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IFNVAF NG b F Y ADinvitroREERREFHIEML L, Fr4=—X - NARF —BE
M (CHL/MU) 2 W THET L. B R E#R 7,

IFNVAFNT PF YLD CHLAU MINRICH§ 2 HALE (48RERT) B & U RYLER
(6BFE) BT, 0.027~0.87mg/ mé (10mM ) DEEFEFH CHFINHIATFED & hude
o722 e, ARBRTEHVT RO L S 0.87mg/ ol (10mM) DIRFE % REALEE
Bell, £/, BRERIBEDOINBLUI4ORESL ., ThZnhiBEB L URKIBE L
LTRRE L7z A TIZ, S9mix  FEAFAETT T4 & U8R MALFRRAZAR £ 1E R
L. BOE0H 2170 120 FEHITMILTIE SOmix FFETH & UIFFAET T 6 RTEEH,
L BESREWC & H T IS MIEEAR L TR R L, R T 24T o 726

CHLAU #lgd =F IV AFIVT bF Y ATRML 72T XTORIMEET, GeBROMER
BB OB EEM IR S e d o 72,



[# El

BEF LM E R SRR SRR ETREO—IRE LT, #HEWE oRE R
THIREEFEMREBLTFMT L2720, Fy4=—X - NAR 5 —5EEME (CHLAU) %
B THBREARBARERREEBL 2.

ARERZ. [HBCEME R LZRROFEC>WT] (BM62E3IA31H, RER¥ES
2375, HERE 3065, 62EFE 3035) BLU [OECD HEMREBRA A K54~ :473] &
RLU. [MLZYWE GLPENE] (IBAS9E3IA31H. RIRES 395, FHE 2295, 59%
Ji% 85% . ETHRAN634E11 A 18H. RIS 2335, #4458 385, 632345 823F) 1o
DWTERL 72,



(B & OJ5E]

1. AL 7=/

Y¥—=F - UV =AYy (JCRB) 26 AF (19884F2H . AFH : # +R. FfE12
) LEaFryA=—X - NAAY—HRD CHLAUANL %, MEREERI10RBA TR
B,

< O CHLAU fMfgtkiz, —Mei LW 1t U TRAAARE DML BRESE V720,
FRINTWE,

HRBOTR
B AR, 4RR iM% (FCS : Biocell, @ v b5 4001776) % 10%iFINL 724 — 7L
MR V720 MEM B35, A — 2V MEMB# [= v X4 ] Q8K (AkH
IER) 9.4g % 1 ¢ OFFKICHEML, 121CTISAN. BEERRE L0, L-7 v
3 v (BEFEA. HAZBIE FR)) 300mg £10% NaHCO, ¥, # 12.5 nt 202 CTFHH
L7zo 2F5IREE D MEM RPEHIE. LiCoRiH# 94g % 500 m¢ DEFAKITEMRL, LT
MEM H5 3898 & RERCTREL L 72,

3. HrsEgefk
2X10* Mo CHLAU Miffs %, 858 5 ne # ANz 74 v 22 (% 6cm, Corning) ICHE & |
37CH QO A4 V¥ axX—~%— (5% Q0,) WTHIEL 72,

4. HWERYE B & O

[# BRI ]
IFIAF VT b A (LLF EMK M9, CAS No. 96-29-7) &, 4 FE87.1204E

BB TH B WEMLRMMEIRE X Appendix 1 17K L7zo FIV 72954 B 13
= MiBE99.98% (At © k530.01 %) TH Y.
P ot 3N, WEWIE X, AR THEAREL 7.
EMK D7 t b i TOLREMERIR % RBUPIIZETNIC BV TER L 720 RIREE (3.13 mg/ne)
LS ST ZRRT T H M L 72 RIRA SRR TR L 725 D2 T, ®iRIE (174 my
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ne) WM SRR TIE L 72 b DOV T, FIENA T TG AN E TOLE
VR 2 OfER, T AR B B HKREOTHERE, LhLhME (0
B oM LT, 9948 L U101% TH o 720 TN DM BIFLERTTHEL T
VB e (TSI D90.0%LM L) %z LTV 7z (Appendix 2\ 3) o

