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1, 2-E'R @~IunxhFi) TH/DF A= —K - NIAS—HliH KA (CHL/IU
M) RV O AKRERREREL ., BEOKRERE,

S9 mix FEFFAE T TR (6 FFMAHERE 18 BFROBEIERRED LEE. BE
WRIFL TR R AME T L7203, 50% %42 2 H5EINHI R IEsR S bhviedso iz,
—75. S9 mix FFfE T CERAELZH &I, RO HEMEERNED LI, 50%
DIEFEMAIIREEIL 0.060 mg/mL SHEEINIz, i, 24 FEEFAE (S9 mix FEFFLE
F) LB AIc B35 50% ORIAEFHHEE N 1.8 me/mL HgERSNT:, |

ZNHOFERIZE-IE S9 mix FEFE T OEEFMAE CIT 1.9 mg/mL (10 mmol/L)
DRFEZRENERELL, 4 BIEORERE (0.24, 0.48,0.95, 1.9 mg/mL. Atk 2) %
BRTEL. S9 mix 771E T DERFRHIALER T 50% OHEEMEIRE O 2 {312% 15 0.12
mg/mL DIREZ B LERELL ., 5 BFEDORERE (0.0075, 0.015, 0.030, 0.060, 0.12
mg/mL, 2k 2) FEREL CREMRERBREREKEL . |

AN RS D MIEEEORE B L OSEBEO ST EITV., Rk
WaEATOIRERE (S9 mix FEFFAE 7:0.48, 0.95, 1.9 mg/mL. S9 mix #£7E F:0.015, 0.030,
0.060 mg/mL) ZWRTEL. RalEo P e RML I, £OFER. S9 mix FEHFEET CERF
FEALEL 72T N OAERF IC W Th . e OBiE RE OFERITRBHoNR2D -1z,
—75. 59 mix fFF1E T CERHLEL/H &2, BmEER (0.060mg/mL) [ZBVWTH
UMD 815%ICREFDEERTENHRSIh, BHEOKERIEON, FHt
FALIZ VT S9 mix FEAFFAE T CHEFRAE L HRER (1.9 mg/mL) T, HtE
HUZH B8 (BB 1.5%) PFBDLNN, EOHBEIMENZL,D, EWFE
FNTISREETHA L HIMT LT, 2R LIS O MEREE T, IR OREH 2R A
BEEIR DN,

PALEDFERIY, 1, 2-¥2@2-Imux b )xs i3, ARBREMH T C CHL/IU #ifa
CRBERREEFRTILER L



[FX8R B Y]

OECD B PME R &M RBRIRADBEEFREERO—RELT, 1, 2-ER 27
wrThXxY) L OEGEREHERIERETET 52D, FrA=—R - NARF—
fiti kAR (CHL/IU #ifa) 2RV AREMFEFRREERLU, 2B, ARBRII,
TR M E S RO RBROFT I ONWT (M 6245 3 F 31 A, BRRES 237 B,
JEILHE 306 B, 62 FL/HEE 303 B, —ERLENERK 9 10 B 31 B, BRIREH 287 B
A58 127 B, ERR 09-10-31 FEEE 2 B) BIU® TOECD {LZMERBIETARTA
4T3/ 1T BV R A IV A YA AR EREBR (1997 48 7 A 21 BERIN) 1T&O%,
b8 GLP J(FR: 12 4 3 A 1| BIE, RIREE 41 5 £WBEE 268 5, R

12:02-14 ZXF/H 1 5) (CHERLTEEL,

[ BB IO TFiE]

1. #HME

HEBRMETHS 1,2-E' R (2-runxhFy) =& [BEFR:BCE, Bi% R Y=a—u
TIuaT AR, E4 1, 2-bis (2-chloroethoxy) ethane., CAS No.:112-26-5, 73 F&:
187.07, nyh&F = BB :99.7 wt%., B ] EEEN
BWHRTHY, PhRftsh %, BHAL TR CRE Ry
EZBERANOANERZE B ETORIME:2~8C) Lz RYWE OWBLEMMEIRE
% Appendix 11Z7RT, 7236, RBRK T # . SR BE R T TRAL/-EREBRME D
ST ATV, BRI EITHBRIIH T ORETH ol LR INT,

