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A7 NNVR3-ZHRFYTOENVIAT IV (EPMA) &, CHL/IUMIK (Fv¥ A =—X
NBAY — Jill) Bt RRE R L,

EPMA T CHL/AU MR % MLEL L 72358, 274 v ¥ 2 & 12 0.5% L L o 5548 3k R
L7aRkbd@mvigE (Mimax) &, A (HiEssh © 4B MAAH) <Tid 0.025 mgml
ThHolze T/z, EHMLID SO mix FIET (S9 FISHEH T 6HFMLIRE 188 o> [

BEfl) TiX 0.18 mg/ml, B LU IEFEAET (SO KIEHH b iC MEM 524 2 fH) <t
0.044 mg/ml TdH - 72,

DT &hh Rk RERERCIE, EH AL (400 B L U° 48BFRTALER) | MERFRIAL
BOSImix FET 8L UIFAETICBWY T, MI max O 25 RETH 2 0.050 mg/ml,
0.35mg/ml & £ U 0.088 mg/ml # € NENHKBAIMRE L L, A2 TERFISBE %K
L7z RBARGHTTTRE 2 BREIREIL, EHAH T 0.025 myml, FHHLED S mix
FETBIUEFET BT, ZAFN0.18 mgml B & UF0.044 mg/ml DEE TH o
el edb, TROLDOREEXEC IRERLBEGRL L

RBETHORER, EPMA BV T ROMIEHTIZB W TH, REKOHEERELHR
LIBERFEME S o7 Q4KFFEEALIE © 0.013 8 £ U70.025 mg/ml, 48HF R EEMLE |
0.025 mg/ml, S9 mix FF7E TIZ BV % FEREMILI © 0.18 mg/ml, S9 mix FHEHFETICSB
;2RI ¢ 0.044 mg/ml, p<0.05) o F/2. WTROMBEHTIIBNTDH, K
MAD R ASE Ficsgin U (2405 B EHEAL I © 0.013 mg/ml, 485 EEEAL HE ¢ 0.025 mg/ml,
S9 mix FFE T TR ALIE © 0.088 mg/ml, S9 mix FEFEAE T CHLEF FTALEE © 0.044 mg/ml,
p<0.05) . 48MERTMEAR I L & U S9 mix FEAF/ET THERF ML L 78812 B v TIRERAF
(G RELE AR (WA
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LB OEEZFH L THNT 5 200 EIRFRE0—2 & LT, MABREEARE A
WARBKRRERBRNE D D, (LFWEI L > THB SN A HBERRFE T, KL THE
RE (Fy v 7, O, R LHORE (BEENR. BHEAR) 50, AiEl
DNA B, #EZIHMEOS LMo RE L L2 XML T b, AHERTH V7 CHL/IU M
Roid, BB DE (. —RICEERE T L TREERRE o MBBRESE V720,
PAARERBRCLICAVLENS,

OECD BEFAL FWE L& RBRICR 5 BUREF X0 —RE LT, EPMA Ol &R
IR T T 5720, CHLAU MM % v 2 R R REHERE E/ L 72 & BARRERE,
(B BACFME R B RO KL o) (B 624 3A 31H. TEEE 2375, KR
% 306%. 623:/R% 3035) BLU TOECD HMMERA A4 FI A » 1 473] wHER L, T4k
FYE GLP F&HE]  (WEHN 594 31 31H., BRI 395, JEZEE 2295, SOKBHE 855 .
CRETHRAN 634E 117 18H . BRAWIE 2335, fifEH 385, 63%4FH4 8235) KHEITVTE
iR A



(B & k]

1 Hihg

CHUIU fifg (JCRBME/S> 7 & 0 AF) &, 4JEME (Canseralntemational, T v
FES 12605420) % 10% 5L A — 70 MEME# (AR 2HV, CO A ¥ Fan—
5 — (5% COz 37C) W THEEFEL 720 %72, MHBHR 10/CUATHRERICH W72 (B
DRCEIT, 1988%E 2 IS AT LW T 48, BER 1218) o

