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1, -8R @~Janxbh¥ ) TH/DF 3 A= —R NAARZ— i MR (CHL/IU
#fE) RV ORAGRERBREEBEL, BEORBRES,

S9 mix FEFFIE T CTHERRELE (6 RefLEE 18 BFEIOBEIERRED LizgGa. BE
HRFL TR AME T L7223, 50% % B2 2845E G /E AIEs bhved o Tz,
—75. S9 mix FFE T CERFLEL - HEI12IX. O 8iEmElER AR b, 50%
DR FEFHI R 0.060 mg/mL LHEE STz, Fir, 24 BFEERTALIE (SO mix FEFLE
T) LIBT3 5 50% DR AEMHIME 1 1.8 mg/mL MEEESNE, |

ZNDOFERIZE-IE, S9 mix IEFIE FOERFHFAE CIX 1.9 mg/mL (10 mmol/L)
DREZEELHERELL, 4 BFEORERE (0.24, 0.48, 0.95, 1.9 mg/mL, At 2) %
FRTEL. S9 mix 7E T OB RFRIALER TIE 50% OHEFEMFIEE O 2 £/ %15 0.12
mg/mL OPREZ Erm AR L L, 5 B ORERE (0.0075, 0.015, 0.030, 0.060, 0.12
mg/mL, Atk 2) ZEREL CREAR R RHEL. |

e ROITICR D, MEREEEROHERBLIOSEEEOSITEITV., etk y
WrEITHIRERE (S9 mix JEEAE 7:0.48, 0.95, 1.9 mg/mL. S9 mix #£4E T:0.015, 0.030,
0.060 mg/mL) ZREL. LEFDTHTERMUI, TORER. S9 mix FEFE T TR
AL L 72T D LEBIC BT e EOBE R EOBRIIB D oA -1,
—77. 59 mix FE T TERMABEL-HAEICIE. BREE (0.060mg/mL) (B WTH,
LLUIHED 81.5% IZq G EDEERENFRIN, BHEOKERNELN I, FHk
AR DV T, S9 mix FETFE T CAEMMAELEERERE (1.9 mg/mL) T, #HFtE
HINCHBREM (HERE: 1.5%) PR Doz, EOHBREMENIENG, W%
ENTIXREMECHBLEIB LT, RIS OLMIRRE T, 3 MBI OREH 2R E
BEEIIRDLNI2D 0T,

U EDRERIY, 1, 2-ER@-runT )& ik, ARBRSM T C CHL/IU #a
R EERREEZFRERTILERL
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OECD BEfALFME LM RBIROIBEMEREERO—RELT, 1, 2-ER 27
nrrhxy) T ORGEREFERIERALTET OO, Frl=—Z NARF—
fii sk Al (CHL/IU #ifR) 2RV ARl RERREERL 7, 2k, ARBRIL,
BRI 2 E SR ARBROFIETOWT (I 6243 B 31 B, BRRESE 237 5,
SEF 5 306 B, 62 IR 303 B, —EPKIETERL 9 4 10 A 31 B, BHREH 287 & A
A B8 127 5, YERR 09-10-31 EFE 2 B) BLO TOECD (LM EREBIETARTA
473/ EFLEV TR ANE IV A YRR E R (1997 £ 7 A 21 BRI 1T&I%,
bW E GLP J(ERR 12 £ 3 A | BEIE, BRIREE 41 5. EHFE 268 5, AL

12:02-14 /% 1 5) [CHERL TERL,

(MBI O TFIE]

1. #ERWE

HBRPWETHS 1,2-E' R (2-/mu=xhFdy) 5> [WEFR:BCE, B4 : M7 )a—u
VIraI AR, #EL 1, 2-bis (2-chloroethoxy) ethane. CAS No.: 112426-5\ DTE:
187.07, uyhEE: BB :99.7 wt%., B ] BEeEN
HWETHY, PHEEINE, BHAL TR CRE (#5RY
EHZEAPAERE R ETORAE: 2~8C) L. ##BRWEOMELZRNMEIRE
% Appendix 11Z7RY, 28, B TR, SRR ERE T TRALERERMWED
SITEATO, R EITRBREIH T ORE Th ol Z LRSI,

