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l-zuu-2- (zaaXFi) Xr¥€y (CCMB) &, CHLAUMIKE (Fv A4 =—X - N A
Ay —, FiHR) B REEFFRL,

CCMB @ CHL/IU MIJE A 3§ % 50% 558 #FIHIRA 3 . EHe Bl (FriEss s p T 241
MLEE) T2 0.011 mg/mL TdH o720 S9 mix FFAET THEMBFRLIL 72354 (S9 KIGHEF
T 6HIF ] SLTRTR 1805 M o0 M EEE) B LU SO mix FEFAET THEIFMMIEL 72354 (SO K
TSRO L DI MEMEEHZEH) | S0% WM GIEE X ZNFN 012 mgmL B LV
0.011 mg/mL T& » 72,

LEE oM e sn i GRS R A S . YeBREBE RIS BT BN Q4R B LU
ASHERTALED) 3 & 0F SO mix IEFFEAE T 0 FHHS RIMLIR Cid, S0% BATHEDHIREE D 2FRE T
H50.020 mg/mL %ISR E L, A2 TR SBELRE L7, SO mix FETTH
RERALEL S 25810 BT h, S0%MFHGIIRE O 2FIBE TH 5 0.20 mg/mL & R &L
PER L L, A2 TEISIBEZRE Lo RBEOMI Wie L RESIBE L, BEitNns
£ 07 89 mix FEFFAE T OEBEMITIZB VT, 0.010 mg/mL DIEE L% 0. SO mix FAET
THEBEEIEL L 7235812 0.10 mg/mL DUREE o folcd, IO DREEZ SO TUTE 3
IR HENR E LT,

Yt ARSI OFE R, CCMB i S9 mix FF7E T ORI B W T, HBAORERT B
L UREEHAMNE € B L 7o F 70, 24WEMERRALEL L 72356 & REEANIB O F 5E 25520 &
ni7z.
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LW E O BEHFE LM T 5 200 @R EO—> & LT, MaliipsEaz A
B YREARRE R B Do ALEWHIC & o THIE SN BREMERE I, KR L THEE
BE (Fy v 7 O, ) cRORT (BRI, BEOEE) 25 ), wEil
DNABE, BZ MO RSHORE R L2 ML T, ARRBTH:7: CHL/AU A
Faix, P BDh < IR E T L TRERRE OMEBEIFE W20,
B ARERRICL AL NS,

ERFEYWEOHBRHOEEY (DNA % 72 #i5lr % &) W3 2EHE, EEERT %
AL, BTSN CREFEFEENENR L GARKIENE, L2Lad s, BEREA
DEREVERIRICA W BBy BT, RBHSHLRSEV 2D D ViEdoTh
FHAENE Db, —HIICET v P OIS ST L ZZJFRE Y 5 — b 9000Xg LI

(89) ZALEMEORBIEMALZ R T B 20 VS, FEARERRICBVTR, B
BER 2§ 2700 HRE] & U T, EfLEl B £ U S9 mix FEAFAE T T D AR
BAH ), Iz CBNEHALER 2 & 5 720 O MILREY) & LT S9 mix fF7E T THE KR
PRHSEH %

OECD BEAFAL S 2 AR AR 2 RS 0 —3Rk & L ¢, CCMB OB EEE
e % ST A 72% . CHL/IU A % v 2 Yo R SR a0k & ElE L 720 7 BARRER X,

[ L Ra RO Bk c>wT] (1624 38 31H. BRIRES 2375, 35
#3067, 623L/FH 3038) B LU [OECD HMRBEA A BS54 > 1 473) WCHER L, T4
FYE GLP EHE | (WBAN S94E 37 31H. BRREEM 305, B4 2205, SORBE 855,
CLETHEAD 634F 110 18H. RN 2335, #7445 385, 63FL/REE 8235 ) KK TV THE
ML 7z,

(B & 5]

1 Hlje
CHL/IU e (JCRB N/ SV 27 X 0 AFF) 3. FMis (Cansera International, T v 3%
51 2608311) % 10% &t A — 7 MEM B5dh (HOKEZE) v, CO M v FaR—5—
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(5% COz2, 37C) WITHREL 720 F 72, B 10/ CRIRICA VW72 (B0
R, 19884E 2 1T AF L 7=l 48, BIER 214%) &

