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[% #1]

3a2,4,7,7a- 7 b F € FO-1H- 4 7~ (THI) &, CHL/IUMIfE (F¥ M =—X - nh
A5 —, M) CREERELFRL

THI T CHLAUAMI fE % ML L 72356, 05% Lo 38R LR LRI VBE

(MImax) &, SEHNLI (FEREH D T 24 MNE) Tk 0.050mg/ml TH - 720 F 72,
STRF AL TR ) SO mix FFAE T (S9 KIGH € 6bF R Tk 1885R 0 EERE ) T 0.10
mg/ml, B L UIHEET (S FKIGHOH )i MEM B33 % H) Tid 0.050 mg/ml T o
720

O ERS R RRERRT I, AT Q4FFM B X 548 HE) | HRFEL
BDSYmix FHETBEFHEFLETICB VT, Ml max @ 2{E#EETH 5 0.10 mg/ml,
020mg/m! BL U 0.10mgml £ FNENREMIRE L L, AlL2 TERELREL 72
Be e (RIS BE 2 RS IR E X, E L T 0.050 mg/ml , $HBF B SO mix FIET B
SUEFAETIRBV TR, FNFN0.10 mgml B LU 0.050 mg/ml DRETH /22 &b
b, CNLOREREL JWEHLBETRLE L,

e ofER, THIIC X 0, RBRofERE ERHMLAED SImix FETIIET
% 0.10mg/ml DWW BV CHEITHML 72 (p<0.05) o —FH. THIRV Fh OIS
HioBnTh, HEMANREFRL 22070



[+ 5]

LZWE O BIEBWEFMT 5 2 0 0EREERO— > & LT, WL 2 % A
WARBERRERIRNH S, ILFEMEC L > THFERI D RBHAREICE, KJIL CiEE
RE (Fr v 7, Ol ) CHWERE (B, REMMR) 9, fiER
DNABE, B#ENBEOSEEOREL L EM L Twv b, KFRETHV 7 CHL/IU
Bk, WAL, —RICEEYE I L TREARREORIEBRENTEV D,
REARERRICLCAVOND,

OECD BEF L ¥ E L &SRR 2 BUREER 0—RE LT, THI OMifaR{EFH
WBAFMGT A7:%, CHL/AIU Mgt A w2 R akRERRE £l L2, 2 BRRERI,
[(FHACFWRE IR LZRBRO A EICOWT] (BRI 624 3A 318, RIRER 2375, HER
#1306, QERH039) B0 [OECD BURRA A K54 > 1473) cHmL, Mt
FWE GLP M) (IHF1594F 3H 31H., RIRES 395, R 2295, S9ERE 855,
SLRTIEHN 634F 118 188 . WM 2335, WHEE3RT. 6355 8235) KTV THE
) A A



b L ]

O 1))

CHL/IU ffe (JCRB M /N v 2 & ) AF) &, 404 I2M% (Cansera International, 1
MES [ 2605420) % 10%E LA — 2V MEMEH (HKEEK) 2HV. Co 4 ¥ ¥ aX—
5 — (5% COn, 37C) AITHETE L 720 $ 72, MBHRAHML I0RDIATHERICAV 72 (Hik
DAL, 19884F 2 F ICAF LR 48, BAER 1260) o

2 BEBWE B X Utk B E

WERY)'E CTH 5 THI (CAS No. 3048-65-5) DWIMbLZMTEIREE X Appendix 1 1278 L 720
THI X oS K, BERE L, FHODEYAXAF VAN FFVF

(DMSO, FINAEIE TR, v FFF | ESI4625) (R L THRL 720

BB E L L THWAZY 2 0xA 773 F (CPA, SigmaChemical, & v FF5 ;
73H0846) BL U< A4 =4 ¥ C (MC, BHAMBERELE, wy F&F5 [ 0SIAEG) d, &E
STRIZRSK (REBZETY, vy MFS I KSHTD) &L L, ARRARL THY 2.