2. Bt R E

SRR E L L THWv A v A3 C MMC, iy &5 :366AAK, BHFIERRE T
%) BXUOU7ukzx773IR (CP, vy &5 108H0568, Sigma Chemical) % B & &
MK (oyb&E5:K2B80, RIFRIETIE) 1TEML., ARFREL TREICHAVW

3. MR XU
CHL/IU #paiiie A n+—Rit 25 AT, REAREOBREBEIZTSHR TN




Db, AR EOBRHICERSN TV, Z0OHMI%E JCRB IR U7X AFE
(1988 F 2 A AF, AFRrOMAE 4 L, AR KEER (-196C) PITHBERTF
(BAERTFRF O S 21 BION23) Uie, T (EBEREI 165 Bf, ~A/27/oX
v DOVEGR L) %, FRIRTE ., AR 4, 6, 8 BLUN YR THRBRICH W,

BRI, A4 mE (CS, my &5 : 18060874, Cansera International) % 10 vol%
WMUT=A—2 v MEM 3K (10%CS/MEM) %M\, CO, Ao Fa—F— (5%
CO,. 37°C) NTHHLE, A—2 /L MEM H38HKIE, (—2/1 MEM K5t =921 1O
R (BRI 202> TRBLELOE v,

4. S9 Rt

59 (2 B RAA-461 35 L CRRAA-467, 2002 48 3 5 B35 36 10F 2002 48 7 B B3,
Fya—eL) . Tz AAEF AL 56NV TTIRUERELE 7 M DORE
Sprague—Dawley R7 YO IBENLFABLAbOZFE AL, F AR ECEKIE A
(—80C) WHRE Lz, S Na—R-6-V.E (G-6-P, Sigma Chemical) | p~=aF 273
R7F =PRIV AF RV B (B-NADP', AV A EER T¥) BIUKCIZEE K
IEAL, BaB U CBIRIRME (—80°C) ITREL. ERRFIIZILIC 9, MgCl, B4
UYHEPES (pH 7.2) ZMMZ. S9 mix L7z, BERIZIE, 10%CS/MEM:S9 mix % 25:5 D
S TRFALE S9 B B mL/FAyi=) #MA TRBE T (B ORKE
BE: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 KCl, 0.67 mmol/L HEPES),

5. HHRMERRIEOFR

AR J L OVRIB I O TR ORS R BB IIKICTRIE T, VAF VAL FF
VK (DMSO) [T fEL /=2 &h36, DMSO (my h&5-:210G1441 38 LU DWLI3T0, BIE
L TEBLIOTAMIE TR 28E B LLRBRICAVW, RpE AT
EEMNEL, WEICEHSEORE GRIEEENHIRRB LU aERERRELIC
190 mg/mL) % ARSTARIL 7, THARE CRINL TR~ OREDERMEFNTY
PRELL, ZNLOFEEE 1 vol %ML CAEREIT 7z, 7238, R E 2 IR R
SUTCRE, T, FH, BERE OB R T, |



6. HEATEASAEANH R

Pt R R ERRICH VIR E O QBB ELRTE DD R E O
FEICB XTI LT, CHL/IU fifa%. 0.25% N7 L2 AW TR LIz, 4X
10° &l /mL DABIARREIE L, ZD5mL X 10°8) 25 1vi= (HFE 6 cm) ITHEREL
7z, B&BRE 3 H Bic, LT OFIECERFFAE R L UERA T o7,

S9 mix FEFE T RLIOFEE T CERMAETIHEG, £ 7T 4y aDEFRETH
Z110%CS/MEM LS SIS (3 mL/F 4vira) Eae#elioth, W (R
ELIBREOWBRMEREK 30 pl) Z2E T4y =20THL 6 FeRQAEELZ, £D
%, VBB ERIEAIR (PBS, CaPBX T MgP 2 & 1e) UL, 10%CS/MEM TX
HIT 18 RS FE Lz, T, ERAET 2G0T FT 1y v aDERIKE 10%
CS/MEM (6 mL/T4vi/=) AU Wi (B F3fREOHEERY
EHREK (50 pL) 287 4y V=il 24 RERAEEL 7,