2. BBtERHEME

S R E L TRV b AT C (MMC, ryhE B :366AAK, T FNERRE T
*) BXUOY7ukR7 73R (CP, vy &5 108H0568, Sigma Chemical) % B RSt
A (myhES:K2ZB80, RIFMETH) AL, ARREL TRBRICHAVWE,

3. fpais L OEESt
CHL/IU Mifaii@REn+—RiX 25 AT, AR EOBRHEEIZTIh TN



BHTEhn, e SR EOBRHICEBIh NS, Z0OMIE% JCRB M U7X AF
(1988 & 2 A AF, AFIROMAE 4 L. MRB REER (-196°C) FITHMERTF
(RAGRIFIFOMMREL 21 LU 23) Ui, ZOMBAL ((EINBERF 15 R, = A 27°7X
< DIEGRL) %, FRRHE . AR 4, 6, 8 BLU I RTRERICH WV,

BRI, A4 MmE (CS, »yh& 5118060874, Cansera International) % 10 vol%
WLTA—2 v MEM 352K (10%CS/MEM) ZH, CO, A FaX—F— (5%
coz; 37C) NTHEELTZ, A—2 /v MEM ¥E8KiIL, A—2 /v MEM £ =v 2110
R (BAKRE) 05> TRE LS 0F A,

4. 89 RIGHK

S9 (myh &5 RAA-461 IS X TNRAA-467, 2002 F 3 A iéiﬁsib‘otd“ 2002 4E 7 B B,
Fya—eL) . Tz AL H =L 56-_U Y TTRUERE L 7 i DRE
Sprague—Dawley R OO OFABULbOZE AL FHAKNECE KRS
(—80C) IZRE LTz, F NVa—Z-6-V# (G-6-P, Sigma Chemical) | p-=a3F 73
R7F =y P RIVAFRIBE (B-NADP', AV 2B T.E) BLOKCIERE K
IZEOL, BEERELTRIKIENE (—807C) ICREL., FEARIIZNIC S9, MgCl, BX
UYHEPES (pH 7.2) &M%, S9 mix U7z, BABRIZIE, 10%CS/MEM:S9 mix % 25:5 0.
BA&TRALE SO RIGKE § mL/F4yia) ZMZ TAEEIT-72 (FHD OEKE
B :5 vol% S9, 0.83 mmol/L G-6-P, 0.67 mmol/L B-NADP*, 0.83 mmol/L MgCl,, 5.5
mmol/L KCI, 0.67 mmol/L HEPES),

5. PRERWE IR DOIRE

AR L OVRBME O FHRE O R HBRWHEITKIZRBE T, VAT VALFRF
K (DMSO) ICEFEL =2 &b, DMSO (o h&E-:210G1441 3L 0 DWLI370, B
fLETEBIORMAMETE) 25 E CEHENR) LLRBRICHA W, R E LI
FEBFFEL., WHEICEBIETURK ZEENHRRS LORafREERARILIC
190 mg/mL) ZHBFFARLA, T ERECHRL TR DREOHRRDERR R
TR, T NoOREEE 1 vol %ML TR T o7, 128, #HBRWE VA AR
SETBE, FEh Y, BERE OB T, |



6. A AT RER

Pt R B ERRICH VI HBRYDE OB B EZRTE D20 R E O
FEICRBNET BRIz, CHL/IU #ifa%x, 0.25% N7 HWTEIR LR, 4X
10° 8 /mL OFMBLEREIE L L, ZD 5 mL QX 104HE) 25 1y = (HE 6 cm) IZHEREL
7o, ¥EEBRSA 3 A BiZ, LT OFIE CERFFR A L ONERAEZIT 272,

S9 mix FFEETRLOFEET CHEBMAETIHE. £T v aDIZBIRETN
FIL0%CS/MEM BLUSI RIGK B3mL/TF Avira) LMLt W (Rt i)
FIIEREOWBRDEREKR G0 pl) 2ET 4y 2 ZHRML 6 FERAIELI, 20D
%, V. BERENEIEIAIR (PBS, Ca¥*BX U Mg™ 2 &1e) THEHL, 10%CS/MEM TX