(Rt R E ]
1) SEALE ORI B WK
it % &) A4V C

(i ) MC
(v HF ) 928 ACF

b
CREE I I i
B B & M) REEE

(1t &£ %) YouaRAT 7 IR
(g ) CPA

(v v b F %) 70H0948

(81 pict ) Sigma Chemical Co.
R & & M BIARAE

5. WRRHEORH

BHHAOTBE, WHOD EATo 720 WHRT £ b ¥ (EMETE @R, v M
B ITWF2156) % flv7ce BUREEBHCIEML T X7 v 710 & DR (HAAHIR R,
R ARERRE I 174mg/ nt) 2 FHWL, 2V TR A BE CIHAFRL CHEDk
EOWBWERBR LN Lo MRWETMEE R, FTORBIC BV CHEBN0.5
% V) B LD KMA 720 RBARFHBIC B Tid, ST S & UER RLERIC
PV 7 B U BERE & IR BETE O MR E B D Ty ST ERIISE & ZRUFIF 58 I AT (LT
EEIC BT o 72 ZOME. FLHEOMIE . WA S BIFZEF OF5E LT 5 IEHE
(B T O E B AN D90.0~110%) DIIAKNTdH o 72 (Appendix4) o
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6. AERGEM

MHALEL T, MRz SHMBEEL 208 e T, 74 v ¥ 2 TR S ol &5
IR D ERY) B N BNE 0.025 me BN A 240N B & UM4QIRERALIE L 72,
SRFRIAEECIE, Mfa% 3EMRERL-OBEEREE T, MEM K8, 2f5RED
MEM H#EBRB L Omix 2FNFN4. 11 DHETRAELLZBE I T4 v
A 720 $72. S9mix JEFFAE F DM ICHB VT, MEMBEBI M 274 v ¥ all
A & 5120015 nt OHIRYE B % INA T 6WRITALIL L 7z LI T, ik s
BRI L, & HICI8HENIEETE L 720 S9 mix DRI T REOMEL TIT o 720

S9*

20 mM HEPES (pH 7.2)
50 mM MgCl,

330 mM KCl

50 mM G-6-P

40 mM NADP

K

i el e \® B OS]

A% 10 me
*89 . Sprague-Dawley 2T v MIT7 =/ NV ES —VE 56XV TITRV RS L
THRBLZ-Fya—<#ERODS9 (T M5 RAA-314,19944E8 A BlE) #MEA L. £
Pl % T —80C DBIRIBANPIARSE L 726

7. ARG
B GRS BRIC T B B T OMLIRIE & Y T 5 1200, BB I OANSEA I B
X TREBER T,

7.1 SLEZAE

TEHTALEL T4 PTALELIE IC DT, F Az, HREINAAICIZ SO mix FET B & UIEHF
HET O 6HERIMLELEE T D v THIKBH AT 2 EhE L 720 ALERIREE X, SERLIES £ O
SERFRALEDNE & b 0.027~0.87 mg/nl (10mM) OHIFEDREEHA V., T4 v vyaid LI
B2 oW T 28 w7z,

7.2 MEARLEBIE
BRI TR, BEREABTC-ob, 10% RV~ YR EMAZ. MB»EF 4 v ¥ 214t
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ZLIKRETEEL:. MEH, 0.1% 27 VA VL F Ly METHRMBL 72,

7.3 UG ORE & £ DRER

WEHYE o CHUIU Mg\t 2 BAsiiivem i, B e EEr (Monocellater™,
A Y RINFETE R) A TEIEORFIE ST U, $RMY E AT o w s it
T RO E b o THEE L.

FOKR, HLIS & AL E $ 0.027~0.87 mg/n¢ (10mM) OFEFHDHEE T,
BRIl A b e o /2 (Table 1, 2, 3 B LW Fig. 1) o

8. ARERDAEARIL

MBI RBR DG T & 0 . B R SRR T W 2 H R B O IR e AL BRI % | 5
BALTE B & O SERERTALEE (S mix AF/E T EIEAFAET) £HIC 087 mg/mé& L, £D 12 B
SVVADRELXZNFNPRES S MRRIE L REL 720 BHENBYWE L LTUHWMC
B LU CPA . EHAIK (KFBIETY #h). ov b5 [ KAC85) ITHEM L THRL
oo TNFNRBEEFELFRTIEDVUONTWLREEHA L 72,

8.1 AEHALIN (S9 mix IEFEAETF)
SEFEALEN Gk, 2415 ] & 481K RTALEN o> 3EL K DB ERY B ALRER RERE I, WEIEZ DT
FLONBEZ T 120 BHE2MDOT 4 v V22 vz,

i B IE (mg/mé) ALERIE R (h)
1)  ImRALELxTER — —
2) AR 0 24
3) EMK 0.22 24
4) EMK 0.44 24
5) EMK 0.87 24
6) AR (MO) 0.00005 24
7) BT 0 48
8) EMK 0.22 48
9) EMK 0.44 48
10) EMK 0.87 48
11) MR (MO) 0.00005 48




