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Table 8 (continued)

Organ [Number of animals examined]
Findings, grade and number of animals

Male

. = Female

30 100 300 1000

0 30 100 300 1000

Testis
Atrophy, seminiferous tubule,
focal
Epididymis

Cell debris, tubular lumen

Cellular infiltration, lymphocyte,
interstitium

Spermatic granuloma

Spleen
Hematopoiesis, extramedullary

Deposit, pigment, brown

Heart
Degeneration, myocardium,
focal

Hemorrhage

Thymus
Atrophy

Hemorrhage

Hyperplasia, endothelial cell,
focal

Adrenal gland
Necrosis, zona fasciculata, focal

Ovary
Atretic follicle, increased

total
+

0
(13 131 f13] (13} {13]
0 0 1 2 4

0 0 1 1 1
0 0 0 1 2
0 0 0 0 1
(133 [0 [0 (o 3]
0 3
0 2
0 1
1 1
1 0
0 - 1
1 1
1 1
03 fo) (0] {0 (3]
13 13
2 3
11 9
0 1
0 0
13 13
6 0
7 13
0 0
[113] o1 o1 [0] [113]
1 0
0 1
0 1
0 1
(13 fo] (ol [0 (3]
0 0
0 0
0 0
0 0
0 0
1 2
1 2
0 0

(130 [13] 03} 131 [13]
13 13

13 13 13
5 3 2 5 5
6 8 5 6 1
2 1 4 1 5
0 1 2 1 2
13 13 13 13 13
3 4 1 1 0
7 6 8 8 6
3 3 4 4 7
133 [0 (01 [0 N3
0 0
0 0
0 0
0 0
0 0
13 o) [o] [0 [13]
1 4 1 5 5
1 3 0 2 1
0 0 1 0 2
0 1 0 1 2
0 0 0 2 0
4 3 0* 0* 5
4 2 0 0 5
0 1 0 0 0
0 1 0 0 0
0 1 0 0 0
ey fo; ol fol [13]
1 0
1 0
[27 {01 (0] [ (2
0 1 0
0 1 0

+very slight, +:slight, # moderate, ++:severe
#: significant difference from control, p<0.05 (by Fischer exact test)
*.significant difference from control, p<0.05(by Mann-Whitney U test)
**:significant difference from control, p<0.01 (by Mann-Whitney U test)
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Table 9 Summary of reproductive performance in parental rats treated orally with 2,6-dichlorotoluene in the

combined repeat dose and reproductive/developmental toxicity screening test

>

Dose (mg/kg) 0 30 100 300 1000-
Number of mated pairs 13 13 13 13 13
Number of copulated pairs 13 13 13 13 13
Copulationindex A) 100.0 100.0 100.0 100.0 100.0
Number of pregnant animals 11 13 13 9 - 11
Fertility index  B) 84.6 100.0 1000 _ . 69.2 846
Pairing days luntil copulation 28+ 34 3.7+43 29+1.1 26+1.6 32127
(Mean +S.D.)

Frequency of vaginal estrus 10100 1.1+03 1000 1.1+0.3 12106
(Mean + S.D.) . ‘

A)Copilatioti index=(Nuruber of copulated pairs/Number of mated pairs) X 100, %

B)Ferttility index=(Number of pregnant animals/Number of copulated pairs)X 100, %
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Table 10 Summary of development of pups from dams treated orally with 2,6-dichlorotoluene in the combined repeat
dose and reproductive/developmental toxicity screening test

s

Dose (mg/kg) 0 30 100 300 1000
Number of pregnant females 11 13 12 9 11
Number of pregnant females with pups alive 11 13 12 . 9 10
Gestation index A) 100 100 100 100 90.9
Gestation length in days 22.1%0.3 222+04 225105 22.6+05 225+0.7
Number of corpora lutea 17.942.7 182+29 18.8+2.8 17.6+£3.3 16.5+2.0
Number of implantation sites 16.3+2.9 159+3.1 17.3%£2.6 15.8+3.7 13.745.8
Implantationindex B) ~ 90.71+11.8 87.9+134 91.94+104 90.0£174 81.2+319

