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ATV NVER2-¥ FOF YT F)NVT A7) (HEMA) &, CHLAU MM (Fx 4 =—X -
NERE = i) CHRERRELFLL .

HEMA {2 CHL/IU MU CxS U € EBALIE (Hrifss b C24 5 RALEE) B & UNRS R
I SO mix FAET BLUAEAET (RN S9FTHESB X U MEM B i ¢ 68F (AL
%k 18O EERHE) < EBLIBETHS 1.3 mgml (10mM) IZBWTH 50%
A BMIEINHIIFTED b N h o 72,

DT EpLRAARERBICE YV T, EEAE Q4R B L U4SRFHAE) BLY
FIRERALIT (SO mix fAE TB L UIEFAT) & D2 1.3 mgml (10 mM) % EELIRE
EL. RE2 THBELRE L. FOADIWPTRELZRSIRE., 2407 L & 5
WD SO mix FFET B L UIEFET T 1.3 mgml (10 mM) , 48BFRTALIRIC B v Tid 0.65
mgmlTH 72T &b, INOLDRELEL JREHZHSETRE Lo

HEMA % E#LH X O S9 mix 777E T CHRBAI L2618 T, REfhoiEd
REE, AECHEMUZ Q4EEERLI : 0.65 B £ U 1.3 mg/ml, 4865 HEHL s .
0.16 ~ 0.65 mg/ml, S9 mix 77E F THZMFMALIL : 1.3 mg/ml, p <0.05) o —7F5. 48HE[HE
AL B & U° SO mix FEAFFE T CHMFRALIL L2 85E8 108 T, BEMERSEZE (CH M
L7z (48B5 MEHTALEE ¢ 0.65 mg/ml, S9 mix FEFFAE T € 420 FOALEE © 0.33 mg/ml B L U
1.3 mg/ml, p<0.05) o



[ Bl
LW E O BIEHFE 2 FHET 5 20 0EMRREN—2 & LT, MABYEEME &M

WD YRR BERBRN S 2, {LFEWE I L o TERI N ERE I, RO L THEE

RE (Fyv 7, U, ) LHEOERE (B4, 2R 50, siE ik
DNABZE, BEZERZHEOSEEBBORELR VAR L TWwa, AKERTHV: /- CHL/IU #

R, BB ABADE O, —REITIEEWE I L COREBARFEORBBEIBV 20,
FERRERBRICI (AL,

OECD ERfHbF M LM ARtk 2 BHREF KO — R L L T, HEMA OHMIfEERE

B EFEY 2720, CHLIU ML % v 2 Rk REHEBRE ER L /2o & BABERI,

FE GLP FHE

[FTBEFEWE R ARBROFECOWT) (B0 624E 3H 31H., WIRESE 2375, ER
%3065, 623 3035 ) B LU [OECD HURERAT A 54 > 2 473 1CHERL L,
¥z}

[t
(MBA0 594E 3H 31H. WIRES 395, IR 2205, 594 855,
ETHEFN 634F 118 18H ., RN 2335, A% 385, 63 R 8235) KKV TE
ﬁﬁ": Lf\:o



[BHFE & T3]

1 il

CHL/IU #lfig (JCRB M /N> 2 & 9 AF) &, #MIRBiME (Cansera International, T v
MES 12605420) % 10%ET A — 7V MEM 5 (HAEEE) 2Hwv, CO M v ¥ a~—
5 — (5% COs 37C) W THEEEL., E72. MEERA I0RMATRERCH W (B
DIEAELIE, 19884 2 ICAF L 720 4, BER 12R)

2 BERWE B L UHRHET R Y

PERY)E T %5 HEMA (CASNo. 868-77-9) DI HIMEIRSG 13 Appendix 1 1278 L 72,
HEMA & PORUESNE, BREL, HHOD SEFHERK RFRETIE,
oy bES D KSHT1) WCHEML CTHIRL 72,

Pt E & LTz 20k 773 F (CPA, Sigma Chemical, @ v &S :
73H0846) BL U~V A b= A ¥ C (MC, AR, oy M5 1 0SIAEG) &, IE
STRAA®K (RKIFBZETY, vy MES I KSH7D) C@E» L, ARREL T/,