8.2

K RIALEE (SO mix fFET B & UIEFAET)

FERFRALEE T, SO mix FAET B & UIETFAET @ 3B S DA ERY B AL IR BERE W, 2]
Heg, TRONBER T2 £ 20T 14 v v a2 Hvi,

9.
1)

2)

3)

4)

it IR (mg/nd) S9 mix D IE ALERIRE [ (h)
1) EEIsIE ~ — —
2) VTR 0 - 6-(18)
3)  EMK 0.22 - 6-(18)
4) EMK 0.44 - 6-(18)
5) EMK 0.87 — 6-(18)
6) FEMExtIR (CPA) 0.005 — 6-(18)
7)) BT 0 + 6-(18)
8) EMK 0.22 + 6-(18)
9) EMK 0.44 + 6-(18)
10) EMK 0.87 + 6-(18)
11)  FEMATER (CPA) 0.005 + 6-(18)

Gett (R A RSk

BEgf iR T o 2WRARGIC, a3 FRRRIRELH 0.1 pg/ne 1% 5 & 9 ICHHEH
Khl A, BEERTHE, S0 ) v RS A ® (Catr, MgPea Tk
W) THEW, ERy T4 L DR E DL, 10 ot DELEICRD 72,
1000~1200 rpm T S7MmL L. Lz <0t Lk L 72HRIC 3 o @ 0.075
MKCIAREEZIMA B & &1 & ) #3055 MHEIRAAEL %47 5 72,

IEFRALELTS, IR O ERECEEE OKMEMR: A4 /=M =1:3vn) 6 nt 2N
Z. THPOHMIERYF 4 7 LD LRML CEZEL. £D7%1000~1200
rpm T 54T L L 720

AL RS, FBOTLE MR e A CHIBE Exy 74 ¥ Zi2 & ) Big
W&, 1000~1200 rpm T S MLEL L7zo S OBAELEEIEDEL 720

Hib LT AEoMEMfic, 02~05 nt OOV THEML, TOICBES &
MRt odbi e, S, LHRETL TBVRATAFIIAERETL, €

DF F AL 72,



7). A9 A4 FERZEF14 v T2 l20E 6IERL 72,

8) ASA4FFIADT7OA MG ICEHET, MRRMNFS, 2 -FFeB LT
74 FEFEFEEA LT, '

9) BREL7AIA Fid, FAYEE (Merck) 4.5 nd & M/15 ) FR#RIE#E (pH 6.8)
150 m¢ (AR L 7o il T# s Mgk, K TR Tz L 7

10) Befa LR 54 FEEAIR, 72— FEBZIEICAT 4 Fr—XK AN, &F— A RER
BRABANES, EAEROAN 2R TR L 7.

10. Flko#r

PEBIL 72254 FERDI L, 12DF 4 v v ahbffonRiebA574 Fi, B
DBEZHEDZF NZ IR DH D b WEHICT— FIELIRETHNTL 720 & <R
D, POREBEIHEL TR WHRPEGEHRL, REEHT LMD VTIR, R T
4 FEDZFDOME % MG R 7 — ¥ OFLE TRREAMITTRERL 720

Yetafk DM, AARBRSIERFEZA, MADY R (MMS) SF &Y 1T & 2 458k
WCEDWTITV, ARSI R BRI O ¥ v v 7 I, KRk & OREERE &
REEEAINE (polyploid) DFMIZDWTHEIZEL 72, F /LM & L THIEREICOWTIE 1
AE200ME, AN D v Tt 1HE800ME D2 g 2 4§56 2 & & L7z,

11. Bk EHe

HESLERAS B, W B & OSBRI & R FALEITE D 2 h 22w T, SIS
HEEFE O &5, BRI L Eoaii e e L. SHEOfi % SRS AR
AL 7z,

B RRE 2 FHoOMBOHBBE I 2w Tk, K2 olELEZ LT, BE0ER
F— LHBRWELEBENT T, v oy —OEMRED &, SEUEZEZEL,
familywise DFEKHEL S & LTHRELEML72e 74 v ¥ ¥ —OEEMRETHEFEES
VRDONLEA TR, BEKERCHMLTIZ I - T3 7y VOEAEREY
(p<0.05) %4757 Ll b 2RIOMETE ICHHENRDONGAZHEME Lz, @
AIPEARIE CHBZMRD b N WA ITIREEE L L7 BIEINEEAS, MEREICow
T 100MER G, A5 BRI D v T X400 2K i D LA 2 MO 2 O M EARfE & Lz,

