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13-AVRYY 75 vV% v, e FaxF) (THMBF) &, CHL/IU fifg (Fx
A== N2R5— Jil) CHEBMEMBEZSHR L, Z20HEERERREELHEL
720

THMBF & CHL/IU M2 238§ 5 50% 37l il i mE &, Eim0IE (B fE3s b © 2455
LHE) TR O03mgml Thorz, /o, MRFLIED SImix FET (S9 KW+ T 65
SLERT% 18BF o0 EERERT) Tid LOmgml, FEFET (SO Kb v i MEM ¥ %
fER) Tt 0.4 mgml TH o 72,

O e RBEREHRBR TR, EHEAT Q4K B LU 4SRHMLE) & ERHL
0> S9 mix FEAFAE FIC B CIE, S0 % HIMM Mk E D 25 -ETH 5 0.60 mg/ml &
0.80 mg/ml  FNENREMLIREE L, A2 TREZRE L. —F. EIFFHNLED
SOmix FAETICBV T, 1.7 mgml(10mM) 2 REAIRE L L, A2 TEELHREL
726

Bt KD R R E IR, EHRLIT 030 mg/ml, EHELED SOmix FET
BIUVIEFETICBWTE, ZRFN043 mgml B L U020 mgml DEFETHo 72T & h
O, CNOLDORELXET JPEMHLHENR L L7,

THMBF (Z & 5 Bef ko fifiE 4RI, 24 HERL I 317 5 0.30 mg/ml DRE ICHB W
THEIWCHEMLZ (p<0.05) o L2L2AE, BEHEN A% LB o/zZ & EEYF
MR, oEx, BERFICOVTIBEELHE Lz, — 4. THMBF i3 4805 i E il
BB LU SO mix FF/E T CHAMRE IR L 72358 1c BT, HHREMBEELHESE L7z (485H
BAEALEE ¢ 0.30 mg/ml, S9 mix FFAE T THERFIIMLIE © 0.11 ~ 0.43 mg/ml, p<0.05) o &
PEAIRL O FEAESE R 348 ITE FRALIET1.13%. S9 mix FF4E F CHERFRIALIE L - 581.25~
1.88% L EVD DD, 2RIITEEILRERAL TCwE I EroEx, BEEEHEL



ILEWE O BEHEE LMY 5 - 0 0FIIREREN0—2 L LT, MAEYSEENREA
VB RAERERRN D D, (LEDHEIC L o THBRINARMEREIE, KBIL THEE
BE (Fyv 7, U0, 258H) SHORE (BEEMR, REEAR) 250, fiEl
DNABE, HERNBOSUBHBORE LR EE ML T b, RRERTHV: /- CHL/IU
faid, RSP { —RIIEZEDE O L TRBEAREORBBENR V2O,
FefRERRICLCHVERS,

OECD BEfFL EME R EERHICAR 5 BEREF E0—RE LT, THMBF DMl fEEE
FHIRE LM 570, CHLIUME % v 2 fak RERXBRLT ERB L 72 2 BAFER
Xy THBLEWE 2 RBoFicown] (B 624E 38 31H., BRESE 2375,
JRFELE 3065 . 622 3035 ) B LU [OECD HUMEBRA A FF A 1 473 ([THEHLL |

(Mt E GLP #HE | (WEF1594E 38 31H. BRIRKEL 395, FHRE 2295, 59%&RHE 85
5. SKETIAFD 634F 118 188, BRAMIES 2335, ML 385, 634FE 823%5) K&HEITw
TEB L7,



[F14 & J5ER]

1 A

CHL/AIU #fg (JCRBAIMA /N> 7 X b AF) 1x. 4581 % (CanseraInternational, I v
FEF 1 2605420) % 10% &L 4 — 7V MEM ¥# (HRBIEE) MV, CO M ¥ F 2 ~X—
5 — (5% COx 37C) WTHERELA. 72, WHEBKER 10 ATHBRICH Y (B
DR, 1988F 2F ICAF LT 4R, B 26%) o

