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AFNTEPT LT~ (MAA) W, CHUIUKIR (Fx A =—X - ~"hx¥ — fi)
WAL, REERELFERLLE» o7,

CHL/NU #ifia # MAA T 1.2 mg/m! % &4 FiRJE Tk (Fragss s © 248514
B) L7:%E&. MMAIRCHLIUMIB OB e il Lk oz $72, FEMAHED
S9 mix FFET (S9 FUCHH T 6FHERLELTL 18R O BIGEER) B W Tid, 50%HH
P IRE 2% 1.2 mg/ml (10 mM) & % H . SO mix FEFLET (SO KGN D n i
MEM £ % ) TR EZRL sk d o7,

ST EHHYERREHERTIE, EHLEE (4550 38 X U 4SIFRIALIE) B & UTAERFR
MO S9 mix FEFEHAETIKEVT, 1.2 mgml (10mM) *EEAFEEREE L, A2 T
DF3BELZREL . ERMAED S mix FETICBWVTDH BHIC 1.2 mg/ml * &
BAFEREEE L, UTAL2 T4REEHRE L. REESHTPTRLESRER, &0
BRICBVT1.2mgmITh-72C &b, CORBEEEU IREHFLHSEALRE L,

Bt ARSAT O R, S9 mix FEAL T TR RTALEE U 7o i @R E (1.2 mgml) 2B v
TOH, B RS RF B & BRI A BECEM L (p<0.01. HEEREHER
BHRE D 11.0%. VMM BIEEE 1 2.75%) o LRCABIEE I3, Silbo me b HiEZk
B UM TRIICHIZE I N/ 20, FREN-ERT L. oML 255688,
MAA DEHH 7% DNA BEICRR T A5E0 200 RENEZ LN, C02®, ki
MIBFEC DV T, W ERMER o pH 2 PR (7.0) CE L, HERARYE
BlL-&sn, ROEREBIUREMAROFRIBROLN LD o7, €5 T, MAA
IR & o THRES N RFBERT R, HEEOBREIC & 2IRERMEFICER L TE
LI eamen, pakRERRELBHELHE L.
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LEDE O BIZHEEZFMT 2 - 0D EPRFEN—2 & LT, WHILEYE FM %A
WA REBERRERRSD D, (LFWEICL > THERENHIPBERE I, KL THE
BE (Fy v 7, U, i) CBOEE (RO, REMMRE) 59, Fige
DNABE, %EBERHBEOSEBBORTE L EERBRL TV 5, KRR THW /2 CHLAU 4
faid, FOBEBHD%E (L, —REIEFHEICH L TREAREORBEREIE V20,
FEEREABRICIHwLNRDS,

OECD BIfH L #F MR L EM RIS B2 HURARF RO L L T, MAA OHIFRIEZD
FELFMT 5720, CHLUIU Al 2 A v A Ruta kR ERER 2 ER L7z, R BAREIL,

[ HRICERE R L BB HEICoWT] (1850 624F 3A 31H. RIRERE 2375, R
5 306% . 627EREE 303%5) BL U [OECD HMUAREBRAT A FF4 1473 (CHEH L. [1b
FOREGLP &HE ] (IBF1594F 37 318, WIRHEE 395, FEHRH 2295, 59ERE 855,
CLETHRFI 634F 11 H 18H. WAHIE 2335, #4385, 63 F/E 8235) ILE TV THE
L7z
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1 iz

CHL/UMIE (JCRB #lfg ¥ > 2 & h ATF) &, 4B ME (Filwon, & v b F5 : 55301)
B L UFH M (CanseraInternational. T v MFEH © 2608311) % 10% & 4 — 7 )V MEM
B (AKREE) xHv, CArFax—%9— (5% C02, 37C) WTHERLZ, 7.
FRERIRAREAC 10ICLARI CRBRIC AV 72 CHBR O REA L, 19884E 2 IC AT L 72885 T 44K,
YERBRICE 128BL 200 d 02 FHLE) o

2 BWERMESB L UBH R E

BEYETHHAF VT EITET—F (MAA, CAS No. 105-45-3) OB LZPEIR
&3 Appendix 1 IZ/R L 77o MAA iE oM S h-%, ZRERE L, &
Hoo EFRFTRZAEEK (KEBETE, oy FES D K6GI2 B L U KIG78) MM LT
FIRL 72,

