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FTI2INER2 (VAFVTIV) TFNVIAF)L (DMAEA) &, CHL/AU MR (F+ A
==X NARY = Jill) CHREAREEFREL

DMAEA @ CHL/IU MIJZ \24F 3 5 50 % SMAHHNHRAE 13, EHTLBE (e © 245
RIALEE) T 006 mgml THolz, T/, HRHMMED S9 mix FHET (89 KIS+
T 6IFRALERR 18R 0 EEEER) T 02 mgml, B L U SImix FEHFEET (SO LS »
A D I MEM B 2 /H) Tid 0.04 mgml TH - 72

Yt K ATASTBE B AR I, SERNIET 0.060mgml TH ol &b,  DEE
el MERLEENR L Lz, £/, EHHAEO SOmx FETB L UHEFETICB
WTId, FRFN 0.050 mg/ml B X U°0.010 mg/ml 2SREAERSHT T EELRHEE THo/2Z
ES, CRODOREESD AREHEBSENE L L

DMAEA LIRIZ & 0, R TOERRFICB Y THREAOHEERENAEZ ML (245
R A% ALED ¢ 0.060 mg/ml, 48KE M EHEALHL © 0.060 mg/ml. S9 mix £ T2 B 1 % 4HHER
SLEE : 0.050 mg/ml. S9 mix FEFEFE T IC BT 5 EEFRIALE ; 0.010 mgml, p<0.05) .
RERERIROLN, £/, 2 TOERRIN B THEBEEMBEIEE ML

(245 B B HL ¢ 0.060 mg/ml, 48 FEREHTALEE | 0.060 mg/ml, S9 mix fF7E T IT B
BERERALEE ¢ 0.025 B X U8 0.050 mg/ml. S9 mix IETELE T B 1) 5 ERFFMLE 1 0.0050
B L T0.010 mgml, p<0.05) . BEKFHESRO LN,




[ Ef

LW E OB RFL 2 MY 5 720 OBHMREDO—> & LT, WHAEYWSE MRz
VB REARERERD S B, LEWEIC L o CHRINARBEKRFIZI, K5I L THE
BE (Fryv 7, Wi, &) CHORE (BFEEMR, REEAR) #50 ., fiFR
DNABE, BFRIAMBOSEBBORER LR L T, KRERTH V72 CHL/IU #
fid, BB s (. —BEI YR L ORBEREOREBEI B2
R RERERICL CAVO NS,

OECD BLF L F W E ZEMRMRICR S B ESED —RE L T, DMAEA Ol fli&(=
FHEELFMT 5 720, CHLIU A 2 B2 3R R ERBREER L. 28 AR
. [HBICSEYE R HBRokicowT) (B0 6246 38 310, RIRELS 2375,
AR 3065, 622/F4E 3035) B LU [OBCD HMRERA 4 KT A4 v [ 473] (CHEHLL |
[MEEWE GLP HE ] (WBF1 594F 3H 31H. BRIRIES 395, JEREE 2295 S9KFEE 85
o, BEIEF 634F 11 H 188, IRAWIE 2335, 17445 385, 632/m45 823%5) &I
THERBL 7,



B & 7 EE]

1 Ak

CHL/IUAIAE (CRBMIME N> 2 X9 AF) &, 4JERIMHE (Cansera International, T v
FES [ 2605420) % 10% &t A — 7 v MEM B (HAKBZE) RV, COz A ¥ F 2 ~—
5 — (5% COz, 37C) RTHEE Lo 72, MRRERNA 10AA CHRERICHY 72 (B
ORERBE, 19884F 2B 1T AFE LB T 48, BUEW 120)

2 BERME B L Ut B

i ERY) ' T4 %5 DMAEA (CAS No. 2439-35-2) ¥t 201 IR% & Appendix 1 (2R L
720 DMAEA & ot I N, WERL. A0 SIS AT K (KIF B
TH, uy bEF KSHT) ICBMELTHIRL 72,

R E L L CHw/2Y 2% X773 F (CPA, Sigma Chemical, @ v P& 5 .
73H0846) BLUYA b4 ¥ ¥ C (MC, HAMELTE, 1y ES  051AEG) &, &
STRIZRREK (FFRBEETY, oy MES D KSHTY) B, L., ARASIL TH,