3 S9 R

SO (Fya—<vr, oy FFES I RAA333, 19954F O &, BV oy VEF
RAA-338, 19954F 12 B 8i3%) &, TBEIOHME Sprague- Dawley 87 v bZ7 = J/SVE S —
WES 6NV TIIFTRy2RG LTHE»OTRLAZ 0 EHAL, HHKIT—80TT
BREL~, YVI3—26-) VB (G-6-P, SigmaChemical) ., B-=3IF V7 3I F7 7=
Xy LAFFY B (B{LHl, B-NADP', #+ 1) T & VEERE) B & U KCI % EBKICE D
L, BEWELT—80CTHREL, i nIZ S9, MgClL, B & U HEPES % i%. S9
mix & L7zo SO mix £4E T THEMIMLIT 23548, SO mix, 265 RE MEME# (LEAS
TSImix &%F&E) BL U MEMEH (MFEARAE) #BIMLTSOMSH & L7z (5% S9.
0.83 mM G-6-P, 0.67 mM B-NADP*, 0.83 mM MgCl,, 5.5 mMKCl, 0.67 mM HEPES) , —
7. S9 mix FEAFAET THMHAIT 5 5813, SO TN H hIiC MEMBE#b % L 72,



TR 7

T T

4 TR
FEAREEBRICAV IR E OUBELRET 2720, HEBRWEOSEHBRICK
ITHB PR/ CHLIUAIR % 0.25% M) 72 vk v CTHEEL 7278, 4X10° fE/ml ©
MBEEEEE L, #05ml QX10YH) 245 275 23 (T25cem’, {hARE L) (CHBEREL
T3HMEEEL 2

WHLEE T, TRt sml SR RH L 2%, SRMERAEME 50 ul FommL
24BFRLIR L 72,

SO mix FFTE TS BT 5 EIFHLIE T, SO KGR 3 ml &ML -5, BERWER
B A 30l $OWRIIL 6MF R L 72, V) VERRITEIRW (Ca¥ BL UM 2 8tr)
TWHH, FriEEmIcs L, S o ISMEEEL 72, — K. SImix IEFFFE T DL MR
IZBWTI, S9 KGO H DI MEM 35 % v 72 DAL 035k, SO mix FFET DM
B L RIS AT o 720 |
EHALIE T 0.013 ~ 0.40 mg/ml, 5ERF LI OSI mix HFET B L UFEFETICBNT
ik, FRFN0.013 ~ 0.40 myml B & UF 0.0031 ~ 0.10 mg/ml DR EFHH UL 72, 55
BT, ROPRERLERL - (MEEERERER, o [REERERER] LH
B o KMBRTIRAF Y274y vakBErL, BREMIEGV D, ¥TIRAT7I7R3%
o TREREATV, 3B M) #Av IR T2 HELE L7z, 100040k 72
D ooEGEMEEE X a7 U, SESHEEEICH$ 5 3R BB O 5 B8 o HxE
(%) %KD, LHEESHD27F X ax iz,

5 BBk RUEHER

FHAEBR DR, kB L RN LRI BV T, IR IC KT L < CHL/IU Mg o
SEEIE LAz, 372, MIimax i, SEBLHE T 0.050 mg/ml, 555 AL EE 0 S9 mix
FETBIUVHEFETEB TR, ZAZFN 0.10mg/ml, B & U 0.050 mg/ml TH - 7z
(Fig1) o |

IO L HORBERERBICBVT, 2ETORIFFET, #NFN MIinax O 21EBRE
PEHAMBE L L, AL 2 TSRELYREL 2 GEFKQE 0.0063, 0.013, 0.025,
0.050, 0.10 mg/ml, S9 mix F4E T O MEMFMLIE ; 0.013. 0.025, 0.050. 0.10, 0.20 mg/mi,
S9 mix FEFFET O FERRIALEL © 0.0063. 0.013, 0.025. 0.050. 0.10 mg/ml) o % B. &
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PR ) ASHFIEIALIRTE DR AR 1, 24BFRALEITE & R CIBBEICERE L 720

