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[ #1

26-V700 b VIO invitro FEHRREFEHEEL. Fr4 =—X - NAR Y —BEEH
fo (CHLIU)Z v CTHET L. BB oER 2157

EHEE T, 50% OHIEMGIEE €L 2T A HIBE (W60% D HIEHHIEE) @
0.069 mg/m¢ ZHREMBRE L L7z F72, AUBHEHILEDSI mix FFET B & U°S9 mix FE
FETEB 2 ZHAEER . BB, 212N 0.096mg/nl B L U°0.033mg/nd & L
7z RBAMBBED 12 BLU1ARZATADERE, REBFEL LTREL. BEHBEL L
T, S9 mix FEHAE FITH 1 52485 B 5 & UASISRIERL I, A BN ALIE & L T SO mix
FETBLUHEFET COoReR (18R D MERRH) WEM%, BARLERL ., BRET L
WL ) R RREFEEERE L 72,

BAEEIC L ). CHL/IU MIFE %24 [ 3 & 48RRI ERALE L - SR #  (0.069 mg/ nf)
TRMEZRD 72O REERPAT E 2 Do 7205, ZOMONEE TIE, REKOHER
FEBIUEEEMBOFREREEO Lo 2o RBENEMHELETIE, SOmix FET B
LUIEHFAET CoRMMEL 28 BEH (FhFN 009 mg/nf . 0.033mg/nt) T,
FBEN O 72O GBI T E b o 2205, FOMOREHE TR, FEEROBERES &
UCMEBMMR OB RBIERRIRO O N L2 o 72,



[+ =
OECDBEfAt FWHE LM AR R A»BUREFEEO—RLE LT, 26-Y7un by
DEEZEMI RIT TR ERFOEELFMTLAD, FrA=—X - NARY —KE
B (CHL/IU) %AW THBRENEEARERRTER L 72,
LR ERE., [HHRIZEWE R BHERD HEIT2 W T
ITHEHL L |

(BBFI624E3 B 31H., BiR
R 2375, HRHI06T. EREI03T) 5LV [ OECD BURBRA A K54~ 473
[t 22K GLPE:H#E |

(WBF0S9E3A31H . BIR¥ESE 395, EHE 2295, 59
XFHE 855, WETIBA63E11H188, RO 2335, HAS 385, 63X/F5HE 823%5)
%O“b"(%ﬁﬁ Lf:o
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1. A L7-4if

VH—=F )V =27 (JCRB) #bAF (19884E2H . AFR | #L 4f0. HELR2
) LizFr A ==X - NuA5—@HEDOCHL/IU (LATCHLEBET) HMl%., MEEHK
R 1A BATRERICA V720

C @ CHL Mifg#kid, —MENLEWE I L TREBREFBV2HEREN TV,

2. BEBOFRE

¥#IZ, FRIBMm%E (FCS : JRHBIOSCIENCES, T v k%5 . 1C2073) % 10% #N
L7z — 27 )V MEMEEE % v /2o MEMEEFEWIZ, 1 — 7V MEMEH [=v XA ] @
MR (BARBEERE) 94g% 1 ¢ OFRFEAICHEMR L, 121°C TI15SHMH. SEERBE L
DL, -7 NVs 2y (BEER. BAEERK) 300mg & 10% NaHCO, ., #12.5 nf
EMATHRB L7, 2R ED MEMEERIZ, Lo 94g % 500 ut DEFKIE
L. DUF MEM B3 & FARICHAEL 726

3. BEEELH
2X10A CHL ML %, 853 Sl 2 AN/27 4 v ¥ 2 (6 cm. Coming) ([2HE &,

37CD CO, 1 vFar—%—(5%CO, ) NTHEHEL 7=,

4. BEWE B L UHMTRDE

(B E] ( AREBRF—5 L 9)
(% ) 26-Vzuoubizy
(B& %) DCT
(CAS No.) 118-69-4

(4 F &) CHCL

) 161.04

(¥t ) 99.6% (R#fdpe LT, 25-YVzuoobilxy (0.13%) .
24-V7uu by (0.07%) . 23-Y7uogbrry