AR EE L TRy 7 akxA 773 F (CPA, Sigma Chemical, @ v 5
73HO0846) BL U A b4 ¥ C (MC, BFIBER T, oy MFS | 118AFG) &, Ik
STRZEAR (KEEETS, oy &S I K6G92 B LU KIGT8) i L, FARFREL
THW,

3 89 RIS

9 (¥va—<rv, oy F&E I RAA-355 B L UF RAA-381. 19965 11 A&EEL X U
19984E4 A 85) 1%, 7:HkE O HE Sprague-Dawley 27 v MIC T =/ /SVE ¥ — L L 5,6-X
VISRV ERSLTHE,SOWBLA-b0REAL, HAE T-80CIKBRE L,
FVa—26-1) VB (G-6-P, SigmaChemical) . B-=IF Y T7IF7F=UvI X7 Lt F
KU B (BbA. B-NADP', 41V x & VEE) BLUKC 2#ZBKICE»L, BEW
ELT—80CITfRE L, K iz S9, MgClL, 3 X U HEPES % J)IX, S9 mix & L
2o S9 mix FET THIFHQAHE T 554, SImix, 2FRE MEME#E (MEARE T
SImix ¢ HBRWEAMBOTRMBNEFT LS E) BIU MEMEH (MEARS) 2EML
ZSORIGHEE 74 v yall i (39 RIEH : 5% S9. 0.83 mM G-6-P. 0.67 mM
B-NADP', 0.83 mM MgCl,, 5.5 mMKCl, 0.67 mMHEPES) o —7. S9 mix JEF{E F CH

3.



FFRALEE Y 5 5BE1, SO RICH AL H hic, MEMIEHIC 2{E 8 MEM ¥4y (BRERE
PR ORMELER) *BELE-VORFERAL 2.

4 MfasEnE B R

FREARERRCHVCIBRBYE OMARELIRET 5720, HEBRYEOM P &
T3 E T CHLAU MM %2 0.25% b ) 7 & AV CHEEL 7274, 4X10°8/ml
MPBEBRE L, 20 5Sml 2X10E) 2 79X Fy 274 v ¥ya (HEE 6em,
Coming) (ZHEFE L T 3HRIRERE L 7=

Eﬁﬂﬂ?u\%ﬁ%ﬂ&hmt%ﬂﬁﬁbt%\ﬁﬁ%g%ﬂﬁ%ﬁﬁmeWML
24 RALEE L 72,

S9 mix 74 TIC B 5 ERF M Tk, SO RS 2.7 ml (CEE M L 72, BERMHE
AR 03 ml TORML R L 72, V) YRRBEIEEEW (C7 BIU M %5
) TR, FEESTHICAIRL, S5 18RS E L. —J. SO mix EFLE TR
BECBVTE, SORIGEOADL D IC MEMES# Q5 RE MEM 5% &) 2 Hwi:
DS D BAEE. S9 mix R4 T DMRIRHE & FFRICIT o 720

B L CERFRAIE & B2, 0.038 ~ 1.2 mg/ml (10 mM) D% BEFEH CHLER L 7=, &
ERTHR, 10%FNVATATE FEBRTREZEL, 01%2 VAS VNS F Ly MRTHefn
L7z, WM EEst Monocellater ™, V) YSARFT¥) A, BETHBEL
HWE L - BB HHEELFTH L2 1BEL-Y 2B 71 v Va2 Hvi,

5 FfiRRERER

MAA 3 KIFa S5 #0) SRER D HEALBE B & UF S9 mix FEFFE T o R BT Bv T,
CHL/IU Mifa o 85 % #i L 7% o o 725, 4ERAAE D S9 mix FE T ICB W T,
0.60 mg/ml B & U 1.2 mg/ml (10 mM) D BEIZ BT, CHL/AU ML o158 % #%1 L
(Fig. 1) . S0%EFEMHIEE I 1.2 mg/ml (10mM) & % o7z,
COTEPLERERRERRICBVT, TXTOLEATIT, 12mgml (10mM) % &
SAMIEEE L, A2 THREBEEFREL, GERLES L U SImix IEFET 0ER
ML EE : 0.30, 0.60. 1.2 mg/ml, S9 mix fF7E T D4R MH ZLEE © 0.15. 0.30. 0.60.
1.2 mgml) o ¥/, REEKEERRICBV TR IBESH ) BOF1 vy Va2 fv, £