B TELEYE 05 % (W) BWINL725E D, gape @ GHEERE (TAG) &R
-8-



FWHETAEREBNEICBT2ERT— 4% (1989~19944E) ik, LT DMy Th b,

it iSRG Bom ofE
MR BN SN Ef R B Rt T
R G T +SD e  Ale% +SD

(GEHEALEL)

241 14 2800 18 1.3x1.5 14 11200 35 2.5+2.2
481 14 2800 23 1.6x1.7 14 11200 22 1.6%1.2
(4T R AL EE)

S9 mix FEFET 10 2000 22 2.2+1.9 10 8000 35  3.5%3.7

S9 mix fF7ET 10 2000 24 2.4+23 10 8000 39 3.9x4.2
* 5 20041/1ad 72 ) I ILE AL

% 5 800K & 72 ) O RERCHEAN R EKL



HERALEC & B Rt kAT DR B % Tabled 8 & U Fig. 2 IR L 72,

24 B L U4BIFALEL L 72\ N DJLELRE (0.22~0.87 mg/ md) 2B W TH, Rafko
WMEREE2ATHARES L OCEBHANRBOAE 2HNERED LN o 7,

CRFRALERIC & B BB AT ORI R % Table 5 8 & U Fig. 3 IR L7,

SO mix FFAET B &L UIEFAET T 6RIAI L 72T N oLBHE (0.22~0.87 mg/ md) <
BWTH, BeOEoiliERy AT 2018 & OBEHANLOFE 2 HBINE RO b kb
272

FatExtBR & U TR W 723 e Al T 0 MC ALEITE S & OF SY mix FF7EF T CPA ALELHET
BRI H (cte) R HLELIRTINT (ctb) 7% & DRLESLHE & b DHlg 55 3 7z,

=

A

[

IFIWVAF NI b3 Mk, 240508 & 48 IAEL L 72354, 10mM  (0.87 mg/ nf)
DRFEEEL VT NOMITE (0.22~0.87 mg/ nl) 2B WThH, L ko il e 8k
WMz R L eh o7z, .

F72. SOmix FAETE L UIEFEAET T HEITLE L 2254, I0mMOBEE2ESL W
DILEREE (0.22~0.87 mg/ nl) BV T, FRKOHLEIVE LA EFE L 22 o
A

Wo T, ZFNAF NS P2 i, LRRORRSGHT ¢ BBREHNO CHLAU Ml
FEERELFRLEVEHR L2,

(45 50 37 1)

ARHREBROERICH 720, RROEFICERE L RIZ TRV LT LEL» o 25
RER OVSRERET W= S @ iiid e A o 720
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1) AARRSMETESS - WiADWRROF W ALY EC L 25607 ET T X,

=

2) s Qe AR R DA S LB 2 SRR, 1255 - 261 (1992)
3) HR I WY FE - ER)F - OFERT. BB L BT Su—F, ¥4

IvF74 &ML (1987)
4) FHH b, KA g EEME TR 14, TSR — 7 OFEETRAT.

HWAEME, P218~223, (1992)
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Table 1 Growth inhibition of CHL/IU cells continuously treated with
ethyl methyl ketoxime (EMK) for 48 h without S9 mix

Concentration Cell growth (% of control)
of EMK
(mg/ml) Average

0 100, 100 100.0
0.027 100, 93 96.5
0.054 100, 91 95.5
0.11 97, 93 95.0
0.22 103, 91 97.0
0.44 97, 94 95.5
0.87 100, 95 97.5

Cell growth was measured by Monocellater ™ (OLYMPUS)

Table 2 Growth inhibition of CHL/IU cells treated with ethyl methyl
ketoxime (EMK) for 6 h with S9 mix

Concentration Cell growth (% of control)
of EMK
(mg/ml) Average

0 100, 100 100.0
0.027 102, 94 68.0
0.054 100 , 97 98.5
0.11 97, 94 95.5
0.22 102, 100 101.0
0.44 100, 94 97.0
0.87 100, 94 97.0

Cell growth was measured by Monocellater ™ (OLYMPUS)



Table 3 Growth inhibition of CHL/IU cells treated with ethyl methyl
ketoxime (EMK) for 6 h without S9 mix

Concentration Cell growth (% of control)
of (EMK)
(mg/ml) Average

0 100, 100 100.0
0.027 102, 102 102.0
0.054 102, 102 102.0
0.11 99, 106 102.5
0.22 97, 100 98.5
0.44 98, 97 97.5
0.87 89, 99 94.0

Cell growth was measured by Monocellater ™ (OLYMPUS)



Table4 Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with ethyl methyl ketoxime (EMK)* without S9 mix