Day 0 of lactation .
Number of pups born 15.6+2.8 14.8+3.1 15.8+3.1 144+41 13.1%£6.2

Delivery index  C) 96.31+4.7 92.7+6.6 914475 90.9+10.0 87.1+230
Number of pups alive 155127 14.6+3.0 15.6+3.1 14.2+4.1 12.9+6.3

Birth index D) 95.845.1 91.8+6.8 90.0+84 89.5+94 83.6+31.2
Live birth index E) 99.5+1.7 99.0+24 98.5+5.1 98.6+4.2 90.5+30.0

Pup weight in grams

Male 6.31+0.5 6.3+£0.7 6.6+0.9 64+0.9 6.0+0.6
Female 6.0£0.5 6.0+0.9 6.31+0.8 59%0.8 58408
Sex ratio F) 1.174£0.43 1.72+£2.85 0.97+049 1.76+:0.99 1.13+0.64

Day 4 of lactation
Number of pups alive 155428 14.5+3.0 152428 12.1+538 12.2+5.3
Viability index G) 99.4+2.1 99.5+16 97.7+3.6 85.9+32.8 79.7+£36.3

Pup weight in grams
Male 10.2+0.9 10.1+1.9 104+2.0 10.1+22 8.8+14
Female 9.8%+1.0 9.8+2.0 10.1+19 9.5+21 84+1.3

Values are expressed as Mean + S.D.

Parenthesis indicates number of litters evaluated.

A)Gestation index={(Number of pregnant females with pups alive/Number of prgnant females)x 100, %
B) Implantation index={(Number of implantation sites/Number of corpora lutea) X 100, %

C) Delivery index=(Number of pups born/Number of implantation sites)X 100, %

D)Birth index= (Number of pups alive on day 0/Number of implantation sites) X 100, %

E) Live birth index={Number of pups alive on day 0/Number of pups born) X 100, %

F)Sex ratio={(Number of male pups alive on day 0/Number of female pups alive on day 0) X 100, %

G) Viability index=(Number of pups alive on day 4/Number of pups alive on day 0) X 100, %
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Reverse Mutation Test of 2,6-Dichlorotoluene in Bacteria "

L3 0

26-Yruu px ./k’)\"fﬁﬂﬁ%fﬁ‘l‘éﬁhﬁgﬁ
RBETERL7-.

WEH® &L T, Salmonella typhimurium TA100,
TA1535, TA98, TA1537Y3$ & UF Escherichia coli WP2
T uvrAPOS5HERRE AV, SO mix ERINB X CiRINABRO
wihd, BERERBCEFHESBDO R0
6, AFRAERILSY mix FEIRINFAERTI134.69 ~ 150 pg/plate
(TA1535132.34 ~ 150 ug/plate), S9 mixFIIABRTIX
18.8 ~ 600 ug/plate (TA1535 11 9.38 ~600 ng/plate) D
BHTERL.

ZORE, BOLSEOREROVWTRIZBVTY,
HEEFROHLERER 0 - HoBMIED
ol

PErOEE,G26-V7un i, HniRER
RICBWIERES LT E L2V IO (B L HEL:.

Kk

1. #HERYME

26-Vruu bz vii, EHZBEETHL. B
BWERWE X, Uy MES50820, MEE99.6 %, BiE HL
WEF)THY, ) ARETERE,» 45 Shiz.
HEWHE, AT TERTELRE L.

2,6-Vsuno b lzvit, PAFMANEFEFIF
(DMSO, 9 v FEE:APJ3434, FEFETEMR) ICH
BLUTRSHAR S 136 mg/mLOBREE ARLLE,
IS CHEDREICHR L CEPDICRERICH N .