._.3__



(0.05%) . 34-v7mm by (001%) . 35-Y7 10
FLzy (0.01%) %% Etr)

(% W OBBHEART, KICAE, TEbY, VAFVANVFFYF
(DMSO) Z ¥, Am2 —1.9C, #Ha2575.6C, BREA
0.4mmHg L FOYE TH 5,
€7 ¢ )

B F & #H ==& ELRF

(& % H) BREETRE (BRHIRR1E)

(B coiEr)  BERMEHROCENRZE TEMR L -EED (DMSO) TH
ZEMERER T, 0.02344~20.00 mg/ mé O i FE i H T4
IR 1d %€ Td o 72 (Appendix 1) o

(B3t B4 & )

1) BE¥EOHXBRICHV2WE
Ua 2 &) <A b4 C
(g 5) MC
(m v + % B) 926ACE
(% & ) AR TG
R F & ) GEIRE

2) RBHEHLEORERICH 2 WK
Gl ¥ %) YrukAR773IF
(& %) CPA

ooy & &) 70H0948

bl

( b
(8 & #)  Sigma Chemical Co.
R F & #) BEAIRE

5. BERME DR
PERMEORENL, FRHOD EfT o7z, BIEIEDMSO (SigmaChemical Co., B v 5 :
12H0658 35 & UFIGAEIE TEWE). 1T v &5 | APHA165) % v 720 RAKE B ICBWH
U TR (BEEMEIERCld 24 mg/nl, BBARFEHBTIE 192mg/nl) ZHEL, »
—4—



TR A I TR AR L CHTE DM O MR B B A R L 720 BRI R T
. TRTORBRICBVTERED 0.5% (vW) %5 L) KMA . MERERBRC B
VTR, EEEORIBERS L CREIEECEOSRERO— L ERERICOVT, #
BMERAREOERNE 2 BHREFINCEFRZICB TT o720 £OKR, FELK
DBEER, TXTHFFHEAN (BEFPTOEHEEFTHRNE D 90.0~110%) D1l
TdH o7 (Appendix 2) o

6. BEREM

EHRETIE, MEZ 3AMEREL-OLEEREE T, T4 v V2 BB S oL KR
BFEOWBRYEREW 25 pe kM. 240M B & U4SRFRHIME L 72,

RIHEMALET I, ML SEMERL-OLEHB BT, MEMEER . UERED
MEM BB B & 'SOmixt2 N EN4 . 1. 1 0EETRELAZBEI L 271 v all
MA 720 72, SO mix FEFFAE T OMIBEE BTk, MEMEEER 3wl 274 v ¥ 2210
. B0 15l DEBRWERASE #MA T MR L /2, MERTH, gl
WCARB L, &6 ISHMEEE L 720 SO mixDFRABUL T Rt DML T1T - 726

S9*
20 mM HEPES (pH 7.2)
50 mM MgCl,

330mM KCl

50 mM G-6-P

40 mM NADP

AHEX

e e e A B O]

A& 10w

* S9 . Sprague-Dawley A7 v MI7 =/ /N)VES — V& 56-XV V75K VRS
LTHREL-Fya—<y#)D S (0y FEE  RAA297, 19938 & EB L U v
F &5 I RAA-302, 1993 12 84E) AL, FHEZ C—80CHORBEIRMEAICRE L
7o

7. HRIIEREINHIFER
GO AREABRCAVIERYEOLBBRELRET 2720, WERYE OMMITIEIEIC K
Lf?%ﬁ%%%}g&f:o



7.1 MLEGAMF

B TIRASR BB IC oW T, 72, ABNEMALE TI3SImix FF7E T 8 & UIFFFHE
T ORI RE I O THI TR IR ER % Ef L 720 TRETIC BT, 0.01~1.6
mg/mé (10mM) OHEFEFHH THVIBEAHIRO ONDT, RERHZAEREL, B
BEB L URBHEMRILE L $0.02 ~0.12 mg/nl DEENBRELH /2, T4 v v aid 1R
Bz oW T 28 A 72,