4-



DY L0 2B REREREER L, S0 280> Wi B HRMBEREC L vk
WA = PE L 72 EBREBER. B, EREROEG R CRIgEEARRER L 112
BIRRICAT © 720 EHTALEE T 24051 & 48R D BERY BULTRRY % 300 F . JIRERALER T,
WERWE % SOmix FFAET LIEFAETFT T oMM L /2o 2B, HERWELHEOM, Bl
XTEREE, REtExT SRS X UMIRALHIAT BETE GITGERE I & XKHR) %8R0T 7o,

Re e R B 12 2w THE, R ER T MC & FriEREH 5 ml 2 B A% 0.05 pg/ml
Eh B X)L 7z, FERFELI T S RIGH B £ UF MEM i (QfFBF MEM K
WEEt) 2.7 ml KEHMAAZKZ 03 ml X (&8 3 ml) . CPA * B#BE
Sug/mlé 25 & HITIHML 720
BERTOFMANC, TVt F (FGMELSE) 2 R&AEEN 0.1 ng/mlk 2 589
CEIML 7z BE3EMTH, BHERE, 0.02% EDTA A ) Y BRREIEHGBW (G BL
UM 28T w) X% kAL, 10ml OEEEICED L L7 (1000 ~
1200 rpm, 54) o LIE%IE T2, B L/AMIIC 0.075 M KCI KB 3 ml 200 £ .
305 MR IR 2 4T o 720 {RORMLIRTL, BEWR (A 4/ — W I REEER = 3 11 v/v)
2%6ml ilx EiE L7:th, LEXERE, BURREEEHE T MA TOEKL L. BEH
DRPE AT - 72, L2 oBEBRTAREBEL. 20LEEATA FITRX (B
LEHALOT7 TR MRS ICREBEREBINERS, I FFSBLURXIA FEFLRA) LiTE
TL, ZOFFEE L, 174y vadlizh) 6BDRTA FEREERL 72,

3% F L (Merck, pH6.8 @ 1/15M ) ¥ BRRIEH CHIMAE) TR I 4 FEZEA%
PeBfh, FIAKTTTVCREL 72, BEBRETHE T, RERANFS B L CIERESE 0 81
RPERLZATA Fr— A2, A4 FiEX% 22— FESIRICANTRE L 72

Pt RIS EL o T, MBI ERONESLR ETRIBBUT L), BBETRET 5 3%
BB A RE L 720 20% LN EDARM BFER T, 0274 v ¥ 2 L B 0.5% L Eos2idE
HERLERSBVIREY, BB ROBERER L L,

6 HeBARTAT

MR O ELRE R &SI (Tables 1 and 2) 2L D, §TXTORBRYIT
12mg/ml (10mM) 2%, REEKFFOTELZEHRETH 2200, CORELXEE
BB LB RE L. REERMTE. HAREEREY 2 - WA BHBRME =
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(MMS) " i2 & BGEEICET T T o 720 L LIEDD . D ORBRIEEL TR vs
P EBIZE L, KT LI, B, AL I URESREBOBERED
FEREH. BEMMROKEREARICEALL, T4y va I olEONZRTA
FEER A%, ANOBIBES TN TR BBLEFG» S L WK THITL 2, MERE
V15 20018 . RS &ML 18F 8008 oy B BIAINE % 34T L 720

BT EE & B B LI B X UM BB RT, T4 v Yy — OEHREREY LD,
BEERE (p<001) 2ERL1. $7/2, 25> - T— 357 v Vo MAKERE?
(p<001) &), ABEKFHOAELRE L 72 ChODKRERZBREBEL L, 49
FHLBE S DY 2 MR L CREBRRESEROTME LT 720
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MAA i, SImix fF7ET CHEMAIEL /A0 1.2 mgml (10mM) IZBVTHHR, P
BAROEERTE LA T HAES L CBEMHMBOBSEE (714 v ¥ v — DOEBHEERE,