3 S9 RSB

SO (¥Fva—<r, ov +EF | RAA-333, 19954E 9 &sE) . 7:HE D M Sprague-
Dawley 587 v MIT7 =2/ NVE S — )& 56NV V7R 25 L THEASFARL
b0 EBAL., HHKETC—80CIRE L, VI~ 6-) VB (G-6-P, Sigma
Chemical) | B-=TF V73 F7F=vIX 2L F ) B (BMLEL, B-NADP', *V
LYY NVER) BXUKCIZERKIZED»L, BEWE L T-80CIKREL., FHEKEZ
MIT S9, MgCl, 8 £ UNHEPES %/l 2, S9mix & L 720 S9 mix A4 T CHEMR BLET 545
A, S9mix, 2/FEE MEM¥H# (IEARE T SImix & EERYERAEE ORMED B
%8) BLUMEMEH (MERE) 2EML TS KEHEE L (5% S9, 0.83 mM
G-6-P. 0.67 mM B-NADP*, 0.83 mM MgCl,. 5.5 mM KCl, 0.67 mM HEPES) . —’. S9
mix FEFFFET CHEFEFMAAE 3 2 541, S9 JUMEO b b2 MEMB; b L U 24518
MEM i3 (BEER BN odnE L S8) #H L.




4 g sE NG R

FAARRE RV 2 R E OIRIRE L RET 5 120, BERYE OMTaBEsEIC &
2T BRI/, CHLIU ML % 0.25% MY 7Y vk flv CHBE L 7278, 4X10°d/ml @
Mfamw s L, 20 5ml CX10M8) 2792 Fv 274 v 2 (EF6cm, Coming)
WCHERE LT 3HBIEEE L 7

EHLE T, PriEREH 4.5 ml L FEHACHR L /%%, B ERENE Y 05 ml WML
24 BALTR L 72, |

SO mix FEFE FIC B 2 40 FALIR T, S9 KIGHE 2.7 ml ICKE uATHR L /-8, HERWE
AEHE 03 ml TOMRML 6REFIALEE L7z, v YRR A A EEBW (C*T B XU
Mg?" &) TGS, TS SsmlICRRBL . S50 1I8RFREEEEL 2o —H . S9mix
FEHFET ORIFE B VT, S9 FUSHOH D 012 MEM 553 2 v 72 IS O B4E 1, S9
mix FE4E T DALIEE & FIRECAT 7, |

HEE S X UHERERTALEE & 12, 0.041 ~ 13 mgml (10 mM) O EFHECRE L7z, ¥
FHTH, 10%FV<) VIEBRTEEL, 01% 27 VAFZ VAL F Ly METHEEBL 72,
WRBHERMPABRERT (Monocellater ™, 1) VS A HHT3E) % Fv, BEYEATEREE L L
Fo BAIBREDMAF IR A FT M L /2o HRED 2D 2D 74 v v a Fviiz,

5 YefiREUE AR
MBI O &R . SEhd L CER LM DS mix FETIZB VT, NHREIC
AT LT CHLIU MR o % #pfl L7z L L, RSUIEEE D 1.3 mg/ml (10 mM) 2

BTH S0%EMAHIIAHEIRON L2 o7 (Fig. 1) o 72, WHHLEOSI mix —

FEFETTCEHESUIERED 1.3mgml (10mM) I8 W THHMIHINEIIRE L o 22
(Fig. 1) o
CHOZEPOREARERRCBVT, ERLHES L ERBLEDSImx FETT
1.3mg/ml (10mM) 2 HEMIBEL L, A2 T4EELFREL (0.16, 0.33, 0.65,
13mgml) o F7z, EIFELIEOSI mix FFET Tk 1.3 mgml (10mM) * RSN R
BEL, A2 T3IRELHRELA (033, 0.65, 1.3 mgml) . %8B, LD 4885
WUERBE DRI, 24BFPIALENTE & [F] UIREE IS RE L 7o
REAREAIRCBOTH LBED 2D 4D F1 v Va2 v, 209 L0 280355

4-



PIERZVEBLL, Bl 2802w TR BEE R famEetic & ) MR 2 M2 L 72,
AERERAE ., MBI AR & 13 I2FRR AT o 720 THERALEE T 1L 24 BF R & 48 B L
BRYE LRI\ ORI BRI & W BRI B & OMERALERT BREE (Ot H & ASHR) R ERV.
FIFHAAIE T, R E % SOmix FAET L IEFAET © RMLE L 72, 2B, WEHED
s, WAL EREE, BvEXTIREE S L OMEALIRNTBREE 2 3R /2,

Rt BRERIC oW T, BRI Tid MC & H 8EE 3 5 ml W RARIRBEAT0.05 pg/ml & %2 %
EHICEML, ERFRLE TIx S RB B £ U8 MEM ¥# 2.7 ml 2 /&% 03 ml nx
(£ :3ml) . CPA 2 BMRIBEX Sugml & 25 L 5 ITRIL 72,