7.2 BRI A
RERTHR, BERFETEOL, 10% "V YEHEZMA., MEAET 4 v ¥ 21244
ELIERETEEL:. BEH, 01% 2 VRIS Ly VETHREL 72,

7.3 HWIEHEIORIE L Z0RR
HEER W E » CHL ML 33 2 SIEMEIWER &, BEHFEMAZEEET (Monocellater™,
A YSANFETLHEGR) A TEROMMELFT L, HEBRDE LB O BEx R
Xt T MO b o THRIEL L,

ZORER. BEREICBIT 550% OHEHEIMGIEE LA 2 B HiRE (¥60% D HEjE 1
HIRE) %. 60% DWEHEIGIBREL XS GAREOEL VER L2 ET A, 0.069 mg/nT
Hotzo —F., RETEEILEIC BT HH60% OHEIEIE %R T EE X, SO9mix FEF T
120.096 mg/mé. SOmix FEFELET TiL0.033mg/mé TH-7z (Table 1, 2, 3 BL UV Fig.l) o

8. AFER D BEHE K

MR IEREAHIABROBER L D, REARERBRTHY A EBRYE OB RER Y, HRE
T3 0.069 mg/mé . M ANEMILEDSImix FFET Tid 0.096 mg/mé, SImix FEFET T
0.033mg/mle L. ZRNENZBERD 12 OBRELhEE. 14 DBELEEBE YL L7,
Rt B & U CH W 72MC B84 UFCPA 13, TESTAK (RREE TIRGE). T v M EF .
KIH7S) ICHMRLCHB L0 2N ENRERREEHRRT S 2 LML ATV HIBEY
HWH L7z



8.1 HEEH
ERETR, SO B E BRI, JBELSO TR NHELHRT, £52
BMoOF4 vy arHul,

iz =& (mg/ mt) SLEREER (hours)
1) EAIEXE - -
2)  EBEATE 0 24
3) DCT 0.017 24
4) DCT 0.035 24
5) DCT 0.069 24
6) BEtExtEE (MC) 0.00005 24
7)) BEE 0 48
8) DCT 0.017 48
9) DCT 0.035 48
10) DCT 0.069 48
11) Bt B (MC) 0.00005 48

8.2 MEHEMALE
MREEMELE T, 3ERBOMERYEEEER I, xfHEL L T Smix & Iz %2
PE, TERDO NELRT, 20714 v vax v,

is2 R (mg/mf)  SOmixDEE  LFEER (hours)

1) ELENTE — — —

2)  BIExTER 0 — 6-(18)
3) DCT 0.008 — 6-(18)
4) DCT 0.017 — 6-(18)
5) DCT 0.033 — 6-(18)
6) [BMEATER (CPA) 0.005 — 6-(18)
7)) EEXER 0 + 6-(18)
8) DCT 0.024 + 6-(18)
9) DCT 0.048 + 6-(18)
10) DCT 0.096 + 6-(18)
11) FEHExTER (CPA) 0.005 + 6-(18)




9. Yuft AAZALERLE

1) BERTOMEMANC, 223 FERKRBEISHO. L ug/ml 12755 & 5 TR
mz, BEKTH, EROMEEE ) VBRREH (Ca7, Mg@E&EI%V) THhY,
KRy FA4 V7L DHREEZEL, 10 OERLEICED 7,

2) 1,000~1,200rpm T S MEKE L, LEXE 0L, B L 7224 3 nf #0.075M
KCIKBHEMA D Z LT & 0 #9305 BHERLE 21T o 72,

3) ERRLERE, BREOLBIC AN THE OKEEBR: A5 /- =13 vwW) #6nt%k
MA, THPLEPIERY 74 V7 LAFELBMLCEZEL. £0% 1,000~1,200
rpm T SR L 720