BERRERRCBOTR 1BED2Y 275 232 F v, REMERZERLZ, K
B feit. FARSERE 1 ZIZEMICAT o 720 (AT I Tl 2485 8 & 48FF I D4 BRY & JL78
BRSO R L BV R R & OIRALER XS BRBE  (rihissh & AQH) R ERVY. ERFRIALE
Tld, BERWE % SO mix FAT LIEFAET T oM MMILL 72, % B, REHOM, B
HEF, FRMxI L & O BB % 3%V ) 72,

BatExs BERIC DV Tid, MC 2 fE5EH 5 ml ICRRIREAT0.05 ugml & 2 B X 5 128D
U7zo £72 CPA % SO UG B £ U° MEM $5 8 3 ml (S IR IBREANS Sug/mle 22 5 & ) ITH
mu 7,

BT o 288 MA6IC, IVt I FERMEBE Ol pg/ml &% 5 & ) ITHRML 72, HEEE
Tk, BEHERE, 0.02% EDTA 4" YvESHEREBE (" BIuoMd 246%
V) WZE MR IEATL, 10ml O B ICE D& L 72 (1000 ~ 1200 rpm, 577) o
EEEB T WL Z2HRIC 0.075 MKCL KRB 3ml 202, 307 BMERAE {75
7zo IRIRMEGE, BEW (X4 /-0 I KEEER=311vv) % 6m Mz &L L%, L
WERE, BUHFHLEEEREMA TRE L2, BEROKEAHKEIT- 2%, YEVA
EWTHREBEBHL, TOLPBEEAITAFZIRA (HS5»LH 7T R MR ICHEBRR#EN
BT, I-FETBLUVATAVHETELA) LB TL, 203 EAME LA 177 R
IHD D RAT A FEEREIER L7z

3% F LAFW (pH6.8 D 1/15 M V) ¥ BRI CAINFEL) TR I 4 FIERE AR,
KTCTTOTRIZ L7z, KEEWESS & CIERMEBOBMNEBRLAZAT A For— R,
ATA4 FERE I— FHEFIRCANTRIE L 72,

PeB AR IR T, FEEHICE Y, 27923 51205% U Eos B ERL
BB OEEEMImax &L, BBHR LTI IREMERE L 2. 72, BEEEL
BEEA R E U7z 3IERIC 2T, SEIEHoSIT (LIBE S 72 ) 100041 s HEAZE) %,
MfaHEoRIEL L,

6 HeEikodT
SRR (Table 1, 2) (2 & 0, HEHEMLIL T 0.050 mg/ml, 4GFFIIRIRD SO mix F/E T
BIUFEEAETFTCBVTE, #AFN0.10mgml £ & 070.050 mg/m] 25 Mimax TH Y,

-5-



INLDREEZET JRETLBHNTRE Lo

R R s, BAREE RFZA, WANWRK (MMS) FFEAY © & 55 HcH
ST To 720 SJEHY ., PORBEFNHFEL TS RPIMELBEEL 12, £
Lo, BB, RAefils X RS AROMEEREOME L B HEERoKE
SERHMRICEEA L7 F /2, REEAT MR, X534 FLozoLERREHEOR 7 —
VONBTHEL, TEHAKICEEL, 7923 P LBLNAAT A FIEKIE, 4
ADBIERZ DS F N FHRINEE 00 6 22 WIREETH L 720 15 B% 13 135 20018, 1%
MR % 18F 800ME 3 Z A NI % 5347 L 720

B DY ET — 4 (Appendix 2) & BB I T, 74 v ¥ v — O EEREREY
Ik B, familywise DEEKYEE 5% L LTHEERELERL 2. EEMERETHFEE
b Be, HEEGEHOEREI25 ¥ - 7— 37 v Y ofIEREY (p<0.05) i
EOHEL, MRETLEODRABEEIROONHEYRME L, BERRETOLE
BEPPROONHERERMEL L