2 BEBWHESB L Y EYE
BERY)E TH B EPMA (CAS No. 106-91-2) Db MIRkE 1 Appendix 1 127K L 72
- EPMA i3 PO SN, EXEHT THEL, FHODEIAF VAN EKF
v F (DMSO. A2 T3, ov M5 : ESJ4625. B & U Sigma Chemical, T v FFF :
83H0557) (¥R L TAIRL 72,

B E L L THw /22058 A 773 F (CPA, Sigma Chemical, @ v hF 5 .
73H0846) BLI U~ A Fx A ¥ C (MC, WAL, O F % 051AEG) i, IE
STRZARAK (REBIETY, oy MFS L KSI80) W& L. ARREL THW .

3 S9 I

S9 (¥+vya—<r¥, gy FFH I RAA333, 19954E O &%, BIUuy o @
RAA-338, 19954 121 5i&) 13, 70H# O ME Sprague- Dawley 527 v MMZ7 = /7N E S —
WES5,6-NYIT7IRy 5 LTFHAAORELAb0EBEAL., HKE T-80TT
RE Lo VI —R6-Y) VR (G-6-P, SigmaChemical) , B-=23F Y7 I F77F=rY
X7 LAFFY B (LA, B-NADP', # ") X # VEERE) B X UTKCl 2 ZZKICED
L, BAMWE LT—80TCIZRE L, HAEMIE i S9, MgClL, B & UF HEPES %N, S9
mix & U720 S9 mix fF7E T THMMLIL S 5554, SO mix, 205 % E MEM i (MERE
TS9mix &%E) B LU MEME#E (MIEARE) £RM LT SOREH & L7z (5% S9.
0.83 mM G-6-P, 0.67 mM B-NADP*, 0.83 mM MgCl,. 5.5 mM KCIl. 0.67 mM HEPES) ., —
77 S9 mix FEAEAET RIS 25618, S LBHNM D DI MEMES# %/ L 72,



4 TR
Yt PR L BRI B R O IR R IE T A 720, HBRMEOSRIBRICK
1T A T CHLAU MM % 0.25% bV 75 v & v THEEL 2%, 4X10° fE/ml @

ll

WM L, 2o 5ml 2X10ME) 245274 v Vo (EE6cem, MAHEAL) 8
FELC3HMEEEL 720

BT, BRI Sml L E MK L 22k, BERY EABE & 25 ul o WM
L 24FF LI L 726

S9 mix FFAE T IS B 1) 2 FEREILIE Tid, SO SUGH 3 ml & §5H AT L -t BERYE
BU% 15 Ul T oW L 6FFFLIL L 72, ) VERRAIRESW (C" BL UM 2 8T)
THREH, FE A L, SO I8REMEEAEL 720 — . S9 mix FEFFAE T DAL ELEF
KBWTIE, S KBHEOMH D Iic MEM Bl % v 72 DAL o #4E1k . S9 mix fF1E T DLHE
L ERRICAT - 720

FEHELFE T 0.0016 ~ 0.050 mg/ml, 4F0% MAUHLDOSI mix FAET B L VHEFEETIIBL
Tik, 0.044 ~ 1.4 mgml (10mM) OEEFIEHCUHE L2, BHHKRTHE, REAERELE
L7 (RBEERERER, fdo FEaEREAR] AR . TUWERTSI7RXFy
TRy aRBENTIO, ATAF4 9 Y akflio TREREAT, SRR (M) 25
WTHIRZIZH $ 2 HME L MEL 720 1000MIf8H 72 0 DFEP G E AT L, B
BECOHTI2HBRYELAROFBIEEOMIME (%) 2RO 72, 1EEDHY 280
FAvvarfvi,