4) EiLBEEZRE, BUFE L2V TEHENATHREERY 74 Y70 L ) FF
S, 1,000~1,200 rpm T 57 MEL L7 CO#MEZHOFEY R L 72,

5) EEL TE/-AEROMBEIRIC, 02~05n DAV THEMA., T ICBE S €72,

6) MBBREROLER, HOPLOEBELTBVAATIAL KIS ALIZHETL, 20F
FREZ L 72,

7) A4 FERKEET1 v 2122 % 68EH L 72,

8) RI4 F/I2A0 70 MEFHET, RERBINES. T FESBLURT A
FESERALL,

9) THEL/AZATA Fid, FAFEMB (Merck) 4508 # M/15 ) ¥ ERFRFE W (pH 6.8)
150 m [CHR L 72 B TH 8O IR EE, BEXKTELTTVTREL .

10) BB L7225 4 FEERIZ, I2— FEBIEICA S M4 Fr— AN, & — 23 RERGR
iplFE T, A M EHRL TRE L7

10. HtafRaHr

YRR L7254 FIEAD I L, 12074 v v ahbBohBh 5254 Fi, B
DEREVENENNBEAENT P OB VE I T = FIELARBETHT L ze & LA
D, PORBEFEEL TV EVARPHELRL, RELET MBI VTR, X5
A FEDEFDNBLEMBEOR T — VDOWE TRRGEHRICEEEL 720

BT, BARBEERESEE, WLEDHE (MMS) S84Y 0L 208
BT, REFED L CEREFEEOF v v 7, YIIf, KERZEOBEREDH
I SR (polyploid) DAFMEIZ D W T L7, F /-85 ERE 2V Tid 13 200

g



B, FHEEMEIC DT 1 S00E R RFP ML T T2 & & L,

11. Fgk&HE

EAPA R, BB L UHBESRE CRRYELER IO TOSITFHERIZ, BEL -
Mfath, BERFORBLH FEUEMBOBII > W TEEL., BEEOELTHFAKICEK
A L7z

Rtk BEL AT HMBOHBEEICOWT, 74 v ¥+ —® Exact probability test i 2
L0, AR PR B IR B L ORI R LR B oA BERE YT o
VA

BEBMEORBAEREFEM OV CORRHE IR, AESY OHEHHECHE ., 1E
HERELET2MBOBEEN 5% Kimrkatk, 5% UL 10% Rz gEREME, 10% L%
RBtEe Lice EL. BRREOKRIEBONBEIE., FEARERERD L /MEIER
ey, BRM. HEREUESERE LERAEET)I 2L & LT,



[KEBIUEE

BB & ARG O R % Table 4 8 & U Fig. 2 [C/R L7

DCT# % T 248F 5 & V48R RE KL L - Bl ¥ (0.069 mg/wl) Tid, #Hfe#
WD 72D+ B R E ST TE Lo 205, ZOMOLERICBVTIE, FEEOEE
REBIUEEMBROBREIFED NP o7,

RHEEEEIC L A RBEFHTOFERE Table5 8L U Fig. 3 ITRL 7,

DCT® 1% T SOmix F¥E T3 & UHEFET T 6FEMME L /- FmBERH (£ £10.096
mg/méB & U70.033 mg/ ) Tik, MBEERD 2O+ 5L MBEHBESWTEL P o705, £
OO BB B Tid, Rkt RE B L UBEHERROFEEIRO bl h o 72,
TR & L TRV ZE#ETo MCALERE ., B L U SOmix F7£ T T CPA LEEH T
T H B RAT IR (cte) R B AYINT (ctb) 2 & DEERE % b oMl EHE ICHER