p<0.01) (N L7 (W& SR HBURIE © 11.0%. fSEdHIaE BUERE © 2.75%. Table2) o
¥, EEMRE CHOAEEENADL N (p<001) boo, BB LUTEE (202
7030 mg/ml B £ U 0.60 mg/ml) (ZBFHFEFEHULIEL, WHERT S L OCFHMEMR L b
BEHMBEOLRVTHo7z (Table2) o FRFMLIEDRINC B T, MK 8E 5 0 5 3K Bk
THhONI50% %R 5 A HMAMEVEA (Fig. 1. MAZHAEE © 48.0%) k. Rt
BREFTBRIB TSR0k, LOLLAL, MM BEHMHRRS L URelf
REFBRELBLT, SOmix FET CHREMLAIELZ 12mgml (10 mM) ORE Tk, #
BRYEARE %S L CLAK T (HMLRE) ool ier 2L . Bk
ILLTV2HEELED, O LG, BIFESIhREARE R, EHoRME izt Y
TRENCHELC TR S H D, MAA DEEN L DNAGEERERBL TwZwZ &R
BEhi?, 22T, YABBIIOWTOL, HEARREERL . HARRTIE, i
(S9 BIBH) IR E MU %1.2 mg/ml (10 mM) DOEREE % 5 &2,

ZHIT 1N NaOH B RBMUTpHZ70 & L, T4 v ¥ 2 M2 TER AR %475
72o MBR T OO pH 1L 6.8 TH Y, FIZHMURTH o /120 T YIRS DEE R,
Y ROMBERE B L UMM OBRERD Shkdh o/ (Tabled) o HRRERDE
Bho, HRIOKERTAHA SN EBAERETIX, MAABOO DNAGEERHICE I HNT
e KL BB OBRMEIL IS X BRI L RFICEE L TEL AT EPHHLL, T e
2 H. MAA OREEREEEE LB L HE L7

—F. BB L LTHW - MCHE, EHELEIB TRAERDIMERTELFREL
(Table 1) . CPA IZEERF LD SO mix FE T BV TOARBEOMHERELHLL
72 (Table2, 3) o TN LDBMMNBYHOREL ). FEBFRONIHHER & Nl
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FRBROERKIC Sz, KROGFEHCELELRITRVOLLTH LG b 25
REB X UHERETINE A o 0BT M o 7z,

[2% 3]

1) BARBRERESS - MALDYRBRIFI 26 [EZYRICL2ROKREET IS 2],
FIEENE, B (1988)

2) HN ThEE: [#YE - B 7 — 5 ofaHET, FOMRCL 27O —F] 42
74 A b, HUE (1987)

3) HH  Th, KAGUE RS T3 REGRE 14, BURART — & OEHEN ] | A,
B (1992)

4) Morita, T. et al: Mutation Res. 268: 297-305 (1992)
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Fig. 1 Growth inhibition of CHL/IU cells treated with
methyl acetoacetate



Table 1 Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with methy) acetoacetate (MAA)** without S9 mix

Concen- Time of No. of No. of structural aberrations 3 No. of cells ) s Concurrent) Mitotic?)
Group tration  exposure cells 2) Others with aberrations Polyploid1 Trend test ~ cytotoxicity index

(mg/ml) (hr) analysed gap ctb cte csb cse mul™ total TAG (%) TA (%) (%) SA NA (%) (%)
Controlx) 200 6 0 0 3 0 O 3 0 1 05) 1 (¢ 05) 038
Solvent * 0 24 200 0O 0 0 0 0 0 0 0 0 (C 00) 0 ( 0O) 050 100.0
MAA 0.30 24 200 1 0 1 0 0 O 2 0 2 10) 1 (C 05) 013 101.0 —_
MAA 0.60 24 200 o 2 0 2 0 O 4 0 2 ( 1.0) 2 ( 10) 075 - - 94.0  —
MAA 1.2 24 200 0 0 0 0 0 O 0 0 0 (C00) 0 (C 00) 000 83.0 9.2
MC 0.00005 24 200 0 8 4 1 0 O 53 1 45*( 22.5) 45*%(225) 0.50 —_— _
Solvcntl) 0 43 200 0O 0 0 0 0 O 0 0 0 (C 060) O (C 00) 0.0 100.0 —_—
MAA 030 48 200 0 1 0 0 1 O 2 0 2 (10) 2 (C 1.0) 038 100.0 S
MAA  0.60 48 200 1 0 0 0 0 0 1 0 1 ¢ 05) 0 ( 00) 063 - - 107.0
MAA 1.2 48 200 o 0 0 0 0 O 0 0 0O ( 00) O (¢ 00) 0.3 74.5 2.2
MC 0.00005 48 200 1 18 42 2 0 O 63 8 47 *(235) 46*%(23.0) 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 - Armitage's trend test was done at p<0.01. 6) Cell confluency, representing cytotoxicity, was measured with a
Monocellater™, 7) Number of metaphases per 500 cells was scored in each dish in order 1o select the highest dose enable to analyse
chromosomes. * : Significantly different from solvent control at p<0.01 by Fisher's exact test. ** : Purity was 99.4%. Methanol