5 FBEARERR

FIFER DR, Wikt 8 & R LI 8T, ALFIHREE I 4KTF L T CHL/IU Mo

FERIGE I Lz 720 Mimax i, SEHALIETIE 0.025 mg/ml, 558 B3 0 S9 mix
FETBIUEFEATRBLY T, FAFN 018 myml, B & ¥ 0.044 mgml ThH o 7=
(Fig. 1, 2) »

SO EDPORBAREABICBVT, £@TOMIERYT, #NFN Mlmax O 24EEE
EREAIRE & L, Ak 2 THIBEE RE L (GEFLI D 0.0031, 0.0063. 0.013,
0.025, 0.050 mg/ml, S9 mix £F7L T O FEMEALIE £ 0.022, 0.044, 0.088, 0.18, 0.35 mg/ml,
S9 mix FEAFIE T D JEREMIALIL 1 0.0055. 0.011, 0.022, 0.044, 0.088 mg/ml) o

4.



RBEERFTRRCB TR BED) 2B 71 v ¥V 2 2 iV, REFERZERL
7zo AERIRFEIE. PMRBRE 13 ZRARITAT o 720 TEFEALFLC It 240% B & 4851 04 By
FALFRRE T B BEEE & IR PEx IATE B & MR FR B (B & A3HY) 2R, R
MALEE T, BEBRWE % SO mix FF7E T & IEFFAET T M MIMIE L 720 % B, MEBEDMIC
X EREE, Bt BIE S & AL BBTE % 30T 72

FEYEXSBREE IC DV TlE, MC 2 T BESE 3 5 mil IR IEE AT 0.05 ug/ml & %2 5 X 5 (2R
L. $72CPA % SO UG B £ U° MEM i #th 3 ml IO ARIBEN Sugmle %5 & 5k
L7z
BERTOMANC, I VLI FEREERES 0.1 pgml &2 5 L XRML. 5
BRT ., BHERE, 0.02% EDTA &8 ) YERBHEHER (G BLUMg &
BIRV) KX DHEE AL, 10 ml OFLEICHEDEKEL 72 (1000 ~ 1200 rpm, 553) o
EEEH A%, LB L MBI 0.075 MKCLKEBHE 3 ml 2 0 2. 304 RUERMLEE 247 -
Teo IRFRMLELGE, EFH (£ 5/ — 0 KEEBE =3 1vv) % 6 mlMNAEIL L7etk, L
P&, BUFMAEEEEMA THELL 2. BEROXHREKEIT- 2%, VEVOEE
BETHREBHL, TOLBEASAF7IR (Hor L7 OR MRS ICHEBRRBRIE
T I-FESBLURTAS FEFLEA) LICHTL, 20 ML, 174 ¥
Hizh) 6BMDAF A FIEEREERL 720

3% F AHW (pH6.8 O 1/15 M V) ¥ BRI THIRFIE) TR F 4 FEERE AR,
KTTTWCHRE L7, RBETHETS L CERMEROBFZHRLA2ZXT 4 For— AT,
AT A FERE 23— FHEBIEICANLTRFE L7,

BB ARSI o T, DEIEHICL D, 274 v ¥ 2 £ BIT05B U E DGR H LR
LB EVigEsMimax & L, B RETH MERHEIE L, $ /2, BITRE
EBSS R L L 3IRERICO TR, SEB RS (LRED 72 ) 10004112 DL %)
%, MBI e Lz,

6 Jutafkorit

BAARERBICB T 5 Mimax i, EFALHTI 0,025 mg/ml, FEH LD S9 mix fF
ETFTBLUFEAET KBTI, #NZFN 018 mgml B £ U7 0.044 mg/ml THo 722 &h
b, INSLORERET JREMNLBEL L L7z (Table 1, 2) o
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Bem kAP, HABEERESE, MABWRE (MMS) HERY 0k 2 4R ECE
ST ole L ENY, PORBEIEEL TV VARPIMEEREL 1o BHT
LT, BEARN, ReANS L UReSGNOBERE OB L K, FEMRokt
SRS A L. S/, BREZET IR, A4 VELOZONEZBMTEN AT —
IOMBETEL, BREERIICRE L. T4y Va2 IS LBELONIAT A FIEKR 4%,
ANDBBEEN = N B ILIEMD S 5 6 2 WIREE T L 72, FEERE & 15 20008, 15
AR 13 S00ME o A B I %= 2347 L 720