VA

[ E |

26-YVzun bk, EEEICLD, 246508 B8 & U48EF BHER LI L 7250% D
HEHHRELTHOPICBRIAIEEYEC VTR OLEEE (0.017~0.035mg/nd) 2
BUTHRBEROBERELFTR L b o7,

RIEEALEIC BV TH . SOmix FAET (0.024~0.048 mg/nl) B £ UFEFHFAET (0.008
~0.017 mg/ml) TR L 7250% D HIEMEIEBE +HO PICBII2BEEYE L
VTR OREE BT b R BRORERY I L FR L% b o 72

o T, 26-YV7uu b i, EEROKEREHT . HKERENO CHL Ml < Fef ik
RERFERBLLVERKHBL

[ iC & E]

ARBROEBICH 720, BEBROEEMCEZE*RETRVOHAFH LB~ %
RER FSRERETHZ A & D EPLIL 72 2 5 726



[ k]
1) BARRARESS - MILBMHBROB M  LEWE L s RBEEET b F R,

HEEIE, 1988
2) AfE E BN (WG $EERREREBRT-sE, V- T A - —3E, 1987



Table 1 Growth inhibition of CHL cells continuously treated with 2,6-
dichlorotoluene (DCT) for 48 hours

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

0 100, 100 100.0
0.02 96 , 98 97.0
0.04 95, 95 95.0
0.06 59, 83 71.0
0.08 0, 0 0.0
0.10 0, 0 0.0
0.12 0, 0 0.0

Cell growth was measured by Monocellater ™ (OLYMPUYS)

Table 2 Growth inhibition of CHL cells treated with 2,6-dichlorotoluene
(DCT) for 6 hours with S9 mix

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

0 100 , 100 100.0
0.02 93, 90 91.5
0.04 100, 87 93.5
0.06 71, 86 78.5
0.08 82, 60 71.0
0.10 48 , 14 31.0
0.12 16, 17 16.5

Cell growth was measured by Monocellater ™ (OLYMPUS)



Table 3 Growth inhibition of CHL cells treated with 2,6-dichlorotoluene
(DCT) for 6 hours without S9 mix

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

0 100 , 100 100.0
0.02 52, 96 74.0
0.04 31, 10 20.5
0.06 1, 6 3.5
0.08 5, 2 35
0.10 S, 11 8.0
0.12 14 , 6 10.0

Cell growth was measured by Monocellater ™ (OLYMPUS)



Table 4 Chromosome analysis of Chinese hamster cells (CHL) continuously treated with 2,6-dichlorotoluene(DCT)** without S9 mix

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

4

Group ration  exposure cells 2) Others3 with aberrations Polyploid) Judgements)

(mg/ml)  (hr) analysed gap ctb cte csb cse f mul total TAG (%) TA (%) (%) SA NA
Control 200 6 0 0 0 0 O O 0 0 0 C00) 0C(C 00) 0.63
Solvent * 0 24 200 0 2 0 0 0 0 O 2 0 2 (10) 2 ( 10) 075
DCT 0.017 24 200 0 0 0 0 0 O O 0 0 0 ( 00) 0 (C 00) 038 - -
DCT 0.035 24 200 1 0 0 0 0 0 O 1 1 1 (05) 0( 00) 0.63 - -
DCT 0.069 24 1 0 0 0 0 0 0 O 0 0 0 ( 00) 0 ( 00) 0009 Tox Tox
MC 0.00005 24 200 5 44111 2 1 6 0 169 1 103 *%(515)101* 505 ) 038 + -
Solvent” 0 48 200 0 0 0 0 2 0 O 2 0 2 (10) 2 ( 10) 063
DCT 0.017 48 200 6 0 0 0 1 0 O 1 3 1 (05) 1 (C 05) 038 - =
DCT 0.035 48 200 0 0 0 0 0 1 O 1 0 1 (05) 1(C05) 075 - -
DCT 0.069 48 0 Tox Tox
MC 0.00005 48 200 6 46 129 10 5 6 0 202 12 104 *( 52.0 ) 103 *( 51.5 ) 0.63 + -

