 23 32 152 14 2 5 6 10

( 115+159) ( 13+ 21) ( 23+ 85) ( 20+ 6.0) ( 7% 26)
S9mix 62.5 99 119 1n8 | 12 15 5120 20 21}27 29 14 10 15 10
( 112+113) ( 11+ 5.1) ( 20% 0.6) ( 23 81) ( 12+ 29)
) 125 120 124 99 4+ 7* 12% 19 27 24 | 22 19 21 10 5 7
114+134) ( 11+ 36) ( 23+ 40) ( 21+ 15) ( 7 25)
250 93*% 96* 110% 10* 4* 6% 22*% 13* 254 15*% 13* 10% 8% 9* 3=
( 100+ 9.1) ( 7% 3.1) ( 20+ 62) ( 13+ 25) ( 7% 32)
500 22*% 19* 14 ¥ 18* 13*% 94 0* 3* S5H
( 18+ 40) ( 131 45) ( 3% 25)
Positive Chemical AF2 SA AF2 AF2 9AA
control Dose (ug /plate) 0.01 0.5 0.01 0.1 80
S9 mix (-)| Number of 775 794 860 (235 321 352 |314 275 290 |724 638 737 884 976 1205
colonies / plate ( 810+44.6) ( 303£60.6 ) ( 293%19.7) ( 700+53.8 ) (1022£1653)
Positive | Chemical 2AA 2AA 2AA 2AA 2AA
control Dose (jig /plate) 1 2 10 0.5 2
89 mix (+)| Number of 632 740 739 [301 300 326 [680 665 634 (282 318 334 | 315 338 356
colonies / plate ( 704+62.1) (309114.7) ( 660+£235) (311£266) ( 336+ 206)

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

Purity was 99.0 wt% and 0.8 wt% butadiene-isoprene-piperylene and 0.1 wt% dicyclopentadiene were contained as impurities.
ND : Not done




Table 3. Results of reverse mutation test (1T ) of 3a,4,7,7a-tetrahydro-1H -indene

on bacteria

With (+) o] Test substance Number of revertants (number of colonies / plate, mean + S.D.)
without (-) dose Base - pair substitution type Frameshift type
S9 mix (Lg /plate) TA100 TA1535 WP2 uvrA TA98 TA1537
0] 117 108 101 1T 10 14| 28 19 24719 21 14 11 16 13
( 109+ 80) ( 12+ 2.1) ( 24% 45) ( 18 36) ( 13% 25)
391 ND 12 11 11 ND ND 13 13 11
( 11+ 0.6) ( 12+ 12)
7.81 97 106 106 | 10 5 11 ] 25 21 33|16 M4 22 6 18 21
( 103+ 52) (9% 32) ( 26% 6.1) ( 17+ 42) ( 15+ 79)
15.6 99 108 106 | 18 11 14 | 17 17 16119 16 17 13 5 10
( 1041 47) ( 141 35) ( 17% 0.6) ( 17 15) ( 9+ 4.0)
S9mix 31.3 107 97 96 6 Il 10 | 21 26 2211 20 14 12 14 6
( 100+ 6.1) ( 9% 26) ( 23+ 26) ( 151+ 46) ( 11+ 42)
O] 62.5 105 108 93 8§ 10 6| 10 20 2813 18 25 8 10 12
( 102 79) ( 8% 20) { 191 90) ( 19+ 60) ( 10 20)
125 890+ 66* 89 4 3* 44 24* 16* 20 9* 9x gH 1* 7= 2 #
( 81+133) ( 4+ 06) ( 20 40) ( 9% 06) ( 7+ 45)
250 1% 22% 60% 17* 13* 289 6* 10* 1%
{ 28%299) ( 19+ 78) { 6% 45)
0 112 106 107 | 12 6 8125 23 40 (30 31 22 22 8 &
( 108+ 32) ( 9+ 31) ( 29% 93) ( 28% 49) ( 12+ 87)
7.81 ND 8 11 9 ND ND 9 14 4
( 9% 15) ( 9% 50)
15.6 93 114 103 7 17 10| 25 23 17|16 21 19 6 13 9
( 103+10.5) ( 11+ 51) ( 22% 42) ( 19 25) ( 9% 35)
313 107 122 112 | 11 16 15| 22 25 26122 25 32 16 6 8
( 114t 76) ( 14+ 26) ( 24+ 2.1) ( 26+ 51) ( 10+ 53)
S9mix 62.5 114 122 128 7 10 10| 32 23 19|26 27 27 11 12 10
( 121+ 70) ( 9% 1.7) ( 25+ 6.7) ( 27% 06) ( 11z 10)
) 125 99 105 111 7 10 13 | 32 32 20131 12 22 13 6 5
( 105+ 60) ( 10+ 30) ( 28+ 6.9) ( 22% 95) ( 8% 44)
250 81* S8* 86 1* 2* 4*{17* 25* 201 9* 11* 2% 2% 2 7%
( 75%149) ( 2% 15) 21+ 40) ( 11+ 15) ( 4% 29)
500 38 8* 10# 16*% 19% 2% 2% 2% 24
( 19+168) ( 16 35) ( 2% 00)
Positive | Chemical AF2 SA AF2 AF2 9AA
control Dose (ug /plate) 0.01 0.5 0.01 0.1 80
S9 mix (-)| Number of 563 575 567 |380 384 351 |303 312 331 |531 522 545 |1349 1188 1356
colonies / plate ( 568+ 6.1) (372218.0) ( 315+£143) {533+11.6) (1298 £ 95.0)
Positive | Chemical 2AA 2AA 2AA 2AA 2AA
control Dose (ug /plate) i 2 10 0.5 2
S9 mix (+)] Number of 512 607 650 |274 271 345 |485 499 470 (308 348 287 | 227 292 311
colonies / plate ( 590+70.6) (297+41.9) ( 4851145) ( 314 +31.0) ( 277+ 440)

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 99.0 wt% and 0.8 wi% butadiene-isoprene-piperylene and 0.1 wt% dicyclopentadiene were contained as impurities.

ND : Not done
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