WP HOLEEMIZITh, 1.9 mg/mL (10 mmol/L) % B ALEMEE 2L, 0.059
~1.9 mg/mL DIREHPA (AL 2) TABEAT oI, BB 2KROT 4y a® Ve, 2
B, BT FAF VI T vy ak BOTRRET o2 A, B ERMICEY T 4
o2 KEDPEREL T2, ZORRITEDEL, TOBRORBRTIIVIAT 1y =
2R, R F OWEROFELRRICIVEELLLZA, QEBFALBRIZIT 1.9
mg/mL D EE TSRO OIS, B T RHOIWTUORE B W TH LRI
FROOINIRDITZ,

HEARHA T 1 . HHARTRA 15T, 0.02%EDTA &4 PBS (Ca2* BLUME F &) 271w
Tabieh b mL I TRIBEZE I U, & OME K 0.5 mL % 9 mL @ ISOTON ®II
(Beckman Coulter) iZlIZ, 22— 45—V 4 — (Model D, Coulter Electronics) %
WTT 4y bl ORIEEERIEL . 48R B LI OREME FREE IO DM X 48
FERERDIz,

7. Yefa KR ERER
HRPAEEFE AN HISRER |17 VT, BCE 13 S9 mix 3EfFTE T CERE OB LB 41013,
50% %k z A TEIFIVER IR D SN oT- (Fig. 1), — . S9 mix £/ T THEIER]




IS LN 24 BERLEFAELZEE . 50 % OWMGEIREILZ R Eh 0.060 mg/mL
BEO1.8 mg/mL LHEESNTZ (Fig. 1),

ZOZENLYAKBRERRIZBT, $9 mix FFEE T OERRBQIERTIT 10
mmol/L DIEFETHD 1.9 mg/mL ZHmAEIREEL, Ak 2 TEH4 REZRIEL. S9
mix 7E7E F OOSERFRALHREE Gl 50% D RIFEAIHIMIED 2 T8 %5 0.12 mg/mL %
EEALEIREEEL ., Ak 2 TR 5 BEZRTEL CLAKRERREEB L, 2B, K
INTE LT A R ERROEARIL, B REZE L TRV REIERZRL,
PBESITIIEIREY THAEEZ DN Ehb, RIUEREHRTE CHRRE KL,

dufa (K RFERRICRT 2RBRERIEL. ISR RBRATIERIRIAT o7, T3
T @&&ﬂ%ﬂ’ﬂ}i%ﬁ%’g&&ﬁﬁ\ fetE (W) i FERF LG Mo FRBE R T T, BBt
HRBEIZ DV T, 89 mix FEFFE TR I OEFE T OFRFRILE Tk, MMC (20 pg/mL)
BEUCP (1 mg/ml) ZEFMBEDZNEH 0.1 ug/mL BETVN10 pg/mL 235512
WUz, L BEHED 2 OT 4y o Bz, -, EAE S RELHRIT T,

BERHET O 2 BFIANC, 2V EIRERHBE D 0.1 pg/mL &DIDITHMUTZ, ¥
EIKT . BERIEEHE T, 0.02%EDTA &F PBS (Ca*BIU Mg?RE) 25 1vva
BT 5 mL INZ THIREZ 1T, 156 mL OIRILE B LTz, BiEx BB LR E
BT OUWCIE, 0.5 mL OFIERBETRE 9 mL o ISOTON®I [Tlx, a—NF—To ¥
—% AW TR OBIEETT o 7o, BRI OMIBREIKIC OV L, &I (1000~1500
rpm. #9549 L. EIERHET, 3 mL 0 0.075 mol/L KCL AKSHERAIZ.. ) 30 2 MR
EREAT o T, (KR, BER (R¥ )~V KB = 3:1 (v/v)) Z{EIRE DK 2
EEMATEHMIEEL, BEL, Z0%, EEZH T BUOWREREEREZMAT
HELT, ZOBEEBRELRETT /2%, PBOBEEREZ ML THIRZREL. T0d
BEXATART R (b 673>D&>7E7\}~%I3§3\K§ﬁ5ﬁ7—ﬁ§&%§%\ a—REHEFBLIATAR
EBEERA) EIHTL. ZOEERELT, 1 TAvvabich) 6 MOATARIEREE
BTz,