W 18 BRI R L, Fio. ERAET OB AT, BT v aDEERKE 10%
CS/MEM (6 mL/T 4vi=) LBt B RHESR) S REOHERY
BHRAER 60 pl) 2&T 4y ol il 24 FRFAE L,

W ROMEEFIZBNTh, 1.9 mg/mL (10 mmol/L) ®fmNEEE L. 0.059
~1.9mg/mL OPEFER (AL 2) TUBEEIT oMk, HH2KOT vy a® AV, 2
B BINTFAF VI T 4022 RO TRREIT o122 A R BRI XV T «
vV REPEMEL 22D, TOR/BRITEDLL £ DBROBBR TIIHIAT 1y
2Rz, B P OB OFELXRIRICKIVEIELCLIA, AHEFAHIFIIE 1.9
mg/mL DR E TUWERDZRH oI JIREE T RHITWO T OB E BV TH LB
ROOBNIRD-TZ,

KR Tt BRI AT, 0.02%EDTA &4 PBS (Ca* " BIUME A E) 271
a7V 5 mL A CRIAAZ I LT, £ OHERERE# 0.5 mL % 9' mL @ ISOTON ®1I
(Beckman Coulter) iZflI%, 21—/ & —HV 45— (Model D, Coulter Electronics) %
WTT 4y vab D ORIaEERIEL | 5 G A B DR BRBE I3 3 2 FE X 1
FERERDT-,

7. YBERERER
HRRRBE TN HIRER 12 35V T, BCE 13 S9 mix JEFEIE T CERMAE LB AL,
50% %z AHEFAFFIERILERD Gl -7z (Fig. 1), —77. S9 mix FF7E T CHEMER




BRI LU 24 BERLEFAIR LIRS, 50% DM E LI Z AT 0.060 mg/mL
FEUV 1.8 mg/mL LHEFEZNT (Fig. 1),

ZOZEPLYRGEEERBRIZBVLT, S9 mix FEFEE T OEMRERAIERCIX 10
mmol/L. DIEFE THD 1.9 mg/ml ZiHELERESL, A 2 TEH 4 REZHREL. S9
mix 7F7E T O SRR ALEREE CHE 50% D RTEMEIRED 2 fEICH S 35 0.12 mg/mL %
RELERELL, AL 2 TR b REZREL TREKRERREER L, 2B, &
M ER LT R EERERROERL, B RELE L2 TRV OEERERL,
LAESITIIITEY THEEELONZZ I, RIVERERTE THARE L/,

Pofa (kR E BRI BT 2R B BB, MBI RRISERAFIAT o/, T
TOREFRITHRY B IRERRE [ (WED A B LR R R R T, BBERt
HRBEIZ DU T, S9 mix FEFFE TR I OEE T OERFRILE T, MMC (20 pg/mL)
BEOCP (1 mg/mL) 2EMBEEBENLN 0.1 ug/mL BLU10 pg/mL L7225 X1Z
WML, LIBESHTED 2 OT 4y 2% Bz, Fio, WA BEL &I,

BERHET O 2 BFRIANC, 2 IR RKIBE N 0.1 pg/mL &2 IDTHMUT-,
BT % BREEIE T, 0.02%EDTA & PBS (Ca"BLO M AE) &7 1vv=
70 5 mL M2 THIREZ XML, 15 mL ORILFITB L, BB REEL B E
B2 OWCIE, 0.5 mL ORISR % 9 mL 0 ISOTON®I IZM%, a— I F—hv
—E2AWTHRBDOBIER 1T 7z, RYDHRSREIKIZ- OV Tk, 3EIL (1000~1500
rpm, #1 5 73) L. EFEZE T, 3 ml @ 0.075 mol/I. KCl AL, # 30 57 FER
EEIT o7, BRI E, BEK AF /) —/V KB = 3:1 (/) 2EEEOKH 2
FEMA THNNIBEL, ELL, £0%., LELXHE T BUWEREEREMNZT
L LTz, ZOEEBRIFLEEIT 2% L BOBE WML CRIRZBREL., £ 0D
EEXATANT TR (B 6%=U&>7ux%¥ﬁ%%;?ﬁ5ﬁ%§%ﬂ§%\ I—REFBLOATAR
EBFERA) LIS TL, 2DOEEREZLIL, | Toyiabih 6 ORTAREAREE
"L,