3 S9 FUBH

SO (¥va—<v, 0y bFES I RAA333, 1995F 9B EB IV OY FEF
RAA-338, 19954F 12 A 843%) &, 7H# o it Sprague-Dawley 25 v MiZ7 = J XV E S —~
WES6-RYVIITRV RS LIHBAORBEL b0 HAL, FHKET-8TT
RE Lo 7NV 2—X6-Y) VB (G-6-P. SigmaChemical) . B-=IF 7 I F77F=rY
XZLAF Y VER (BRLEL, B-NADP', * VU x> % VEHE) B X UTKCl % B G KICHED
L. BAWE LT—80CTHRE L, fiARIEI NI S, MgCL 8 X UFHEPES %1%, S9
mix & L7z SOmix FET CERMAET 2354, SImix, 25BE MEM¥E#H (LEAE
TSOmix L EBRUEOHEMENAFLER) B LU MEM ¥R (MEAE) 2RMLT
SO & L7 (5% S9. 0.83 mMG-6-P. 0.67 mM B-NADP", 0.83 mM MgClL,, 5.5 mM
KCl, 0.67 mMHEPES) o —J. S9mix JEfF7E T CTHEKMLILY 25613, S9 REHE R
H DI MEM § B & OF 2f5 1R MEM 35l (BEERME o RnE L 8) M L7,



4 R EEEEIDHIBER

Yefa R R ARICH 2 WY E QNI + RET 5 720, BERY EH OMHEIEIC &
2T HEE TS, CHUIU MK % 025% U 7Y v 2 v CHEEL 727, 4X10°E/ml @
MBEEEE L, 205ml X10M8) # 75 RFv 274 v vz (EFE6em) IKHEL
T 3ERBESRL 7. |

ERLIR Tl PR 4.5 ml EREHATHR L 22t BRWERABEE L 05 m $ToRmL
24BFFEALEE L 72,

SO mix FF7E FIC BT AR AT, SO 2.7 ml &RFH AL 727, #EBRWHE
B 03 ml $FOWRML 6BEFIER L 72, V) VERREEE B (G BLU M 2 F
tr) TURETL, FEEEHICAH L, S 5.2 I8 ELZ, —H. S9 mix EFE Tom
HEEC BV T, SO RKIGHE LD I MEM 858 % Vv 7-LAAb. S9 mix FA7E T DMLEEE &
FIFkICAT 2 720

EEEB L U SO mixfFEAETFIC BT 5 EREMLBTIE, 0.044 ~ 1.4 mg/ml (10 mM) DEE
BE COE L 2o — ., SOmix FEFEFETIC B 5 AR MIETIE, 0.0031 ~ 0.10 mg/ml
DBEFFE TR 72, BRETH, 10%FV<) YBBRTEZEL, 01%2 VA& LN
A% Vy MECYM L7, BERERMBABER (Monocellater ™, 1V Y SAKETHE) %
R EEXTIREE L I L 22 S 0IE QARSI A L 720 LIBED 720 2B 7 1 v
arfuwnil,

5 BeERERERE

AR FE I SRER O FE S, R B L AR BT, MEBEECEKFELT
CHLAU I O¥FE % 3 U 720 F 72, S0%E FEENHIE 1k, HEHLEE T 0.06 mg/ml,
FRFMAEOSI mix FET B LUEFATKEVTRENEFN 02 B £ U0.04 mgml Tho
7: (Fig. 1. 2) o

DT EDPLRBERERRIIB T, TRTOEBRYT 50%HEIEENHIBE O 2512
BErHmRIBEs L, A2 & SBELRE L GERLIE : 0.0075. 0.015, 0.030,
0.060. 0.12 mg/ml. S9 mix f£4E T D4EMFFIALEL : 0.025, 0.050, 0.10, 0.20, 0.40 mg/ml,
S9 mix FEFFFE T DLZIFRIALIL ¢ 0.0050. 0.010. 0.020, 0.040, 0.080 mg/ml) o % B. &E#E
ALEL 0> AQIR [EJALERTE D )6 VL, 24RF IALIIE & 7] Ui ARE L 720

4-



FEAREHRCBV TR IBES ) 0T 1 v 2% v, 20550 2803 R
WIRAREVES L, B0 28U 0w T BB SN B BRI & 0 MR RgFa = % J%E L 72,
ABREREI, IRALEDIERE GOrbiEi & 23 | BYEIREE R L USRI (ERALE)
BeRI72C R, ae 3 PRl (Hifgsgsile M 74 v ¥ 2 @360 Lz
&R BT, MRS EN G EER & RARICE R L 72,