was supposed as an impurity.



Table2 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with methyl acetoacetate (MAA)** with and without S9 mix

Concen- S9 Time of No. of No. of structural aberrations 3 No. of cells 2 Concurrent6) Mitotic?)
Group tration mix exposure cells 2) Others with abermrations Polyploid™” Trend test ™ cytotoxicity index

(mg/ml) (h)  analysed gap ctb cte csb cse mul™ total TAG (%) TA (%) (%) SA NA (%) (%)
Controll) 2000 00 0 1 0 O 1 0 1 ¢ 05) 1 (C 05) 0.13
Solvent ~ 0 - 6-(18 200 2 2 0 0 O O 4 0 3(15) 2 (C 1.0) 0.50 100.0 E—
MAA 030 — 6-(18) 200 1 1.0 0 0 O 2 0 2 (10) 1 (C 05) 0.38 93.5 Ba—
MAA  0.60 - 6-(18) 200 1 01 0 1 O 3 1 3(C15)Y 2 ( 10) 0.75 - + 97.5 —_—
MAA 1.2 — 6-(18) 200 0 1 0 4 0 O 5 0 3(15) 3 ( 15) 1.25 95.5 7.2
CPA 0.005 - 6-(18 2000 0 2 0 1 0 O 3 1 3 (15) 3 ( 15) 0.63
Solvem1> 0 + 6-(18) 200 0 0 O O O O 0 0 0 (C00) 0 (C 00) 0.75 100.0 —
MAA 030 + 6-(18) 200 0 0 O O O O 0 0 0 (00) 0 ( 00) 0.13 106.0 —_—
MAA  0.60 + 6-(18 200 0 1 1 3 O O 5 0 4 (20) 4 ( 20) 1.25 +  + 103.0 -
MAA 1.2 + 6-(18) 200 0 1223 1 O O 36 0 22 % 11.0 ) 22*( 110 ) 275 % 88.0 7.0
CPA 0.005 + 6-(18) 200 4 29102 2 1 O 138 0 87 *( 435 ) 83*(415 ) 0.38

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, 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<0.01. 6) Cell confluency, representing cytotoxicity, was measured

with a Monocellater™. 7) Number of metaphases per 500 cells was scored in each dish in order to select the highest dose enable to analyse -
chromosomes. *: Significantly different from solvent control at p<0.01 by Fisher's exact test. ** : Purity was 99.4%. Methanol

was supposed as an impurity.



Table 3 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with methyl acetoacetate (MAA)** with S9 mix

Concen- S9 Time of No. of No. of structural aberrations 3 No. of cells 4)
Group tration mix exposure cells 2) Others with aberrations Polyploid
(mg/ml) (h) analysed gap ctb cte csb ¢se mul total TAG (%) TA (%) (%)
Solvent! 0 + 6-(18) 200 0 O O O O O 0 0 0(C 00) 0 ( 00) 0.25
MAAY 12 + 6-(18) 200 6 1.0 0 O O 1 0 1 (05) 1 ( 05) 0.25
CPA 0.005 + 6-(18) 200 6 100426 9 0 50 591 1 168 *( 84.0 ) 168 *( 84.0 ) 0.00

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) Culture medium containing MAA and S9 mix was adjusted to pH 7.0. * : Significantly different from solvent
control at p<0.01 by Fisher's exact test. ** : Purity was 99.4%. Methano! was supposed as an impurity. '
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