2 WERWE B L U IRYE

WERWE TH5B CCMB (CASNo. 611-19-8) DWILZEMPEIRE 1% Appendix 11Z/R L 720
CCMB i ORI NLR, BERREL, FHOOETIAFIVA
NWxEFTF (AJGHZETHE, oy bES  DLFI049, TPG6738) KIS L THIRL 720

BBy E L L THWZY 2 9k R 773 F (CPA, Sigma Chemical, & v &% :
73H0846) BLUY 4 bw (¥ C (MC, WMBEEETLSE, ny +H5 [ 147AFK) X, &
FESHA (REHIETY, ay FEF 1 KIGT78) WE» L, AERHEL THYW,

3 S9 B

SO (¥va—=v, avy F&FE | RAA36T, 1997 AR EB LY FEFE .
RAA-376, 19984E 1 HEE) &, 72/ ANV EY =L 5 6-_RyV 75Ky ekEL
728 B LU T OB Sprague- Dawley 27 v FOfFEA LML oA L, £
BT T—80CIKBEE Lz, VI —26-) VB (G-6-P, Sigma Chemical)  p-=3I F ¥
TIF77F=v VX7 b4 FF) VR (BREZEL, B-NADP', # Vx> ¥ VEER) B LU
KCl 278 KICEML . RAMWE LT—80CITRE L, HARKIX NI S9. MgCl, B &
O"HEPES A, S9mix & L7z S9 mix AA7E T THEM LIS 2356, S9 mix. 2fEEE
MEM 841 (MIEAES T, S9mix £%8) BLUMEMER (MEAS) 2EMLTS K
o (5% S9. 0.83 mM G-6-P, 0.67 mM B-NADP*, 0.83 mM MgCl,. 5.5 mM
KCI, 0.67 mM HEPES) & L7z —75. S9 mix JEFET CHEBMALE T 5541, S9K
G DD ) I MEMBE# R L 72,

4 Ao HEFEEHIRER

et R R BRI AV 2 BB B OB 2 BT B o0, BERWE X RREE I B
LIZTEEBL A, CHLAU MIBE 025% b Y 73 Y # W T AT L7z, 4X10° {8
/mL OFIFEEE L, #O5mL CX10YE) £ 49 XA74 v ¥ a (B 6cm. WAIL)
WCHEHEL C3RRMBEL oo 2B, BHBRWHRARBKZTIAF v 271 v V22 BHT

3.




570, BARRICBVWTEFTI AT 4 v Va2 ffifllL7.

LI T, BRI S mL & BFHIATHLL 727, MR B RS & 25 uL TOWRML
24BFEALER L 72,

SO mix FFETIZ B 2 @RI TIE, S9 FUGHE 3 mL & BE#ac#e U7 1R, R E
BUE % 15 uL oW L 6MFRILEL L 720 V) v IRAETHRBT (G B LU M 25t)
TS, TS mL ICRRHL . &5 ISKMEEL 720 —75. S9 mix FEFAET DL
BEICBWTIE, S9 KGO o D12 MEM b & B\ 7 DS D BAEIE, SO mix TFET D
AVEREE & FIREICAT o 720 |

241 B E AT ALPE 5 & O S9 mix JEFAE T IS 81T AR Ti, 0.0031 ~ 0.10 mg/mL
DJEFF CRIL 72, F 72, S9 mix fF4E TICBT 5 ER LI T, 0.050 ~
1.6 mg/mL (10 mM) O¥RREFIIRCUILL 72, 5538 T, 0.02% EDTA &H Y /Eﬁfi
HEBEEW (Ca" BLUM 28 F%w) KEVHMEEED L, %mmn@%(ﬁm
1mL 2SR BFEARTW (P4 YV FYOL 2=V —) 9mLIZix, I—V% —
J19 v % — (Model D, Coulter Electronics Ltd.) #HWTT 4 v ¥ 2 &7 ) OMIfEE % &l
Lie 074 v vabhzh 2BE0L. 2nonFEmeiafe L) o €L CRIE
DEFENBEECHTET 4 v 2 b)) oMIBEOLERKD, CCMB I & % Ml
FHIPEIER QRS Lize HRED 720 2D 71 v v 2 2wz,