GBI 2\ Ty SERULELC I MC % S BEEH S ml (S BACIBRE DS 0.05 ng/ml & %2 5
EICERMU. SERRMAEE TIE SO RIGHE B & U° MEM %53 2.7 ml iZ K% 0.3 ml ANz
(&8 :3ml) . CPA #RBEM Sugml & %5 L) ITHML 72,
BERTO2EMAIIC., IVEI FeRERBES 0lugm &% 2L /ML, 55
ERTH, Bkl &, 0.02% EDTASA ) VERREEERHK (C2" BIXUMS 2 5F
V) WX DA A L, 10ml DEEEICEDELLZ (1000 ~ 1200 rpm, 57) o
FERE T, L Z2HKC 0.075 M KC KW 3 ml % M2, 3070 BESRLEE 247 -
Tzo IRIRMLIDGE, BEEW (A% 7 — v @ kEEEE =3 .1 v/v) 2#86em X &k L
72t LiEABRE, BUFRR2EEEREZNATEILL 2o BEH 0 33H % HE4T - 7274,
VE OBEHTHRERE L, TOLEEATIAFIFTR (b6 LBHT TR MEGTIC
HERRWES, I-FHFESBIUVRTA FHEFEELA) LT L, 20 AL 72,
174y adhizh) 6BDRAT A4 FEEREVERLL 72,

3% ¥ 5 ¥ (pH6.8 D 1/15M ) VERIBIIH CHIGHE) TR A FIEER® Rttt
ERAKTTTWTIZL 72 REBRRMHIF S BL CEAMEEO BN 2#BHRLAZAT4 For—
A, ATA FEERE - FEFIHICAN TR L 72

Gt AR IT BT o T MIRIEIHE SR E DFER & DEIEEIT X D 20% L E o> AR5
T, 22274 v 22t bl 05U EOFHEBHER LD BVIRE L, BIENR
DERFRENL L, BIENROBERFLRE L,

6 Getuthitn

HPBEFER (Table 1, 2) &ABHEEIC X D, EHLIE T 0.060 mg/ml ASEBAEFIHT O
HRELARERECH-7:2L2b, CORELEC JIMEHLBESRE L. —FH. B
BERALER D SO mix FHE T BLUHEHFEAETIKB W T, #7h£1 0.050 B X U70.010 mg/ml
DVRAKSTTRER R HIRE T, ZRULOBECRASBPPARIB O Lozl L

_5-



PH, FNENSATRER 2RER L BESRE L

P ROHTIE, HABEZ REES, WADHRER (MMS) FFERY i<k 55 Hikic sk
TVTET o720 EKRDY, PORBRIHTE L TR WHEPIREBE L, &I
L, B N, Rafis L UCRASREOREREOMME L . FEEAROHE
FUSRHMKICECA L7 $/2, RELHTHHARIE, 294 FLOZOEBEZBEMED AT —
VOMETEL, RRAKICEG L. 74 v Yo IP OB ONLRAT A FIERMLE,
SNDFGEL D ENF NG 5 S R WIREECTHHT U7 #ERE X 15 200, £
B 1 18 8001 > BB I % 547 L 720

W OBET -4 (Appendix 2) & HBRWEMBBERT, 74 v ¥ v — O EEHERE
W& D, familywise DEFEKHEE Sh & L THBRERES EfiL 2. BEERETHAEE
Db LG, AREHEEOAERY 225 Y - T— 37y Y oEREREY (p<0.05) &
EOMSE Uie TIRUETE b A BENTED O BEE B Y L, EEESECOLE
HENFRO L NGEETHIEL L,

[ |

RS OFER (Tablel, 2) . DMAEA (2 & 0 £ T OEBRRFNIZ BV TRBEHEDOHE
SUESABCHEM L Q4R AL EL © 0.060 my/ml, 48R EHLEE  0.060 mg/ml, S9
mix 715 T 12 81F 5 {GHF AL © 0.050 mg/ml, S9 mix FEFLE T IC B 5 5HHF FALEE .
0.010 mg/ml, p<0.05) ., EREKFEDIZR LNz, T2, ETCOERRINICBV TH
A EE B L Q4R FHERAIT | 0.060 mg/ml, 48HF MMEFEALEL © 0.060 mg/ml,
S9 mix F4E FIC BV 2 MM ¢ 0.025 B & U 0.050 mg/ml, S9 mix FEFEETIC B
% FERFHIALER 0 0.0050 B L U°0.010 mg/ml, p <0.05) . BEKFEDROL N,
B ASHFMEMAAEBE I, MBHEEIC LY, S L ASEDMEESARER

(FE3 R 2004100, MR AA @ S00MIM) KM hor (HERETR
0.030 mg/ml DR|EIZBWT, BHEUEMBIZOVW TR IBETRTEBVWTIHED
MBBEOSWETE o) o

GUXTRYE S L TH MCR, EREALBEBVY CHRBROBERFTLFRL

(Table 1) . CPA ix. JZREILILO SO mix FFETIC BV CRAKROEEREEZFHRB L.