THI i$EHRLI B & GG LI D S mix IEFETICB VT, RAKDOBERE 2 FHE
L%z o7 (Tablel, 2) o L2 LAEEFIIALILD SO mix F£7E T4 BT, 0.10 mg/ml LEE
BB TOARREOEOMERENEZ M (p<0.05) L, HEAMRKRETHEHEED
BHH N (p<0.05, Table2) o 7z, BHRUEMBOKIZ, WTRLORILARTNIB VT
%Eﬁ&%ﬂm&%&&#ot(hMﬂxﬁ(,&B\ﬁ%ﬁ%ﬂ@S9Mﬂ%ﬁﬁTKBi:
115 0.050 mg/ml B X U S9 mix FFE T (2 B4 % 0.10 mg/ml DAFLEE T3, HIBLHEHE O 20,
HEDO MM 25 TE Aoz, FiERE B L UBHREME L b ICHE (FhTh
100#1f8 & 400/1f12) DXL EEGHTE 2720, F— ¥ 2HEICMZ /=0

—7, BB E L LAY MC R, ERAIIC BV TREBEOERETLARL
(Table 1) . CPA ZHEKRMMHAD SI mix FET KB W TREKRDIEERT LFHRL 12
(Table2) o TN ODBMNBYWEOKERE D, KEBRROBLIHR SNl

~ o e —
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KABROERIIH- 0, RROBFANCEXEL LI TRVOLLATFHLEL»o/125

REB & CHERET T E 2 & D@D - 72,

[Z% 3]

1) BARMZREES - MADDRESHEMR: ((LEWEC L 5ROERET b7 2],

SEETE, BT (1988)
2) HH TR TEM - 37— 7 OMEHRT, ORI L AT SO —-F] , HA4

T4 A M, R (1987)
3) FH Th, KAG LR TS RBRHEAE 14, MR 7— 7 ofcaHEIT) | ASEE, H

7T (1992)
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Fig. 1 Mitotic inhibition of CHL/IU cells treated with
3a, 4, 7, 7a-tetrahydro-1H-indene



Table 1 Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with 3a, 4, 7, 7a- tetrahydro- 1H - indene
(THD* without S9 mix

Concen- Time of No. of No. of structural aberrations 3 No. of cells ) 5) 6)
Group tration exposure cells 2) Others with aberrations Polyploicf Trend test ~ Concurrent

(mg/ml) (h)  analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) SA NA cytotoxicity (%)
Controll) 200 0O 6 0 0 0 o0 0 0 0 ( 00) O (C 00) 013 —
Solvent * 0 24 200 2 0 06 0o 0 O 2 0 2 (10) O (C 00) 025 100.0
THI 0.013 24 200 0O 0 0 0 0 o0 0 0 06 (C 00)y O (C 00) 025 155.7
THI 0.025 24 200 1 0 6 0 0 0 1 0 1 (05) O ( 00) 038 NT NT 116.4
THI 0.050 24 200 0 0 1 0 0 O 1 0 1 (05) 1 ¢ 05) 025 96.7
THI 0.10 ** 24 — E— —
MC 0.00005 24 200 10 42 109 3 0 O 164 0 96 (48.0) 93 (465) 025 B
Solvent'’ 0 48 200 0 0 0 0 0 O 0 0 0 (C 00) 0 ( 00) 038 100.0
THI 0.013 48 200 0 ¢ 0 6 G o 0 0 0 ¢ 00) 0 (C 00) 013 146.9
THI 0.025 48 200 0 0 0 0o 0 0 0 0 0(C 00) 0 ( 00) 025 NT NT 124.5
THI 0.050 48 200 0 0 0 0 0 0O 0 0 0 (C 00) O0(C 00) 025 167.3
THI 0.10 ** 48 — E— —
MC 0.00005 48 200 2 2587 1 1 0O 116 3 69 (345) 67 (335) 038 —_—

Abbreviations, gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, csb : chromosome break,
¢se : chromosome exchange (dicentric and ring), mul : multiple aberrations, TAG : total no. of cells with aberrations, TA : total no. of
cells with aberrations except gap, SA : structural aberration, NA : numerical aberration, MC : mitomycin C, NT: not tested.