B OERT — 4 (Appendix 2) & BB EAIBEMT, 74 v ¥ v — O EHERERE
& h . familywise DFEKEEE 5% & L THEERE Lz, EERFETHEEE
BhDPE. RERGEMOEES2 25 v - 7T— 357y VoEmkkEY (<005 «©
LDHEL MRETLDICHEEEZGROONHEEHEMEL L, HEREETOLR
BEISBOLNLBEIRREM L L

(45 *]

EPMA (1ERAL S & ERMAIIIC BT, HMERFEOFBLEMEFRL (Q48H
BT 1 0.013 B & U7 0.025 mg/ml, 48 MEHLALI | 0.025 mg/ml, S9 mix FFAETICBIF
2 4ERERIALED © 0.18 mg/ml, S9 mix FEAEAET 1< 817 2 455 RULIE © 0.044 mg/ml, p <0.05) .
ERAURETHIEEENED SN (p<0.05, Tablel, 2) o 72, HHEMEMEO K,
WTNOLBEETICBWTOABTICHEML /2 (245 8 EHAL ZE . 0.013 mg/ml,
AQIRE R SEATAL TR © 0.025 mg/ml. SO mix fE4E T CHFES L © 0.088 mg/ml, S9 mix FEFFTE
T CHER ML  0.044 myml, p<0.05) 2%, MHEIERIE T & 5 A BEEE 4805 EiiL
B L USY mix FEFEE T B2 ERILIEICB W TED b7z (p<0.05, Tablel, 2) o

—77. BB E E LAV A MC I, EHRLIE B TRafRDEERELHERL

(Table 1) . CPA iZ4FH MO SO mix FATRBWTHBEROBERELHZRL

(Table2) o CNODGEUBYWEDOIERL Y KEBRROBILPHER S N7,



[FeRegrH]

Kﬁ%@%mﬁﬁﬁ@\ﬁ@wﬁﬁﬁﬂﬁ%@Q&@TﬁW@%é?@Lﬁ&#ot$
R & USRS S D& o 720

[Z%3CHK]

) BABEEREZS - MLWRRSHER: [MLEDRIC L 2 REHRRET F I Z],

HlaEE, ol (1988)
2) EH IR (B - BT — 7 OMEHRE . FEUIRIC LB T TE - Fl, ¥4z

54 X ML, B (1987)
3) HRE I, KABEERME: [FH0 R 14, VSR — & OICEHEAT]  BAEME, K

T (1992)
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Table 1

Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with 2, 3- epoxypropyl methacrylate (EPMA)**
without SO mix

Concen- Timeof No. of No. of structural aberrations No. of cells

Group tration  exposure cells 2) Others with aberrations Polyploid4 ) Trend testS) Concurrent®
(mg/ml) (h) analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) SA NA cytotoxicity (%)
Control 2000 0 0 3 5 0 0 8 0 2 (10) 2 ( 10) 038 —
Solvent ~ 0 24 200 1 1. 0 0 0 O 2 0 2 (10) 1 (C 05) 0325 100.0
EPMA  0.0063 24 200 1 2 1 0 0 O 4 0 4 ( 20) 3 ( 15) 0267 50.0
EPMA 0.013 24 200 1 5 1 0 0 O 7 1 7* 35) 6 ( 30) 138* -+ 66.1
EPMA  0.025 24 200 11 339129 3 0 460 942 0 179*( 895)177 (8.5) 050 419
EPMA  0.050 *** 24 — E— —_—
MC 0.00005 24 200 5 31181 0 20 179 0 95 (475) 95 (475) 025 —
Solvent" 0 48 20 0 0 0 0 0 O 0 5 0 (C00) 0 00) 0.008) 100.0
EPMA  0.0063 48 200 1 01 2 0 O 4 0 4 (20) 3 ( 15) 038 62.8
EPMA 0.013 48 200 0 2 2 2 0 O 6 0 4 (20) 4 ( 20) 0529 + 30.2
EPMA 0.025 48 200 8 56 141 5 0 80 290 0 97%( 485 ) 95 (475) 94010* 32.6