VERIL T AT ARIEA% 3vol%F LYK (pH 6.8 ¢ 1/15 mol/L U EEFEEIK TH R
PR CHEEZ KTTTWTREZLE, AR EE S, ARRRIESBLIOER
- AERO B EFIRUATAR—RIL, RAZANERE2—REFIRICANVTRF L,



8. YLt ikitr

Yu IR DHTITHESL o T, KBRS O RFHEFER B L O TR E . 20% 2
EOMREIERT, 230 2 Fauialbic 0.5%0 EDSEEROE A BIR S
L 77,

T4y 2 | MO BONIATANEAR AMtE, 4 AOBEEDP TN AR5
ADBIRVREETHMT U7z, B RN LHEDD, 2o BIRL TV VRV \ﬁv\%ﬂlﬂﬁﬁﬁmﬂ%
HU, 1 BH7-h 200 8 (100 M/ T 4y =) OKEPEHMERICOVWTRERE O
FEEHck, 1 BT 800 B (400 HMRA/T 1vi/=) OSZIPHIRRRIC OV T
fa (Rt ff3s 38 AL L) OBEFE T, EDOBRICESWTHRER B2 oHilas
fEEMEMIAOMBREE R, FryPERCOREERFOLEIL. BAREERRK
FR HALBHRBROFS VIR EHRICE ST ToT, Fry 7 IT oW TiL B
BOEIEIVL RV IER AL EREL ., BERFEBRMEDOHEITITSDRNIEE
Liz, |

BERYE Fro7E2R) 28 75MRBIUFEREMROHBELKIZ OV, &
M (A *TERBEL S BRI E AR B L OB E R RBERH C, 7oy — DE R
HE 2 (p<0.01, A ICIVEEREREEZERLZ, $iz, 2270 - 7T —IT v VOB
BE ¥ (0<0.0L, ) XV HEEEHEOFEEEZRA L, INOORERREEBL
L. EMFEHR B RO IR T AR EHEEOFMEIT o7,

[(RRBIOEBE]

FRIRIEFEINHIREBR OB RLID A2 T4V U5 BEE (SO mix FEFFTET:0.24, 0.48,
0.95. 1.9 mg/mL. S9 mix fF#E 7 :0.0075, 0.015, 0.030, 0.060, 0.12 mg/mL) FREL. &
FERIALER BRI LB RS B L7,

REESHICELL, MBEBEEORELLIORREROONTEToER
(Tables 1. 2), JeEDITHITRELR B IRE (20% LA EDHEFERTHD 0.5%LL Lo
DERPEBETR U R E) 13, S9 mix FEFTE FOLERFRHQIE CIE 1.9 mg/mL, S9 mix #F
FET DR TIE 0.060 mg/mL L7207z, 65T, PR SHTICEEL TUIZ b0
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BREZEDLUT 3 REMPESGHREL RAEDITEIT o7z, TORER, BCE I3, S9
mix FEFE T CERBARLZOTROMBRICE N TODRAEOHERE*ET5
RO ERNCE BREBINIEED b2 A o7 (Table 1), REEMERIRIZOVWTIE,
S mix FEAFE T CHIR MALBEL 1= A U BERECO B BRI\ B2 N (HH Sk
1.5%) BFED LN, HEAERBENZENE, AVFERITIZBETHD LML
(Table 1), —77. S9 mix fF7E T CERFRIAIEL/ZSBERE (0.060 mg/mL) IZIBVNT,
BEL-MRAD 81.5%ICREROEEREVPFERSI., BHEDORERHELN (Table
2. BB MERRLIZ SV T, W ORI ThBEEH LM BRI
bhigh o7z (Table 2),

U EDINT, BEDRERDIBONTZZEND, Dyl Y2 RD/EZA 0.020 mg/mL &
727z,

BBttt BB & U CHV 2 MMC 1, S9 mix FETRAE T CRARRFE LB A I
TYRAEOHEREEHFEL (Table 1) | CP X S9 mix 7 F CEMMMELIBA
IRV CRAEOREREETEIRLL (Table 2), TNOOB MR EMEORERLY, A
EBRRDRS MRS,

723, BCEIZ2WTik, MAFRRT CERBLIZHEZ AV 2B IR EREER R CHE
DFERNFLNTNE,

YL EDREREY, BCE 13, ARBREMT ¢ CHL/IU Mlalc kR EEFHR DL
FEEm LTz,
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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