(Table2) o SO DEHEMNEWEORERL O, KERRDBILSHER S

[FFRc ]

ARBOERICH ) . RROEEECBLEE R TR0 TFHLBL P58
15 & CRBETE S 5 O BB - 720

[Z3CK]

1) BARRFLAREZS - WADYHRIBRME: [EFWEC L 2RBHRRET PS5 2],

HIEEE, HH (1988) ,
2) HH TR THM - 837 — & oMEHRENT . BRI L AT Tu—F] , A2y

7 4 A Mk, IRET (1987)
3) HH I, KA [HM R 14, BUREBRT— 7 ofaHET] |, B AEAE, |

(1992)
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Table 1 Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with 2- (dimethylamino) ethyl acrylate (DMAEA)**
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 2 2 0 0 0 4 0 3 (15) 3 ( 15) 050 I
Solvent * 0 24 200 0O 0 0 0 0o O 0 0 0 (C00) O0( 00) 038 100.0
DMAEA 0.015 24 200 0 0 0 2 1 0 3 0 2 (10) 2 (C 1.0) 050 : 825
DMAEA 0.030 24 200 0O 1 0 0 0 O 1 0 1 (05) 1 (¢ 05) 050 + + 72.0
DMAEA 0.060 24 200 § 234 1 1 O 77 0 47%(235) 42 (21.0) 10.75* 65.0
DMAEA (.12 *** 24 — — 13.0
MC 0.00005 24 2000 6 32 109 1 O O 148 0 94 (470) 91 (455) 0.13 —
Solventl) 0 48 200 6 0 0 06 0 O 0 1 0 (C 00) 0 (C 00) 063 100.0
DMAEA 0.015 48 200 3 4 0 2 0 0 9 1 7 (35) 5 ( 25) 0267 58.5
DMAEA 0.030 48 180 3 3 0 9 1 0O 16 1 8 ( 44) 6 ( 33) 0368 + + 56.5
DMAEA 0.060 48 200 0O 4 1011 2 10 37 4 17* 85) 17 ( 85) 6219* 103.5
DMAEA 0.12 *#* 48 — — 8.0
MC 0.00005 48 200 6 35 127 12 7 20 207 1 98 (49.0) 9 (480 ) 0.25 _—

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) 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 - Amitage's trend test was done at p<0.05. 6) Concurrent cytotoxicity, representing Cytotoxicity, was
measured with Monocellater™, 7) Seven hundred and sixty four cells were analysed. 8) Five hundred and fifty seven cells were
analysed. 9) Seven hundred and eighty 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 was 99.9 wt%. 2-Dimethylamino
ethanol (0.01 %), acrylate (0.01 %) and methoquinone (2000 ppm) 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 2- (dimethylamino) ethyl acrylate (DMAEA)**
with and without SO mix

Concen- S9 Timeof No.of No. of structural aberrations 3 No. of cells ) 5)
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 (%)
Control 200 0 0 0 O O O 0 0 0(C00) 0( 00) 1.00 E—
Solvent ~ 0 - 6-(18% 200 O O 1 O 1 O 2 0 2 (1.0) 2 (C 1.0) 013 100.0
DMAEA 0.0050 - 6-(18 200 2 O 1 1 O O 4 0 4 (120) 2 ( 10) 1.25% 97.5
DMAEA 0.010 - 6-(18 200 4 12 39 1 O O 56 0 32*%( 160 ) 30 (150 ) 10.88* +  + 99.0
DMAEA 0.020*¥%* — 6-(18) — — 17.0
DMAEA 0.040 *** — 6-(18) — — 15.5
DMAEA 0.080 #** — 6-(18) — — 17.0

CPA 0.005 — 6-(18) 200 1 0 0 0 0 O 1 0 1 (05) 0(C00) 025 -
Solvent 0 + 6-(18& 200 O 2 O 5 0 O 7 2 3 (C15) 3 (¢ 15) 000 100.0
DMAEA 0.025 + 6-(18) 200 O 1 O O O O 1 0 1 ( 05) 1 05) 1.25* 85.0
DMAEA 0.050 + 6-(18% 200 6 7 15 0 O O 28 0 25*%(C 125 ) 19 ( 95 ) 525* +  + 80.0
DMAEA 0.10*¥* + 6-(18) — E— 39.0
DMAEA 020 *** + 6-(18) — - 36.0
DMAEA 040 *** + 6-(18) — — 375
CPA 0.005 + 6-(18) 200 8 86 387 11 3 120 615 0 185 (925 ) 184 (920 ) 013 E—

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) 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™. * : Significantly different from historical solvent control data at p<0.05 by Fisher's exact test using a Bonferroni
correction for multiple comparisons. ** : Purity was 99.9 wt%. 2-Dimethylamino ethanol (0.01 %), acrylate (0.01 %) and methoquinone
(2000 ppm) were contained as impurities. *** : Chromosome analysis was not performed because there were small number of metaphases
due to severe cytotoxicity.
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