2 HWERME B L Ut R E

PLERYE T & % THMBF (CAS No. 11070-44-3) o #pIRAL2300 IR %13 Appendix 1 1277
L 720 THMBF i3 oI NE, HEHTERRE L, fHOoEV X F
WANAFYF (DMSO, FEHZBETE, v bES [ ESI4625) ICHMEL THIRL 726

PRt B E L LWy 2ak27 73 F (CPA, Sigma Chemical, @ v +&H :
73H0846) BL U~ A b4 C (MC, MAMEEELE. oy bFS [ 051AEG) &, &
STRZRK (KESETY., vy MFS (KSHTL) K& L, ARREL Tl

3 S9 UG

SO (Fva—<v, By FFS | RAA-333, 19954F 9 B &) &, 78 &5 i Sprague-
Dawley 567 v M7 2/ /N)VES =)L & 5,6V I7I7 R 25 LTHEISFARL
20 MAL, FHIKET-80CKRE L, V32— 6-) YBR (G-6-P. Sigma
Chemical) , B-=IF> 73X F7F=vIYX 2 LAF F) U (LA, B-NADP', 7
Iy VEER) BLUKC 2#EZKICHENL, BAEWE LT-80TCIKHEEL., AR
NIT 89, MgCl, 8 X U'HEPES #41 %2, S9mix & L 720 S9 mix fF7E T CHERF FILIE T 535
A, S9mix, 2fEEE MEMEH (ILEAST SImix L EE) B LU MEMEH (MERS)
BRAL TS KITH & L7z (5% 9, 0.83 mMG-6-P, 0.67mM B-NADP*, 0.83 mM MgCl,,
5.5 mMKCl, 0.67 mMHEPES) o —J%. S9 mix EFAET CHERMMLIE T 2551, SIK
JCHE D H Y 1T MEM B 2 i L 72,



4 I RE5E IPIIEER

Gt R BRI AV B WY E O UIRIE & RE T 2 7230, BERYE oM RadiE i R
ZTHE AP CHLIU M % 025% ) 73 v & v CHEEL 7284, 4X10° f/ml
DR REE E L, #05ml @X10MH) 275 XFv 2574 v a2 (HEE6cm, Coming)
WHRRE L T3H MR L 72

ERLIETIE, FOi s ml LRI L 2%, BB EREE L s wTomL
24RFRMLER L 72,

SO mix FEFET T B B MG FEITALTE Tld, SO SGH 3 ml & HEHAME L 7218, BERWERA
SUHEE 1S TOWRML 6RFMRIEL 72, V) VERREERBE (C 8L UM 2 &T)
TGS, FEEH S ml iR I L, &5 ISKMEE L 20 —H, S9 mix IEFAE T OM
MBI BT, S KB Ofih 1 MEM ¥ #h % v 72 DS o EfEI, S9 mix FEAE T O
SLEREE & FARICAT © 720

HEEP L UHERIALEE & 42, 0.053 ~ 1.7 mg/ml (10 mM) &R CMIE L 72, ¥
FER TR 10%F V<) VEWCTEZEL, 0.1%27 VARSIV ANLF Ly METHAL 7,
BRI EEST (Monocellater ™., Y VISZANFTE) % v, BIETHREE L L
7z I DARXT T 2 FH L 720 HEES 720 2BD 714 v V2 ZF v 1z,

5 He RRE SR

M fa AR il BUER D AR, ke B L CHRHAI I BT, RIEEEICKFL T
CHL/TU MR DBFl 2 ¥ L 720 F 72, SO%MGFHEDHIREE 1E . SEFELIL T 0.3 mg/ml, 4
FHRATEOSI mix FAETBLIUVHEFAETEBVW T, #AFN 1.0 myml, BL
0.4 mg/ml TH o 7z (Fig. 1) o