Abbreviations : gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, csb : chromosome break,
cse : chromosome exchange (dicentric and ring etc.), f: acentric fragment (chromatid type), 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, Tox : toxic. 1) Dimethyl sulfoxide 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) Judgement was done on the basis of the criteria of Ishidate et al. (1987). 6) One cell
was analysed. * : Significantly different from solvent control at p<0.05. ** : Purity was 99.6%, 2,5-dichlorotoluene(0.13%),
2.4-dichlorotoluene(0.07%), 2,3-dichlorotoluene(0.05%), 3,4-dichlorotoluene(0.01%) and 3,5-dichlorotoluene(0.01%) were contained
as impurities.



Table 5 Chromosome analysis of Chinese hamster cells (CHL) treated with 2,6-dichlorotoluene(DCT)** with and without S9 mix

Concent- S9 Time of No. of No. of structural aberrations 3) No. of cells 4) 5)
Group ration mix exposure cells 2) Others with aberrations Polyploid  _Judgement
(mg/ml) (hr) analysed gap ctb cte csb cse f mul total TAG (%) TA (%) (%) SA NA
Controll) 200 0O 06 0 0 0 0 10 10 0 1 ¢ 05) 1 (C 05) 0.63
Solvent " 0 — 6-(18) 200 0 0 1 0 1 1 O 3 0 3( 15) 3 ( 15) 0.13
DCT 0.008 — 6-(18) 200 1 0 1 0 0 0 O 2 0 2 ( 10) 1 (¢ 05) 0.13 - -
DCT 0.017 — 6-(18) 200 2 2 1 1 0 1 O 7 0 7(C 35) 5 (C 25) 0.63 - -
DCT 0.033 — 6-(18) 2 0O 0 0 0 0 0 O 0 0 0(C 00) O0C(C 00) 0.009 Tox Tox
CPA 0.005 — 6-(18) 200 0 1 0 0 2 O O 3 1 3(C 15) 3 (¢ 15) 0.63 - -
Solventl) 0 + 6-(18) 200 0 0 0 0 0 1 10 1n 1 2 ( 10) 2 (¢ 10) 0.38
DCT 0.024 + 6-(18) 200 0 1 1 2 0 O O 4 2 4 ( 20) 4 (C 20) 0.13 - -
DCT 0.048 + 6-(18) 200 60 0 0 1 0 1 O 2 0 2 ( 10) 2 (C 10) 0.38 - -
DCT 0.096 + 6-(18) 1 2 3 3 0 0 0 0 8 0 1 (1000 ) 1 (1000 ) 0.00” Tox Tox
CPA 0.005 + 6-(18) 200 5 4 1151 2 2 0 169 0 96 *( 480 ) 94*( 470 ) 0.13 + =

Abbreviations : gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, csb : chromosome break,

cse : chromosome exchange (dicentric and ring etc.), f : acentric fragment (chromatid type), 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 : toxic. 1) Dimethyl sulfoxide 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) Judgement was done on the basis of the criteria of Ishidate et al. (1987). 6) Two cells were
analysed. 7) One cell was analysed. * : Significantly different from solvent control at p<0.05. ** : Purity was 99.6%, 2,5-dichlorotoluene
(0.13%), 2,4-dichlorotoluene(0.07%), 2,3-dichlorotoluene(0.05%), 3.4-dichlorotoluene(0.01%) and 3,5-dichlorotoluene(0.01%) were contained
as impurities.



1 -=4=- treated for 48 hr without S9 mix
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Fig.1 Growth inhibition of CHL cells treated with 2,6-
dichlorotoluene
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Fig. 2 Induction of chromosome aberrations in CHL cells continuously
treated with 2,6-dichiorotoluene without S9 mix
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Fig. 3  Induction of chromosome aberrations in CHL cells treated with
2,6-dichlorotoluene with and without S9 mix
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