EFMEFICBWT, 26-Yr o b VL rdDMSO
BHRPCTOXERRBYERLL. ZOHER 26V 2
0o by 0234 pg/mLB L 20 mg/mLERITER
EHEGTCRANBIBHNEETHLILIHASL
7. %7, 1ABOFRRBICHVAARREICOVWTS
EMERRLTo &R, 6 mg/mLIEHIILFRBTO
EHE(EHEBVFRABERMEDNI~110 %) DHEANT
Holz. 234 pg/mLBEBOESEIXIIZ3~115%T, 20
BHER LY PRBD o720, RBERICREELRVLO
LHIBT L7z,

2. BtEMEYME

BOrBHBEYES L CARERINTOLBY Ch

5.
BRERS L ICAVBEBYEE, UBFER T

SHREBT-IVEOSNTWEPYEBLIUEEEL, £

nENTabledP IR L 72,

2-(2-7 I MW)3-G-=bO-2-7YM)TFTZYALTIF

(AF2, EEPBUZEM)

(SA, FEHiZE T )
9-TI/)TIYTIY (9AA, Sigma:Chem. Co.)
2TIJT7UEFIkY  (2AA, FYGHZET W)
AF2, 9AA B L IF2AAXDMSOIC, SABRIAIE

BLALDE-20°CTHRERFL, BEEK, ELPIR

ERICHW .

V4 Al IR

3. BEHR

RERIZIL, Salmonella typhimiurium TA100, TA1535,
TA98, TA15378 & UF Escherichia coliWP2 uvrA% Bv»
7.

S. typhimurium ®-4 BRI 1975¢ I0B31BIKT XY
AERE, #Y 7+ V=7 KEDB. N. AmesiF+2 56
E. coli WP2 uvrA¥i3 197945 B 9 H i E V. RIZEMT A
FroOBHERELIr OG5 3. :

REBIL-0CTHRERTFELL DD HY, SHED
FUERZIEASREAORBNIC, 73/ BERYE,
UVESY, BEEGRBLIT7 YY) YHERTF
pKMI01(7'5 R 3 F) DHEIZ DV TR, IR
ENTWL I ERFER L.

KEBIIELT, =4+ MY X 72 2No.2(0xoid
Ltd) 2 AN LERRREICHEL -2 -2 BE
®L, 37°CT 10%?&&@&& gl i%% Lt i) 9] %&%ﬁ
wE L7

FHIEEHZ L D 660 nm O)I&JEE%&U% L ﬁ‘féﬁ
ﬁ@ﬁﬁ%ﬁ%Lt

4. 5B LTS mix DR

1) SR

i, E%ﬁ%ﬂ@%&ﬁva x%ff%ﬂb,%:ﬁﬁ
Wiz, &b, Bl L%f’b@%ﬂﬁili?nﬂ@&}abfa‘o
A.

ﬁﬁﬁ??’/‘f\/ﬁl\ 77K O.Zg
7 I V- 1k i 2g
YUBKEZA) T L 10g
) UB—F YEDT L 1.92g
KEEALT M) oL 0.66g
Tha—A 20g
/X2 b7 5 — (Difco Lab.) “15g

BV MmOy —L1IKHHI0 mLz i L CTED
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BERERER

bOTHS.

2) by TTH-
FTROKBHRA)BIUVB) FLIRC)FEE10:1
DEETRE L.
(A) N7 }7H—(Difco Lab.)
bE 1 & il U RPN
(B) Salmonella typhimuriumH

0.6 w/v%
0.5 w/v%

L-E AF I 0.5 mmol/L
D-¥4F 0.5 mmol/L
(C) Escherichia colifd
- YTy 0.5 mmol/L
3) 59 mix -
SOmix ImLH7 ) DMBIITEHEDOEBYTH 5.
So* 0.1 mL
-0 e SN 8 umol
‘/ikHs YD L 33 umol
T a—A-6-Y LB 5 pmol
NADH 4 pmol
NADPH 4 pymol

Ty LAY CEEER (pH 7.4) 100 gmol
*.7HEE D Sprague-Dawley R#ET v b 7 2 /3L Y
5 —W(PB)B L U56-~> V7 5 ¥E > (BF) OBt
BRETEBESEL TERLASI (Fya—<r#H)
TR/

5 HBAE

TL—MEIZED, SO mix\ERIRES L FS9 mix
WIMABR %17 - 7.