DT EPLRAEREHIRICB VT, EHELESB & U S9 mix FEFE TICBIT 55K
FILEI T, 2R FNS0%WAMITIRED 2B RE L BRELIEBEL L, A2 C@EL
B L7: (EFALIE : 0.038, 0.075, 0.15, 0.30, 0.60 mg/ml, S9 mix FEFFFE T D 4THE ML
B :0.050. 0.10, 0.20. 0.40. 0.80 mg/ml) o % B, EELID 48HFMIMLILH DIBE I,
4RF M ALBL TR L M CIRBEWC BRE L 720 — /7 JEREM LI S9 mix FE T IC BV Tk,
1.7 mg/ml (10 mM) % IRy e L, A2 CilEE*#&<E L7 (0.11, 0.21, 0.43,

0.85. 1.7 mg/ml) ,



REEREXRIBVLTH LRES 2D 0T 1 v Va kv, 205 b0 2803 56
HEARCES L, Jlo2Kicow CIRILBERMBHER I & b Missgis 2 lE L.
AVBRERVEN, MIMEBERE IS BR & IR FRRICAT o 700 MEBEILTL Tid 24 WE M) & 48 IERT D
B B AL FRER (VA I IRBE & IR IR RE S & ORI EREE  (ETAE R M & ASHL) 2R,
FRFRAIE TR, BB E % SO mix fAET L FEFET T 6REMMIL L 720 B, WLHEFED
f, WSIEATEREE, BT B L BRI BRI L R 2.

PPt BREE IS DoV TiE, MC 2 FT 455 5 ml IS RAR A AT 0.05 pg/ml & 72 5 & 5 ITHRIN
L. $713CPA % SO UG B L U MEM B # 3 ml ICHARBELTS ug/ml & %25 & ) T
Lz,

BT O 2B BN, It 3 FERKBEL 0.1 ugml & %5 L ) IZHRML 72, B3
KT, BEHERE, 0.02% EDTA A ) YIRBHEHEK (C& BLUoMe 24
Fhw) LD E AL, 10ml OELBECHEDEIL LA (1000 ~ 1200 ipm. 573) o
EE ST, LB L 2M0812 0.075 MKCLREBHR 3 ml £ A, 3050 FMERAE %47 -
Too MRIRALIIGE, B (X 5/ — I KB =3 1 1vh) & 6ml IR &L L71&,
LEHEERE, BUFMEZEEREMA CGRIL L2, BB oL HOoiTo 2%, LED
FEBRCHREZBEHL, TOLEE2AIALF7I5R (5L LD 7 00X MFSICHERE
WEE, a—-FEEBLIUARASA FEFEEA) LIETL, #0EFA LI, 171y
Vahlh) 6BMDAT A FIEEREEEL 72,

3% FAHH (pH 6.8 @ 1/15 M V) VIR CHFFAE) TR I 4 FIER%Y Bk,
KTT TV Lizo RBEITHESS & CIEREROBMFEHRLAAT 4 Fr— RIT,
AT A FHEAR % 2 — FEBIIC AR TRIE L 720

Gea R ST I EL o €, MBS R NE R L SEIBHIT L 0. 20% ML EoAExTH# fiE
T, #0274 v Va2t b 0SBRULOFREBBERLARIBUREZ, BREIR
DHREIRETL L, BIEROJBEHLRE L2

6 YeikoiT

MR OMERE R (Table 1, 2) E4BHREIC L b, EHLI T 0.30 mg/ml, HHF
BALIE O SO mix fFE T B L UIEAETIIB W TR, ##F10.43 mg/ml B £ U 0.20 mg/ml
D, RSO L RERETH o2 b, TRLDBRELEL JBEN IR
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I E LT,

Wetr hAATIE, ARSI REZA, MAHWRE (MMS) FF5EA" 12 & 25 ki
ST otz L IEDD . PORBHEIHGE L TR WAEMHE L BIE L. ST
21T, BN, R A LU REMAEORERT OME L. FRERRORE
EAMKICERA L, 72, BEEATHMBE. 2541 FLozofB RGN 25—
UOUBTHEL, REAKICERL 74 v va IRPSBLNIRT 4 FIEAR 4%,
AINDBIERHE D Z N F NG D5 20 R VIREETHHT L 7o HEERE I 15 2008, 1
AR I 138 800ME 0 A B IAIIE % 547 L 72,