CCMB (&M 5t il FBR D & T DALELR FNIC BV ¢, CHL/IU #3485l % #1) L
72 (Fig. 1y 2) o %70, 50%MFHED FUILEE 15, 24M REAEALEE S X O SO mix AT
THERFRAELZSEE L1001 mgmL & o/ $ 720 SO mix 48 T TR
L7343 0.12 mgmL TH o 72,

DT EDOLRMBEBERERIRTE VT, AFLIEE T, S0%MIMIHIRE O 204518 Bt

%é’&&fﬁl REE L DFAK 2 THRELZRE L 72 GERAESL & U S9 mix Ik
FAE T OE R © 0.0013, 0.0025, 0.0050. 0.010, 0.020 mg/mL. S9 mix fF1E F D4
FIILED © 0.013, 0.025, 0.050, 0.10. 0.20 mg/mL) o % 3B, AHALI O 48K AL IDEE D
PRREIX, 24N MALEITE E M U TR sE L oo 70, Bk RIC BT 1IRE D
D 2MEDTF 4 v v aklv, T=NF =Dy =T & AR E & R iER
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YRR 24T o 720 BUBRERAE . MURBIEHE MBI BR & 12 AR AT o 720 ALEBRALER T 241
[ & 4SS ] DR BALILTE & Bevy, AR A C X, B E % S9 mix TAET LIEF
ETTOMRMMIL L7z, 2B, AT, S A, Byt BEE B & UNEAL Bt IR A
(BEEEEH & 2SR) 23T 720

FEiEst BREEIC D W Tk, MC #3855 5 mL ISR IEIE AT 0.05 pg/mL & % % & 9 IR
U7z F72, CPA % S9 RUCHLB & " MEM B #1 3 mL IS RARIBES Sug/mL & %25 £ 9
IR L 72,

BRIT 0 2MMANC, IV I F (EMETR) % B REAS 0.1 pg/mL &% 5 &
IITEIMU 720 FEEHE T, B2 &, Dulbecco D) ¥ FEAREHEIAW (0.02% EDTA
EH. CTBLUMET AE) 274 v ab)smL A THIEZIEAL, 15mL @
WL\ ED 12 ABIHE L BRI IS oW T, # OMIIE BB IR 0.5 mL % SR M IR
FHEAARHE OmL ICNX ., I—VF —h o vy —& AV CHIREIEORE 21T - 72
B2 0 DAL I, Beta RN AESL o 72 9 135&E e L 72 (1000 ~ 1200 rpm. 59) o LiE
BT, RBLZZAEIZ 0.075 M KCLKIEH 3 mL 202, 300 FHKIRAEE 247 -
7oo EIRMLERTR, B (A% / — )V KMERR =3 1vwv) % 6mLINx &Eib Lk, L&
Brelhs, BFOPEL Sl GRILL 2. BEEORHE AT 2%, LEDE
EWTHBEEREL, TOLEEZXIAFIIRX (o LT TR MRTICHRERRET
Fo, I-FFEEBLURAIA FHFFERLA) LITHTL, 20T IMEL 72, 174 v
Tadlth) MDA T A FIEREVERL 72,

3% X AW (pH 6.8 @ 1/15 M ) ¥ IREMT i CARAE) TA T 4 FIERE Gk,
KTTTWCHIL 7z, REETIRS. RPRHANET B L OCEAREROBfF 2R L 72
ATA Br—2A2, AT 4 FIEAL I — FEFIICANTRE L 72,

6 Hflfair

P AR 6L o T, BN R E THMMBREEZRE L 2o Th DD, 20% KO
Fadmnae & 7R L 723 D W BSR4t & Ly 20% Lh b O MR % /R U 72 5BE
Ib. WEDOEVT NS T4y ¥ a fEOSEPIHINL O IR (DRIRE) &Ko,
27 4 v ¥ 2302 0.5%LLE & 7 B iR b F5\VIREE & RALRINT AT TR e S5 Rkt BE & FIWT L 72,