ANAEBRE P, HEBRYWHEARKOL mL, ) CEERE

# 0.5 mL(S9 mix FRMHERIC BV T2 S9 mix 0.5 mL),
BEBEROI mLEREALLDL, 845 CItRE L7
o FTH-2mLEMATRAL, ABEHBERLIC
WLTED. F/-, FBEEL L TEBRYEANBOM
DY IEREBE, 3B EOBENBYEEREZAY
7o, FIRSICER L 2MBRBRICOWTI, BB L UBE
MBETEEE U7,
CEEBIF3T CCTASEERMfTY, RAELERER D
S-BEI0Z -7 FIA Y- F ARG - THE
L7, BBRWRICHRTAHBROFES, ARICE DR
Bl T, £AFHEOFEIZOWTIE, Wb AW
BERFHET T, EXERROBEBOKED S HWT L7,
AW FEHIHERERBIC BV TIE, BB L Bl
MBECHIET 2, RHBIC P LTRHIET E LY.
T7z, FRBRICBL TR, MEBEESIUCEHARICOE,
T oAV, FhFROFPHELIBEEEFEZSRD
7-.

MEREAEBRIILIE, XRXBEFA-HEIIOWT20
EfL, SROBHEEOMEZ L.

6. - FIEHNE
ROISBORERD I L, 1EUEOKRER D S9

282

mix FERIRERD 2 v id SO mix IRIIRERIC BV C, #HER
WEEEATHFRECBIAERERID=— K0T

BEd, B EEo2ELU EiIc#EmL, ZoMmcE |

BB L UHEBKFEI RO SN 5E1C, YHERY
HEFABRRCBOTERERL AT 00 (BH) &
EFTHIEE L

HWRBIUEE

50.0~ 5000 pg/plate DEETRILEHIE LT, HE
BRERBRETERLS. FOER, SO mixBAMART
12 TA1535 D 50.0 pg/plate, FDBIZB VT 150 ng/
plate Ll b, £7-, S9 mix ik ER TiZ TA1535 9D 150
pg/plate, DT BVTIE500 pg/plate LEDAET
HWAEFHENED 5N,

L7242 T, S9 mix MAINRER T1L4.69 ~ 150 pg/
plate (TA1535 ® #2.34 ~ 150 ug/plate), S9 mix FMM
BXT1318.8 ~ 600 ng/plate (TA1535 D M 9.38 ~ 600 g/
plate) DEHIZAK2T6~THEZHRE L T2HDXK
BewEfE L 72(Table 1,2). Z0ER, 2BORERE b H
BREMHODH LEFERER I = —RoOEMIIRD Sl
T A

DED#RIZETE, 26-Y 700 b id, Bw
LREBRIIBWIEREHEF L2V O (BH) L HE
L7

LTBHEEWETHL24-V 70 bl onT
2, MEZHCLIEBRARAEERBRYBLIUF v 1 = —
X NBRY —RFHE VL REEREREBEITYH
BEOERIMEONTV D,

Xk

1) D. M. Maron, B. N. Ames, Mutat. Res., 113, 173
(1983).

2) M. H. L. Green, “Handbook of Mutagenicity Test
Procedures,” eds. by B. J. Kilbey, M. Legator, W.
Nichols, C. Ramel, Elsevier, Amsterdam, New York,
Oxford, 1984, pp.161-187.

3) W, CEWESEABRRE, 1,133(1994).

4) HPERE, tEWREERREE, 1, 137(1994).
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Table 1 Mutagenicity of 2,6-dichlorotoluene in bacteria (I)