{ERLIL = RTARIEARE 3vol%F AT (pH 6.8 D 1/15 mol/L V- BEFEEIR TH R
TR CTHRERK. KTTTWTRELE, RFEEHEE S, ARRFRIESBLIOEAR
- AERO B ZBRUIRTAR—RIL, RAREARZa—RFEFIRIC AN TREF L,



8. YetaiksHT

e R DI - T, BN RFI DO HEFEE B L O RIEREH . 20% 2L
EORBIEFEET, 232 2 Tavabbil 0.5% U EDOSEER OGS BIE L
WL 7,

T4y 2 | ML BONIATANEAR A%, 4 A\OBIEE P TR T AR 23
DDDIRVIREETHIT U7z, BN LI, 7b=0ﬁ'ﬁcﬁbﬂ\fib\§v‘§%¢,ﬂ£%ﬁ1ﬂ@%
UL, 1 Bd7Y 200 {8 (100 MR/ T4y =) OHRPEMIRICOVTHIERFE ORE
FEEE . | BH7eh 800 8 (400 MRBL/ T 13 =) DIyERP I DOV TREB AR
fa (BeE s 38 AL L) DOFEFR AT, EORERICESWTURER T ZRo#ilas
EEH MR OHBREEZRD /I, Fry 7/ 2RIBERFEOLSEIT. BARREERK
P HALBMRROF S VI BEEBRICESWUTotk, Fry T ITOoWTEL, B
BRIV L RV IER AL ERL, BEREFEEDOHEITITEDRVZLL
Liz, |

BERE (Fro7z2kRO 2/ 75RO MBOHRBICOVWT, B
M (EEK) RFEREE L AR AVBERE R 36 S O R BEEERT C, 74y v — D EERESE
HE2 (0€0.01, ) ICIVEBEREEERLUE, T, 2270 - 7T —3IT v POEAmEME
BRE ¥ ©<0.01, A1) I HEREEOFELRF L, INOORERRESEL
L. EFE R B R 0o OAMTE IR T AR EFHEEOFMEIT o7,

[(ERBLCEE]

TR FEINHIBRBR ORER LY, A2 T4V U5 A (S9 mix FEFETE T :0.24, 0.48,
0.95. 1.9 mg/mL. S9 mix 7F#E F:0.0075, 0.015, 0.030, 0.060, 0.12 mg/mL) FRXZEL. &
RER LRI S SR BB L 72,

ReEOIICELL, MRBEEEORERLODHERO T EITo IR
(Tables 1. 2), BeEAEDITHFTRER R IRE (20% LA EDEFER TH>D 0.5%LL LD
DEREEERUTRE) 13, S9 mix FEFTE T ORI TIE 1.9 mg/mL, SO mix 77
FE T OMERFHIALIETI 0.060 mg/mL &i2o7z, o T, RRADITICEL TUTERLD

6




BEZEDUT 3 REMPEEMREL. RaENITEIT oz, TOFER. BCE I3, S9
mix FETFE T CERBABL W TOMERICBWTORARDEEREEHE 5
KRR DFEH FHNCE BRI bV o7z (Table 1), A5FEMERIRLZ DU TIE,
SO mix HETE T CERFBILIEL A AR CO B LI A BRI (HHE:
1.5%) BRDONFNR, HEERBENZEMD, AYZERITITEBME THH LRI
(Table 1), —75. S9 mix 727E T CERRIQIEL - E R ERE (0.060 mg/mL) IV T,
BELIZHD 81.5% Ik OBEREBNFER SN, BHEORERIELNIZ (Table
2)o EEMMAZ OV TR, W ROAEBEIZB W ThHEHENICEERBMEE D
btz (Table 2),