FERT O AN, IVt I FEREREI 0L ugml &5 X HICRML /-, B
WTH, HEHEPRE, 0.02% EDTA & FY BB EHREGE (C& BXUM? 28
Fhv) LR AL, 10 ml OEEEICEDEE LA (1000 ~ 1200 rpm, 55°) o
EIEERETH, LB L 2HIBIC 0,075 MKCIAREBH 3 ml # i1% ., 300 FHERLE % 4T -
Too RERALETL, BEW (X4 /=0 KER=3:1v/v) % 6ml 2z &Eik L7z,
FEEBRE, BUHEEZESHEMA CEILL 72, BEROZELHEOIT- 2%, LEO
BEEW s+ BEL, FOLEEAITAFTIA (o2 LH 70X bERFICHEBRE
WES. I—-FFESBIURAIA FETERLA) LICETL, #0FERFE L2, 174 v
Tabhzh) MDATA FIEEREERL 72,

3% F L9 (Merck, pH 6.8 ® 1/15M ) VBRI CHIRFE) TR I 4 FMEER%
Fetafh, MAKTT TWVTRIZ Lz, ABRETINES B & CIEAVEE O BAFZBHR LA 54
For—2i2, 254 FiEAR% 70— FFEBIEIC AN TRIE L 72

et (AT W3 o T MBS R o AR & S RBEIC LD | 20% LL L o> AixS 5
T, 22274 v a2t b2 05% U LOFEIBHAR L KD BVIRE L, BENR
DEERER L L, BIEAR0 JBEELIE L7

6 YethoH

M RO NEER (Table 1. 2) & ORIREICT L D 24WGR EHTLHE & LT M LE
DSImix FHETBLUHEEETIC BT, 1.3 mgml (10mM) 2%, 4885 EHL B
BT, 0.65 mg/ml 45, FBEESHOTEELEBRRE ChozZ b, TNHDRE
et 3BEREBEGE L,



Rt RO, BB SURSE, WREEER (MMS) HZERY I 24 Fikic
TV TF o720 LJEDD, PORBARIHEL TSR BIME L BEL 2, £
LiT, SR, Refs L UORESAHOMNEREOTERE K. BREROME
FERHARICEEA L7z $7-0 BEEAFTHMEIR, 254 FLOZDONEZ BFEHEDOAT —
VONETHEL, DEARICRGE L. P4y va I OEONIAT A FIER 4%,
ANDBIEEZF N T NLIEERS 5 2 WIREETHT L 72, fEERE 1 15 200, &
AR 188 S00ME 43 2L P HIMI I % 5347 L 70

W OWET —4 (Appendix 2) & B BAMBEMT, 74 v ¥ ¥ — O HEHRE
W& Y, familywise DFEARUER S E LTHBEEREELEM L 2. HERFLTHEE
Vi BGE. ARKERORKE225 ¥ - 7y VomERE? (p<0.035) i
EOHEL, TIRETE b IEEESEO LN HE LB L L, BERRETOIA
BEFBOONLHETEREL L

[ *1

HEMA 13GEBALEL B & O LR SO mix FF7E TS BV T, ko MERYE 5
FEL 72 (Tablel, 2) o 24T [H3E HEALEE TI20.65. 1.3 mg/ml (10mM) . 48 i & Hiil
HTIX 0.16 ~ 0.65 mg/ml, S9 mix fF7E T 4G K BIAAIETIX 1.3 mg/ml 10 mM) {2 B
TREEVHERFEIFARITHML (p<0.05)  HAKRKRE THOHEEFHROLAL

(p<0.05) o —J7, 48R HEAHMILD 0.65 mg/ml MLERFE & | SO mix FEFFFE T CHEBEMRL

BLUZSE0033 BLU1.3mgml (10mM) LI ICBCTRHEKEMESFEICHEML
(p<0.05) . HEAMME CHAEZIEDL N (p<0.05, Tablel, 2) o S9 mix F7E
T CHERERLIL L 72354 0.65 mgml WEEE 2B WT, BHEMEMRE AR (p<0.05) i<
EmL2zbon, HEAMRETHEHEEE (p<0.05) BRROLAT, BHEELHE SN
(Table 1. 2) o
—7. YRy E L LTHY /2 MC IR, EHEAE IV TRBEOBERE2HRL
(Table 1) . CPA XA D SO mix FAET KBV TRBAEOBERE 2FRBL -
(Table2) o & DEMBYEOMRE Y. RERROBELSHER S N0
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[ FEg )

RRBOERBIIH ), RROBHECELELRBTRC-OHLTFHRLE 2o 2F
BB L URBREIHED, > 0RFRIE R, o 72,

[Z% 3]

1) AABEEREYS - MABYRRSBER: LEWEC L2 RERRET FF R,
A EIE, AT (1988)

2) HN TR [HM - BT — 5 OMEHEN, BHWIRCL BT IO —F], FA 1Y
7 4 A b, B (1987)