Concent- Time of No. of No. of structural aberrations No. of cells

Group ration exposure cells 2) Others3 with aberrations Polyploid4 ) Trend test i
(mg/ml) (h)  analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) SA NA
Control 200 2 2 1 0 0 O 5 0 5(C25) 3 ( 15) 050
Solvent ~ 0 24 200 0 0 0 0 0 O 0 0 0 (¢ 00) 0 (C 00) 088
EMK 0.22 24 200 0 01 0 O O 1 0 1 ( 05) 1 (¢ 05) 000
EMK 044 24 200 1 0 1 0 0 O 2 0 2 (10) 1 (C 05) 025 NT NT
EMK 0.87 24 200 2 0 0 0 0 O 2 0 2 ( 10) 0 (¢ 00) 025
MC 0.00005 24 200 2 325 2 3 0 89 0 64 (320) 64 (320) 038
Solvent") 0 48 200 1 0 1 0 0 O 2 0 2 (10) 1 (C 05) 075
EMK 0.22 43 200 0 4 0 0 0 O 4 0 4 (20) 4 ( 20) 063
EMK 0.44 48 200 0O 0 1 0 0 O 1 1 1 (05) 1 (05) 013 NT NT
EMK 0.87 48 200 0 0 1 0 1 O 2 0 2 (10) 2 ( 1.0) 025
MC 0.00005 48 200 2 1476 1 3 0 96 6 64 (320) 62 (31.0) 038

Abbreviations : gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, csb : chromosome break,
cse : chromosome exchange (dicentric and ring etc.), 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) Acetone was used as solvent. 2) More than ten 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 when the incidence of TAG or polyploid in the treatment groups was significantly
different from historical solvent control at p<<0.05 by Fisher's exact test.  * : Purity was 99.98 %. Water was contained (0.01 %).



Table 5 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with ethyl methyl ketoxime (EMK)* with and without S9 mix

Concent- S9 Time of No. of No. of structural aberrations No. of cells 4)
Group ration mix exposure cells 2 Others with aberrations Polyploid”* Trend test 5)
(mg/ml) (h) analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) SA NA
Control 200 1 1.0 0 0 O 2 0 2 (1.0) 1 (C 05) 0.25
Solvent ~ 0 — 6-(18) 200 0 O O O O O 0 0 0(C 00) 0 (C 00) 0.00
EMK 0.22 — 6-(18) 200 O O O 3 O O 3 0 2 (1.0) 2 ( 1.0) 0.63
EMK 0.44 — 6-(18) 200 1 0 0 0 0 O 1 0 1 C05) 0 00) 0.13 NT NT
EMK 0.87 — 6-(18) 200 1 6 0 0 0 O 1 0 1 05) 0 ( 00) 0.25
CPA 0.005 — 6-(18) 200 1 1 1 0 0 O 3 0 3 (15) 2 ( 1.0) 0.25
Solventl) 0 + 6-(18) 200 1 06 0 0 0 O 1 0 1 05) 0 ( 00) 0.00
EMK 0.22 + 6-(18) 200 O 1 O O O O 1 0 1 (05) 1 ( 05) 0.25
EMK 0.44 + 6-(18) 200 1 0 0 2 0 O 3 0 2 (10) 1 (C 05) 0.25 NT NT
EMK 0.87 + 6-(18) 200 2 1 0 0 O O 3 0 3 15) 1 (C 05) 0.50
CPA 0.005 + 6-(18) 200 2 5 29 0 2 O 38 0 26 (13.0) 24 (120) 0.38

Abbreviations : gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, csb : chromosome break,
cse : chromosome exchange (dicentric and ring etc.), 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) Acetone was used as solvent. 2) More than ten 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 when the incidence of TAG or polyploid in the treatment groups was significantly
different from historical solvent control at p<0.05 by Fisher's exact test. * : Purity was 99.98 %. Water was contained (0.01%).



100

5

s

c

o

%)

Y

o

&

= 50-

e}

3

o

o -=Jk=~= treated for 48 h without S9 mix

° el treated for 6 h with S9 mix

© )= treated for 6 h without S9 mix
0 ' 1 v { b 1 v I

0.0 0.2 0.4 0.6 0.8

Concentration (mg/ml)

Fig.1 Growth inhibition of CHL/IU cells treated with
ethyl methyl ketoxime
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Fig. 2 Induction of chromosome aberrations in CHL/IU cells continuously
treated with ethyl methyl ketoxime without S9 mix
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Fig. 3 Induction of chromosome aberrations in CHL/IU cells treated with
ethyl methyl ketoxime for 6 h with and without S9 mix
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