L EDINT, BEOEEIELNTZZEND, D,y Y2 RKDTEA 0.020 mg/mL &
iﬁof;o

BB BRE LUV MMC 1, S9 mix FETEE T CERFBQELZHA BN
TREKOHEEREEHREL (Table 1) | CP LS9 mix 7 F CEMBMARLEE
BT RO E RE S TR (Table 2), ZMEOB MR BIEORERLY, A
EERRDRSL D MR INTZ,

723, BCEIZ2WTik, MEFRPT CREL /M E 2 AV 2B IR EREERR CHt
DFERPBLNTNDY,

LA EDFEREY, BCE i3, ARBREMET C CHL/IU #iRICYERREEFHERETHL
FEEm LTz,

(&2 3R]

1) BARGEREER BABYRBEOH R LEDEICIIRERRE TS
A, HEENS, B (1988)

2) TH T f: TENE R T — S OREARNT, FOIBRICLET T T, YAy
TAAML, B (1987)

3) BH oh, KIEHIR ML [EMRBIMIE 14, BIERBT — S ORI, A
E4E, FR (1992)



4) AEE E BE GG RarRERRT —4E], = -TA-1—, HK (1987)
5y B 1;5:11, 2-¥ R @-Zunmbfi) mH o OMEZAVAEIREARLERE, &
B 22 2 M-01-093, (2003)



Table 1 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with 1, 2-bis (2-chloroethoxy) ethane (BCE)** for 6 h without S9 mix

) Number Number of structural aberrations Number of cells Number 7

Concen- S9 Timeof Concurrent? Mitotic®
Group fration mix exposure cell growth  index of cells ® Others” with aberrations of polyploid Trend test
(mg/mL) (h) (%) (%) analyszed gap ctb cte csb cse mul ~ total +gap (%) -gap (%) cells (%) -gap POL
Non-treatment — — 100 0 2 0 0 0 O 2 0 1 ¢ 1.0) 1 ( 1.0) 1 { 03)
100 0 4 0 0 0 O 4 0 1 ( 1.0) 1 ( 1.0) 2 (05)
200 0 6 0 0 0 0 6 0 2 ( 1.0) 2 ( 1.0) 3 (04)
Negativel) O -  6-{18) 100 — 100 O ¢ 0 1 0 0O 1 0 1 ¢ 10) 1 ¢ 10) 1 ( 03)
100 0 2 0 0 0 0 2 0 2 ( 20) 2 ( 20) 0 (00)
200 0 2 0 1 0 0 3 0 3 ( 15) 3 ( 15) 1 (01)
BCE 0.24 -  6-(18) 93 — not observed
BCE 0.48 -  6-(18) 83 — 100 0 1 0 0 0 0 1 0 1 ( 1.0) 1 ( 10) 0 ( 00)
100 0 0 0 0 0 0O 0 0 0 ( 00) 0 (C 00)H 0 ( 00)
200 60 1 0 0 0 0 1 0 1 ( 05) 1 ( 05) 0 (00)
BCE 0.95 - 6-(18) 75 S— 100 0 1 0 0 0 O 1 0 1 ( 10) 1 ( 1.0) 3 (08)
100 0 1.0 0 0 O 1 0 1 ( 1.0) 1 ( 19) 2 (05)
200 C 2 0 0 0 0 2 0 2 ( 1.0) 2 ( 1.0) S (06) -  +
BCE 1.9 - 6-(18) 62 94,94 100 2 1 2 0 1 0 6 0 4 ( 40) 3 ( 30) 8 (20)
100 1 0 0 0 0 0 1 0 1 (10) 0 (C00) 4 (10)
200 31 2 0 1 0 7 0 5 ( 25) 3 ( 15) 12*% 1.5 )
MMC 0.1 pg/ml, —  6-(18) — — 100 3 18 30 1 0 10 62 0 39 ( 39.0 ) 37 (370) 0 (00)
100 2 16 58 3 0 0 79 0 48 (480 ) 47 (470) 0 (00)
200 5 34 88 4 (0 10 141 0 87 ( 435 ) 84*( 420 ) 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; POL, polyploid; MMC, mitomycin C.