3) A Ty, KABIERMR: [0 AEREE 14, HMMRT — & OMEHENT] |, AT, ®

I (1992)
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Fig. 1 Growth inhibition of CHL/IU cells treated with
2-hydroxyethyl methacrylate
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Table 1 Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with 2- hydroxyethyl methacrylate (HEMA)**
without 89 mix

Concen- Time of No. of No. of structural aberrations 3) No. of cells ) 5) 6)
Group tration  exposure cells 2) Others with aberrations Polyploi(f Trend test”  Concurrent

(mg/ml) (h) analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) SA NA cytotoxicity (%)
Controll) 200 t 0 0 0 0 O 1 0 1 ( 05) 0 (C 00) 050 B—
Solvent " 0 24 200 0O 0 0 0 0 O 0 0 0 C 06) 0 (C 00) 075 100.0
HEMA 0.33 24 200 O 0 0 0 0 O 0 0 0(C 00) O ( 00) 025 70.0
HEMA 0.65 24 200 14 8 1 0 O O 23 0 20% 100) 8 ( 40) 0.63 + NT 64.5
HEMA 13 24 177 40 228 34 1 0 110 413 2 125*%(70.6 ) 112 (633 ) 028D _ 46.5
MC 0.00005 24 200 8 70 145 2 1 0 226 0 113 (565)112 (560) 038 —_—
Solventl) 0 43 200 0 0 0 0 0 O 0 0 0 C 00) O (¢ 00) 050 100.0
HEMA 0.16 48 200 6 4 0 2 0 O 12 0 12* 60) 6 ( 30) 050 59.5
HEMA 0.33 48 200 15 5 1 2 0O O 23 0 20% 100) 7 ( 35) 063 + + 69.5
HEMA 0.65 43 200 102329 51 6 1 120 609 1 168 *( 84.0 ) 153 (765 ) 3.25%* 79.0
HEMA 1.3 #** 48 —_— —_— 0.0
MC 0.00005 48 200 5 51 118 10 4 30 218 0 93 (465) 92 (460) 1.38 —_—

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) Distilled water 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) Cell confluency, representing cytotoxicity, was measured with
Monocellater™. 7) Seven hundred and two cells were analysed. * : Significantly different from historical solvent control data (p<0.05)
by Fisher's exact test using a Bonferroni correction for multiple comparisons. ** : Purity of test substance was 97.6 wt%. Ethylene glycol
dimethacrylate (0.2 - 0.3%), diethylene glycol monomethacrylate (2.0 - 2.5%) and methoquinone (50 ppm) were contained as impurities.
*¥% . Chromosome analysis was not performed because of severe cytotoxicity.



Table 2 Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with 2- hydroxyethyl methacrylate (HEMA)**
with and without S9 mix

Concen- S9 Time of No.of No. of structural aberrations No. of cells

Group tration mix exposure cells 2) Othcr83 with aberrations Polyploid4) Trend test > Concurrcnt(’)
(mg/ml) (h) analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) SA NA cytotoxicity (%)
Controll) 200 1 1.0 0 0 O 2 0 2 (10) 1(C05) 038 —
Solvent * 0 - 6-(18) 200 0 0 O O O O 0 0 0 C060) 0( 00) 050 100.0
HEMA 0.33 - 6-(18) 200 1 0 0 0 O O 1 0 1 (05) 0(00) 088* 84.0
HEMA 0.65 — 6-(18) 200 © O O O O O 0 0 0(C 00) ©O0(CO00) 050 NT + 83.5
HEMA 1.3 - 6-(18 200 1 0 2 O O O 3 0 3(C15) 2 ( 10) 6.13* 86.5
CPA 0.005 - 6-(18) 200 1 0 0 0 0 O 1 0 1 (05) O0(C00) 050 —
Solvent” 0 + 6-(18) 200 O O O O O O 0 0 0C00) O0(CO00) 050 100.0
HEMA 0.33 + 6-(18) 200 ©0 2 1 2 O O 5 0 4 ( 20) 4 ( 20) 0.88 80.0
HEMA 0.65 + 6-(18) 200 1 2 5 0 0 0O 8 0 6 ( 30) 5 ( 25) 1.25*  + - 70.0
HEMA 1.3 + 6-(18) 200 4 1 16 0 0 O 31 0 26%( 130 ) 22 (11.0) 0.88 58.0
CPA 0.005 + 6-(18) 200 13 43 0 1 1 O 148 0 83 (415 ) 77 (385 ) 050 —_—

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) Distilled water 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 « Ammitage'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 97.6 wt%. Ethylene glycol dimethacrylate (0.2 - 0.3%), diethylene
glycol monomethacrylate (2.0 - 2.5%) and methoquinone (50 ppm) were contained as impurities.
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