B DEET — 4 (Appendix 2) & HERY ERIHE T, 74 v ¥ v — O EEHERE
& D, familywise DEEAKAEL 5% & L CHEEREEER Lz, BEERETHEEE
Wb Hipe, AEKENHOEREYa2 S5 v - T— 357y Vol KREY (p<0.05) T
B 7o IR, BEIE0B & CEWEN R I E D T o 7o |

[ *]

THMBF (3480 IE# LI B X ORI D SO mix FFET B L CIFHFEFAETITB VT,
FREEOMERE 2 FH L2 o7 (Table 1, 2) o 24HEEFMILIZB W T, 0.30
mg/ml ALELERIZ BV T SRR DREERE A B ML (p<0.05)  HEHEERETD
FEEDVPREDON/2H (p<0.05, Tablel) . MEFNEFCHEBOHEALIEDOON/E
sl F, HENF4% LR, MU THEREOFELRENIBEDOLNL N -
L COEYFERZ RS, MERFT IOV TOEBEEHEL 4.

—. AR oL, 48R MEEALIRIZ B> Tk 0.30 mg/ml AMELFEIZ BV TDOHR,
7z, GERFHALIE L 7235401 SO mix FFAET T 0.11 ~ 0.43 mg/ml i 3\ TS BN E
EICHIL (p<0.05) MM RETHEEEIROLN (p<0.05, Tablel, 2) o EE&
PEMINE > FE A SRR\ 48R I AL IR T1.13% ., SO mix fF/E T TR L 2354125~
1.88% LIENH DD, 2RIITHBILBHL TN DI &nbEL, RHMEEHEL 2.
—7\ BRI E L LCTHY 2 MC R, A B CRakolEREE2FRL
(Table 1) . CPA 3, MM S mix FFAET ICBWTHAKROBERELFRL
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7 - JJ} == treated for 24 h without S9 mix
4 ——l— treated for 6 h with S9 mix
R O treated for 6 h without S9 mix

Cell growth (% of control)

Concentration (mg/ml)

Fig. 1 Growth inhibition of CHL/IU cells treated with
tetrahydromethyl-1,3-isobenzofuranedione




Table1 Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with tetrahydromethyl- 1, 3- isobenzofuranedione

(THMBEF)** without S9 mix

Concen- Time of No. of No. of structural aberrations 3 ‘No. of cells A) 5) 6)
Group tration  exposure cells 2) Others with aberrations Polyploid” Trend test™ Concurrent

(mg/ml) - (h) analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) SA NA cytotoxicity (%)
Controll) ‘ 200 0 0 0 0 0 0 0 0 O0(C 060) O (C 00) 025 —
Solvent ~ 0 24 200 0O 0 0 0 0 o0 0 0 0 (C 00) 0 (C 00) 000 100.0
THMBF 0.075 24 200 3 0 0 0 0 O 3 0 3( 15) 0 (C 00) 0325 103.5
THMBF 0.15 24 200 0o 0 0 0 0 O 0 0 0 (C 60) 0 (C 00O) 0.00 + NT 104.5
THMBF 0.30 24 200 1 5 12 1 0 20 39 0 8*( 40) 7 ( 35) 050 71.0
THMBF 0.60 *** 24 — —_— 0.0
MC 0.00005 24 200 4 44 113 4 1 0 166 0 97 (485) 95 (475) 0.38 —
Solveml) 0 48 200 1 0 0 1 0 O 2 0 2 (10) 1 (C 05) 025 100.0
THMBF 0.075 48 200 2 1t 0 0 0 O 3 0 3 (15) 1 (¢ 05) 013 97.0
THMBF 0.15 48 200 0O 0 1 0 0 O 1 0 1 ( 05) 1 ( 05) 025 NT + 99.5
THMBF 0.30 48 200 0 6 2 1 2 0 11 3 6 ( 30) 6 ( 3.0) 1.13* 71.5
THMBF 0.60 *** 43 — — 0.0
MC 0.00005 48 200 3 8 152 10 7 10 267 10 109 (545)108 (540 ) 0388 —