AABATR OMTAE I & 258 (Table 1, 2) (& Do AL 38 X OF SO mix IEFA1E



TIZB1 2 ERER AN 3V T 0.010 mg/mL 23 kT O 2 RSBE TH o122
EL, COREEEOTUTAL 2 CR3RELBENRE Lz /20 SImix FET
BT B ERMAAE T, 0.10 mg/mL PRAETHIOTREKEIRE TH 722 &2 b,
COREZEDTUTRIL2 TR 3 BEEHENR E Lz, REOASITIR, HARELR
B4 - B RBRIES (MMS) Y I2 & 2B ETW T oo L CIRAD, B
DREEIHE L TV WO RPEIME L2 KR T &I, BEMRH, Rafils
L ORI OfER T OFE & &, HEMIR oKL BEARCEALL, 1 vva
P/ ONTZATA FERME, ANDBIEBEF TN ERRBREVTPO v L9
23— FAEL THHT L 7zo HESEELE 13 138 200M8., MEEMEAI I 15 800ME 0435 fh KN
R L 72

IR &R B IR TER B £ BRI T, 74 v Yy — OEEHEREY 10k
D, HEANE 1% E LCAMEREERIELT. 72 0457 - T—37 9 YOMEN
MREY (p<001) K&y, AREEMOHELZRE L7 Chb OREGEESE L
U W72 LA A & U % bk U < Refa ke AR MO 217 - 720

iR & UFE

S9 mix fFAE T CHEM AL L 723554, CCMB i 0.10 mg/mL DEE (HEg e L&
BIREE) BT, ROEOfSERY (gap 2 ST HIBHIE © 13.0%) 8 L CREHENE
(BB 1 2.88%) I L7z (Table2) o A T, 24BERTEATALIED 0.010 mg/mL
RE (B R L LARBERE) 8w THEREMM L 722 (BRI © 3.38%, _
Table 1) o € DMOLILRINIC BV TRFGAROHEERE B L OREENIEOFR IRD
bhvahrol, 8. KRREEATL CEMBEN7ME & 2B RERERRBR BN
Tk, TAI00 Z V7236, S mix FFAET TREHEDHRIHBON T D (RE LIS
9-1935 %)

¥ 72, CCMB D)4 T & 5 1,4-dichloro-2-nitrobenzene 3 & UF 2-chloro-4-nitroaniline 2
DVTH, RO ROMERT 2 FRTHENBE SN TWEY , BICWE . KRR
P L FERIC, S9 mix FF7E T THIME LI L 723510 2 W T D Ay Bt R ik 5L HYh 58
ENnTWwa? X T, 1, 4-dichloro-2-nitrobenzene 1= 33 1 2 et Ak oo 43 S5 B BE o
A 17.0% £ S S RTB 0 | ARBIGHES OREsHBUIE © 13.0%) LREETH
%5 Z &6, 1, 4-dichloro-2-nitrobenzene & CCMB D% 13 . CHL/U M <339 2 4/EH
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BAPHUL TV B Z EDTRE & N7z,

—7i Bt E e L TRV MCHE, LB ICB» TRarRofERE 2 FRL
(Table 1) , CPA Z M AIMLIELD SO mix FFATICB W THREBADMERT £F L /-
(Table2) o SN O DGR EOKER LY, FERROBILAITER S NI,

[FFEe g

ARBROEIZH72 0, HROBHEHCELELRZTRVOHL2TFHNLE o728
jﬁctvuitgﬁ:rd i?ﬁ‘%@kﬂ/h imﬁ“ﬁf:o

EZ BTN
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EEIE, T (1988)
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Fig. 1 Growth inhibition of CHL/IU cells treated with
1-chloro-2-(chloromethyl) benzene
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Fig. 2 Growth inhibition of CHL/IU cells treated with
1-chloro-2-(chloromethyl) benzene



Table 1 Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with 1-chloro-2-(chloromethyl) benzene (CCMB)** without S9 mix