1) Dimethylsulfoxide was used as solvent. 2} More than nine aberrations in a cell were scored as 10, 3) Others, such as aticnuation
and premature chromosome condensation, were exciuded from the no. of structural aberrations.  4) Eight hundred cells were analysed
in each group. 5) Cochran - Armitage's trend test was done (p <0.05) when the incidence of TAG or polyploid in the treatment groups
was significantly different from historical solvent control data (p <0.05) by Fisher's exact test. 6) Relative metaphase frequency to the
solvent control, representing cytotoxicity, was caluculated. * : Purity of test substance was 99.0 wt%. Butadiene- isoprene- piperylene

(0.8 wt%) and dicyclopentadiene (0.1 wt%) were contained as impurities. ** : Chromosome analysis was not performed because there
were small number of metaphases due to cytotoxicity.



Table2 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with 3a, 4, 7, 7a- tetrahydro- 1H - indene
(THIY** with and without S9 mix

Concen- S9 Timeof No. of No. of structural aberrations 3 No. of cells ) 5) 6
Group tration mix exposure cells 2) Others with aberrations Polyploid4 Trend test”  Concurrent

(mg/ml) (h) analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) SA NA cytotoxicity (%)
Controll) 200 O 0 1 1 0 O 2 0 2 (C10) 2 (¢ 1.0) 0.25 —_—
Solvent * 0 — 6-(18) 200 2 1. 0 0 0 O 3 0 3(C15) 1 05) 0.25 100.0
THI 0.013 - 6-(18) 200 0 0 0 O O O 0 0 0C 00) O ( 00) 0.00 74.7
THI 0.025 — 6-(18) 200 1 0 0 0 0 O 1 0 1 (05) 0 (C 00) 0.25 NT NT 101.9
THI 0.050 — 6-(18) 156 0O 0 2 2 0 O 4 0 3(19) 3 ( 19) 0.437 426
THI 0.10*%* — 6.(18) — — —
CPA 0.005 — 6-(18) 200 0 1 O O O O 1 0 1C05) 1 05) 0.13 —_
Solvent” 0 + 6-(18) 200 2 0 1 2 0 O 5 0 4 (20) 2 (¢ 10) 0.13 100.0
THI 0.025 + 6-(18) 200 0O 0 0 0 0 O 0 0 0O(C 00) O (C 00) 0.25 21.3
THI 0.050 + 6-(18) 200 0 1 1 0 1 O 3 1 3(15) 3 ( 15) 0.38 + NT 57.7
THI 0.10 + 6-(18) 200 4 17 24 0 1 O 46 0 20*%( 145 ) 27 ( 135 ) 0.22%) 38.5
THI 0.20 ¥+* + 6-.(18) — — B
CPA 0.005 + 6-(18) 200 3 28 43 2 0 10 86 1 46 (230 ) 46 (23.0) 0.25 S

Abbreviations, gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, csb : chromosome break,
cse : chromosome exchange (dicentric and ring), mul : multiple aberrations, TAG : total no. of cells with aberrations, TA : total no. of
cells with aberrations except gap, SA : structural aberration, NA : numerical aberration, CPA : cyclophosphamide, NT: not tested.

1) Dimethylsulfoxide was used as solvent. 2) More than nine aberrations in a cell were scored as 10, 3) Others, such as attenuation
and premature chromosome condensation, were excluded from the no. of structural aberrations.  4) Eight hundred cells were analysed

in each group. 5) Cochran - Armitage's trend test was done (p<0.03). 6) Relative metaphase frequency to the solvent control,
representing cytotoxicity, was caluculated. 7) Four hundred and sixty eight cells were analysed, 8) Four hundred and fifty nine cells
were analysed. * : Significantly different from historical solvent control (p<0.05) by Fisher's exact test using a Bonferroni correction
for multiple comparisons. ** : Purity of test substance was 99.0 wt%. Butadiene- isoprene- piperylene (0.8 wt%) and dicyclopentadiene
(0.1 wt%) were contained as impurities. *** ; Chromosome analysis was not performed because there were small number of metaphases
due to cytotoxicity.
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