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, 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 attenuation
and premature chromosome condensation, were excluded from the no. of structural aberrations.  4) Eight hundred cells were analysed
in cach group. 5) Cochran » Armitage's trend test was done at p<0.05. 6) Cell confluency, representing cytotoxicity, was measured
with Monocellater™. * : Significantly different from historical solvent control data at p<0.05 by Fisher's exact test using a Bonferroni
correction for multiple comparisons. ** : Purity of test substance was 99.97 wt% as a mixture of isomers. Methyltetrahydrophthalate
(0.01 %) and maleic anhydride (0.02 %) were contained as impurities. *** ;: Chromosome analysis was not performed because of severe
cytotoxicity.,



Table 2 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with tetrahydromethyl- 1, 3- isobenzofuranedione

(THMBF)** with and without SO mix

Concen- S9 Timeof No.of No. of structural aberrations 3 No. of cells
Group tration mix exposure cells Others with aberrations Polyploid“) Trend test5) Concurrent 6)

(mg/ml) (h) analysed gap ctb cte csb cse mul  total TAG (%) TA (%) (%) SA NA cytotoxicity (%)
Controll) 200 0 0 1 3 0 0 4 1 2 ( 1.0) 2 ( 1.0) 0.38 _—
Solvent " 0 — 6-(18) 200 6 1 0 0 0 O 1 0 1 05) 1 ( 05) 0.25 100.0
THMBF 0.050 — 6-(18) 200 0 0 0 0 0 O 0 0 0 (C 060) O ( 00) 0.50 103.0
THMBF 0.10 — 6-(18) 200 O 06 0 0 0 0O 0 0 0 6O 0 (¢ 00) 0.38 NT NT 106.0
THMBF 0.20 — 6-(18 200 0O 06 0 0 0 0 0 0 0 C 00) 0O ( 00) 0.38 36.0
THMBF 040 *** — §6-(18) —— E— 1.5
THMBF 0.80 ¥** — 6-(18) —— , — 0.0
CPA 0.005 — 6-(18) 200 2 0 1 0 0 0O 3 0 3 (15) 1 ( 05) 0.25 —_—
Solventl) 0 + 6-(13) 200 30 0 0 0 O 3 0 3¢ 15) 0 (C 00) 0.13 100.0
THMBF 0.11 + 6-(18) 200 0 1 0 0 0 0 1 0 1 (05) 1 (C 05) 1.25* 100.0
THMBF 0.21 + 6-(18) 200 0O 1 0 0 0 0 1 0 1 ( 05) 1 ( 05) 1.50* NT + 89.5
THMBF 0.43 + 6-(18) 200 0O 1 3 0 0 0 4 0 2 ( 1.0) 2 ( 10) 1.88 * 83.5
THMBF 0.85%** + 6-(18) — - 196.57
THMBF 1.7 %% 4+ 6-(18) —— — 96.5 8)
CPA 0.005 + 6-(18) 200 12 140283 2 2 50 489 0 157 (785 ) 155 (77.5) 0.50 —_—

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. S) Cochran « Armitage's trend test was done at p<0.05. 6) Cell confluency, representing cytotoxicity, was measured
with Monocellater™. 7) and 8) Increasing percentages were caused by adhesion of S9 to culture dishes. * : Significantly different from
historical solvent control data at p<0.05 by Fisher's exact test using a Bonferroni correction for multiple comparisons. ** : Purity of

test substance was 99.97 wi% as a mixture of isomers. Methyltetrahydrophthalate (0.01 %) and maleic anhydride (0.02 %) were contained
as impurity. *** ;: Chromosome analysis was not performed because there were small number of metaphases due to severe cytotoxicity.
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