Concen- Timeof No.of No. of structural aberrations 3 No. of cells ) 5) Concurrentt) Mitotic7)
Group tration exposure cells 2) Others with aberrations Polyplokf Trend test™ cytotoxicity index
(mg/mL) (h) analysed gap ctb cte csb cse mul™ total TAG (%) TA (%) (%) SA NA (%) (%)
Non-treatment 200 0 0 0 O 0 ¢ 0 0 0 (C 60) O (C 00) 0.13
Solvent! 0 24 200 0 1 0 0 0 0 1 0 1 ¢ 05y 1 ( 05) 0.00 100.0 -
CCMB  0.0025 24 200 1 0 0 1 0 O 2 0 2 ( 10) 1 (C 05) 013 110.4 —
CCMB 0.0050 24 200 0 1 0 0 0 0O 1 0 1 ¢ 05) 1 ( 05) 0.38 -+ 107.5 E—
CCMB 0.010 24 200 1 3 6 0 0 O 10 0 7 (C 35) 6 ( 3.0) 3.38* 77.1 6.9
CCMB  0.020 *** 24 — — 28.3 0.0
MC 0.00005 24 200 2 40 120 1 O O 163 0 109* 545) 107 *( 535 ) 0.00
Solvent” 0 43 200 0O 0 1 0 0 O 1 0 1 05) 1 ( 05) 013 100.0 B
CCMB  0.0025 48 200 1 1 1 0 0 O 3 0 3 15) 2 ( 1.0) 000 755 —
CCMB  0.0050 48 200 0 0 0 0 0 0 0 0 O (C 60) O (C 00) 000 . 86.3 —
CCMB  0.010 48 200 0O 6 0 0 0 0 0 0 0 (C 60) 0 00) 075 74.4 10.1
CCMB  0.020 *** 48 — — 11.3 —
MC 0.00005 48 200 2 56 206 4 4 30 302 3 129*%( 645 ) 129 % 645 )  0.25 e B

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 cclls with aberrations, TA : total no.
of cells with aberrations except gap, SA : structural aberration, NA : numerical aberration, MC : mitomycin C.

1) Dimethyl sulfoxide was used as solvent. 2) More than nine aberrations in a cell were scored as 10.  3) Others, such as attcnuation
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 number, representing cytotoxicity, was measured with
Coulter Counter. 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 probability test. ** : Purity was 99.65 wt%.
Benzene, 1-chloro-4-(chloromethyl-) (0.16%) and Benzene, 1-chloro-2-(dichloromethyl-) (0.17%) were contained as impurities.

**% . Chromosome analysis was not performed because there was small number of metaphase due to cytotoxicity.



Table 2 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with 1-chloro-2-(chloromethyl) benzene (CCMB)** with and without S9 mix

Concen- S9 Timeof No.of No. of structural aberrations 3 No. of cells ) Concurrent 6) Mitotic?)
Group tration  mix exposure cells 2) Others with aberrations Polyploid4 Trend test™  cytotoxicity  index
(mg/mL) (h)  analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) SA NA (%) (%)
Non-treatment 200 0 6 11 0 O 2 0 2 1.0) 2 ( 1.0) 0.25
Solvent”? 0 — 6-(18) 200 O O O O O O O 1 0 (C 00O)Y O (C 00) 0.00 100.0 —
CCMB  0.0025 — 6-(18) 200 O 1 O O O O 1 0 1 05) 1 ( 05) 0.25 105.4 —
CCMB  0.0050 — 6-(18) 200 O O O O O O O 0 0 (C00) 0 ( 00) 0.38 - - 99.9 —
CCMB 0.010 - 6-(18) 200 O 1 O O O O 1 0 1 05) 1 ( 05) 0.50 87.4 11.0
CCMB  0.020*** — 6-(18) — — 43.5 Tox
CPA 0.005 — 6-(18) 200 O 0 1 3 0 O 4 0 2 ( 1.0)Y 2 ( 10) 0.25
Solvent”’ 0 + 6-(18) 200 O 0 O 0 O O O 0 0 C00) 0 ( 00)H 0.13 100.0 —
CCMB  0.025 + 6-(18 200 O 0 O O O O O 0 0 (C00) 0 ( 00) 0.00 89.2 I
CCMB 0.050 + 6-(18) 200 0 1t 1 1 1 O 4 0 4 ( 20) 4 ( 20) ().504< + -+ 94.2
CCMB  0.10 + 6-(18) 200 1 1221 0 0 O 34 0 26 *( 13.0 ) 25*( 125 ) 2.88 85.4 5.4
CCMB 020%** + 6-(18) —— _— 4.9 —_—
CPA 0.005 + 6-(18 200 O 6 21t O O 28 0 24 % 120 ) 24*( 12.0) 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, CPA : cyclophosphamide, Tox : cytotoxic.
1) Dimethyl sulfoxide 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 number, representing cytotoxicity, was measured with
Coulter Counter.  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 probability test. ** : Purity was 99.65 wt%.
Benzene, 1-chloro-4-(chloromethyl-) (0.16%) and Benzene, 1-chloro-2-(dichioromethyl-) (0.17%) were contained as impurities.

*** . Chromosome analysis was not performed because of severe cytotoxicity.
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