1) Dimethyl sulfoxide was used as solvent and added at the level of 1 vol% per dish. 2) Cell number, representing cylotloxicity, was measured with a Coulter
Counter. 3) Metaphase frequency was calculated by counting 500 cells in each dish. 4) When the number of aberrations in a cell was more than 9, the cell
was scored as having 10 aberrations. 5) Others, such as atlenuation and premature chromosome condensation, were excluded from the number of structural
aberrations. 6) Eight hundred cells were analyzed in each group. 7) Cochran-Armitage's trend test was done at p<0.01 (one-side).

* Significantly different from the negative control at p<0.01 (one-side) by Fisher's exact probability test.

** Purity was 99.7 wt%, and triglycolmonochloride (0.1 wt%) and unknown substances (0.2 wt%) were contained as impurity.



Table 2 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with 1, 2-bis (2-chloroethoxy) ethane (BCE)** for 6 h with S9 mix

01

Concen- S9 Timeof Concurrent” Mitotic? Number Number of structural aberrations : Number of cells Number © 7
Group tration - mix exposure cell growth  index of cells 4 Others) with aberrations of polyploid Trend test
(mg/mL) (h) (%) (%) analyzed gap ctb cte csb cse mul * total +gap (%) -gap (%) cells (%) -gap POL
Negativel) + 6-(18) 100 I 100 0 1 0 1 0 O 2 0 2 (20) 2( 20) 1 (03)
100 01 0 0 0 O 1 0 1 ( 10) 1 ( 10) 1 (03)
200 0 2 0 1 0 0 3 0 3 C15) 3 (15) 2 (03)
BCE 0.0075 +  6-(18) 93 — not observed
BCE 0.015 + 6-(18) 89 — 100 2 0 1 0 0 0O 3 0 3(C30) 1 ¢ 10) 0 (00)
100 1 1 0 1 0 ¢ 3 0 3 (30) 2 ( 20) 1 (03)
200 3 1 1 1 0 0 6 0 6 ( 30) 3 ( 15) 1 (01)
BCE 0.030 + 6-(18) 73 — 100 0 1 0 0 0 O 1 0 1 ( 10) 1 (¢ 10) ¢ (00)
100 1 3 3 0 0 0 7 0 5(50) 5 (50) 1 (03)
200 1 4 3 0 0 O 8 0 6 ( 30) 6 ( 30) I (01) + -
BCE 0.060 +  6-(18) 44 4.6,3.4 100 6 78 95 0 0 20 199 0 78 (780 ) 78 (78.0) 0 (00)
100 9 101135 3 0 50 298 0 86 (860 ) 85 (850) 2 (05)
200 15 179230 3 0 70 497 0 164 (820) 163*( 815) 2 (03
BCE 0.12 +  6-08) 12 Tox, Tox not observed due to extreme cytotoxicity
CP 10 pg/ml. +  6-(18) — — 100 4 16 24 2 0 0 46 0 30 (30.0) 29 (290) 0 ¢ 00)
100 1 18 25 0 0 O 44 0 29 (290 ) 28 (28.0) 0 (00)
200 5 34 49 2 0 0 90 0 59 (295) 57+% 285 ) 0 ( 0.0)

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; POL., polyploid; CP, cyclophosphamide; Tox, cylotoxic.

1) Dimethyl sulfoxide was used as solvent and added at the level of 1 vol% per dish. 2) Cell number, representing cytotoxicity, was measured with a Coulter
Counter. 3) Metaphase frequency was calculated by counting 500 cells in each dish. 4) When the number of aberrations in a cell was more than 9, the cell
was scored as having 10 aberrations. 5) Others, such as attenuation and premature chromosome condensation, were excluded from the number of structural
aberrations. 6) Eight hundred cells were analyzed in each group. 7) Cochran-Armitage's trend test was done at p<0.01 (one-side).

*, Significantly different from the negative control at p<0.01 (one-side) by Fisher's exact probability test.

** Purity was 99.7 wt%, and triglycolmonochloride (0.1 wt%) and unknown substances (0.2 wt%) were contained as impurity.
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Fig.1
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Growth inhibition of CHL/IU cells treated with
1,2-bis (2-chloroethoxy) ethane

*: Precipitation was observed at the beginning of the treatment by the naked eye.
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