Concen- S9 Timeof Concurrent? Mitotic® Number Number of structural aberrations Number of cells Number 6 7
Group tration mix exposure cell growth  index of cells 4 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 ¢ 2 0 0 0 O 2 0 1 ¢ 10) 1 (¢ 1.0) 1 (03)
100 0 4 0 0 0 O 4 0 1 (1.0) 1 ( 10) 2 (05)
200 0 6 0 0 0 O 6 0 2 (10) 2 ( 1.0) 3 (04)
Negativel) 0 -  6-(18) 100 — 100 0 ¢ 0 1 0 O 1 0 1 ( 1.0) 1 (¢ 1.0) 1 (03)
100 ¢ 2 0 0 0 0 2 0 2 (20) 2 (C 20) ¢ (00)
200 ¢ 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) &3 — 1 -0 1 0 0 0 0 1 0 1 ¢ 1.0) 1 ( 10) 0 (00)
100 0 0 o o 0 0 0 0 0 ( 00) 0 ( 00) 0 (00)
200 0 1 0 0 0 0 1 0 1 ( 05) 1 (05) ¢ (00)
BCE 0.95 —  6-(18) 75 — 100 0 1 0 0 0 O 1 0 1 ¢ 10) 1 ( 10) 3 (08)
100 C 1 0 0 0 0 1 0 1 ( 10) 1 (C 1.0) 2 (05)
200 C 2 0 0 0 0 2 0 2 ( 1.0) 2 ( 1.0) 5 (06) -+
BCE L9 —  6-(18) 62 9.4,94 100 2 1 2 0 1 0 6 0 4 ( 40) 3 ( 3.0) 8 (20)
100 1 0 0 0 ¢ 0 1 0 1 ( 1.0) 0 ( 00) 4 (1.0)
200 3 1 2 0 1 0 7 0 5 (.25) 3 ( 15) 12* 1.5)
MMC Olpg/ml — 6-(18) — — 100 3 183 1 0 10 62 0 39 (39.0) 37 (37.0) 0 (00)
100 2 16 58 3 0 0 79 0 48 (1 48.0) 47 (47.0) 0 (00)
200 5 34 8 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 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 attennation 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 6 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) 0 +  6-(18) 100 I 100 0 1 0 1 0 O 2 0 2 ( 20) 2 ( 20) 1 (03)
100 0 1 0 0 0 0O 1 0 1 ( 1.0) 1 ¢ 1.0) 1 (03)
‘ 200 0 2 0 1 0 0O 3 0 3 (C15) 3 (¢ 15) 2 (03)
BCE 0.0075 +  6-(18) 93 — not observed
BCE 0.015 +  6-(18) 89 — 100 2 01 0 0 o 3 0 3(C30) 1 ¢ 10) 0 ( 00)
100 1 1 0 1 0 0O 3 0 3 (30) 2 ( 20) 1 (03)
200 3 1 1 1 0 O 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 (¢ 1.0) 0 (00)
100 1 3 3 0 0 0 7 0 5(50) 5 50) 1 (03)
200 1 4 3 0 0 0O 8 0 6 (30) 6 ( 30) 1 (01) + -
BCE 0.060 +  6-(18) 44 46,34 100 6 78 95 0 0 20 199 0 78 (780 ) 78 (178.0) 0 (00)
100 9 101135 3 0 50 298 0 86 (8.0) 85 (85.0) 2 (05)
200 15 179230 3 0 70 497 0 164 (820 ) 163*( 81.5) 2 (03)
BCE 0.12 +  6-(18) 42 Tox, Tox not observed due to extreme cytotoxicity
CP 10 pg/ml. +  6-(18) — — 100 4 16 24 2 0 O 46 0 30 (30.0) 29 (29.0) 0 (00)
100 1 18 25 0 0 O 44 0 29 (290 ) 28 (280) 0 (00)
200 5 34 49 2 0 0 90 0 59 (29.5) 57*(28.5) 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; CP, cyclophosphamide; Tox, cytotoxic.

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 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.



	表紙
	目次
	要約
	試験目的
	試験材料及び方法
	試験結果
	考察及び結論
	参考文献
	表
	図

		2021-10-22T16:48:46+0900
	National Institute of Health Sciences