EPMA  0.050 *** 48 — -
MC 0.00005 48 200 4 38 8 1 4 0 135 5 66 (330) 64 (320) 025

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.

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 at p<0.05. 6) Relative metaphase frequency to the solvent control, representing

cytotoxicity, was caluculated. 7) Seven hundred and eighty one cells were analysed. 8) Seven hundred and ninety

one cells were analysed. 9) Seven hundred and sixty three cells were analysed. 10) Seven hundred and sixty six cells were analysed.

* ; 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 99.93 %. 2- Methyl- 3- methoxypropanoic acid 2, 3- epoxypropyl ester (0.07 %) and

hydroquinone monomethyl ether (46 ppm) were contained as impurities. *** : Chromosome analysis was not performed because there

were small number of metaphase due to cytotoxicity.




Table 2 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with 2, 3- epoxypropyl methacrylate (EPMA)** with and without S9 mix

Concen- S9 Timeof No.of No. of structural aberrations 3) No. of cells A 5) 6)
Group tration mix exposure cells ) Others with aberrations Polyploid™” Trend test —° Concurrent

(mg/ml) (h) analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) SA NA cytotoxicity (%)
Control1 200 1 0 0 0 0 O 1 0 1 C05) 0 00) 0.13 —_—
Solvent " 0 -~ 6-(18) 200 1 60 0 0 O O 1 0 1 (05) 0 ( 00) 0.25 100.0
EPMA 0.011 — 6-(18) 200 0O 1.1 0 0 O 2 0 2 (10) 2 ( 1.0) 0.13 721
EPMA 0.022 — 6-(18) 200 0O 0 4 0 0 0 4 0 4 (. 20) 4 ( 20) 0.75 +  + 56.6
EPMA 0.044 - 6-(18) 200 6 45 59 0 2 10 122 0 57*( 285 ) 53 (265 ) 0.88 * 24.6
EPMA 0.088 *** — 6-(18) — —_
CPA 0.005 — 6-(18) 200 0O 0 0 0 0 O 0 1 0 C00) O ( 00) 0.13 —_—
Solventl) 0 + 6-(18) 200 0O 0 1 0 0 O 1 0 1 (05) 1 (C 05) 0.13 100.0
EPMA 0.044 + 6-(18) 200 0 1 0 0 0 O 1 0 1 (05) 1 ( 05) 0.38 1173
EPMA  0.088 + 6-(18) 200 0O 5 4 2 0 O 11 0 7((35) 7 ( 35) 0.88 * + - 942
EPMA 0.18 + 6-(18) 200 1 5 24 0 0 O 30 0 19% 95 ) 18 ( 9.0) 0.38 80.8
EPMA 035%*#* -+ 6-(18) — B
CPA 0.005 + 6-(18) 200 17 30 129 0 O O 176 0 102 (51.0) 98 (49.0) 0.397 —

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.

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) CochranAEAmitage's trend test was done at p<0.05. 6) Relative metaphase frequency to the solvent control,
representing cytotoxicity, was caluculated. 7) Seven hundred and seventy nine cells were analysed. * : 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 99.93 %. 2- Methyl- 3- methoxypropanoic acid 2, 3- epoxypropyl ester (0.07 %) and hydroquinone monomethyl
ether (46 ppm) were contained as impurities. *** : Chromosome analysis was not performed because there were small number of
metaphases due to cytotoxicity.
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