With (+) or | Test substance Number of revertants (number of colonies/plate, mean £ S.D.)
without (-) dose Base-pair substitution type __ -Frameshift type
S9 mix (ng/plate) TA100 TA1535 WP2 uvrA TA98 TA1537
0 108 94 118 10 10 9 24 16 23 20 23 19 5 8 8
( 107+ 12.1) ( 10+ 06) ( 21+ 4.4) ( 21+ 21|~ ( 7+ 17
2.34 NT 16 10 7 NT NT NT
( 11+ 46)
4.69 g4 92 99 9 2 7 21 3 2 18 18 25 10 5 7
( 92+ 75) ( 12+ 7.0 ( 27L& 6.6) ( 20+ 4.0) ( 7+ 25)
9.38 117 92 101 10 9 13 15 27 21 19 20 16 7 7 9
( 103+ 12.7) ( 11+ 21) ( 21+ 6.0) ( 18+ 21) ( 8+ 12)
S9 mix 18.8 97 108 107 11 8 8 26 24 30 21 25 24 4 5 10
) (-14% 6.1) ( 9= 17) ( 27+ 3.1) ( 23+ 21) ( 6% 32)
375 115 104 110 15 4 4% 26 12 20 15 16 25 6 8 7
( 110+ 55) ( 8% 64) ( 19+ 7.0) ( 19+ 55) ( 7+ 1.0)
75.0 66* 61* 87* 1* 5% 6% 19* 18*  6*| 11* 8+ g 7¢ 3¢ 3*
( 71+ 1338) ( 4+ 26) ( 14+ 72) ( 9+ L7 ( 4+ 23)
150 31 20% 47+ ot o o 5% g+ 7* 1 2¢ o 4 4 4+
( 36%x 9.9 ( 0% 00) ( 7%+ 15) ( 44 44) ( 4+ 0.0)
0 9% 101 101 7 14 4 26 14 18 31 37 31 12 8 8
( 99+ 29) ( 8+ 51) ( 19+ 6.1) ( 33+ 35) ( 9+ 23)
9.38 NT 14 18 17 NT NT NT
( 16+ 21)
18.8 82 98 84 13 8 12 31 24 24 34 28 31 13 17 8
( 88+ 87) ( 11+ 26) ( 26+ 4.0) ( 31+ 30) ( 13+ 4.5)
375 106 109 90 1517 12 24 30 21 26 28 23 10 11 17
( 102+ 10.2) ( 15+ 25) ( 25+ 46) ( 26+ 25) ( 13+ 38
59 mix 75.0 9 114 90 14 7 18 28 21 24 35 2 31 10 14 11
{+) ( 98+ 13.9) ( 13+ 56) ( 24+ 35) ( 31+ 45) ( 12+ 2.1)
150 91 12 81 9 15 9 24 28 2 23 23 32 6 12 10
( 95+ 15.8) ( 11+ 3.5) ( 26+ 20) ( 26+ 52) ( 13+ 3.1)
300 90* 89* 98t 10* 11* 15*| 19 18 20 17 21 19 15 12 15
( 92+ 4.9) ( 12+ 26) ( 19+ 1.0) ( 19+ 20) ( 14=x 17
600 68*  84* 90* ™ 6% 10*| 19* 18* 15*| 18* 16* 25* 7 8 5*
( 81+ 114) ( 8% 21) ( 17+ 21) ( 20+ 4.7 ( 7% 15)
Positive Chemical AF2 SA AF2 AF2 9AA
control Dose (ug/plate) 0.01 0.5 0.01 0.1 80
S9 mix Number of 304 371 371 | 390 384 389 | 190 187 173 | 799 769 736 | 2043 1821 1752
) colonies/plate ( 349+ 38.7) ( 388+ 32) ( 183% 9.1) ( 768+ 31.5) (1872 +152.1)
Positive Chemical 2AA 28A 2AA 2AA 2AA
control | Dose (ug/plate) 1 2 10 05 2
59 mix Number of 795 824 89 | 279 300 319 | 1359 1201 1324 | 467 504 447 | 301 243 257
+) colonies/plate { 838+ 52.0) ( 299+ 20.0) ( 1295+ 83.0) ( 473+ 28.9) ( 267+ 30.3)

The purity of the test substance was 99.6 %. This substance contained 0.13 % 2,5-dichlorotoluene, 0.07 % 2,4-dichlorotoluene, 0.05 % 2,3~
dichlorotoluene, 0.01 % 3,4-dichlorotoluene and 0.01 % 3,5-dichlorotoluene as impurities.
AF2: 2-(2-Furyl)-3- (5-nitro-2-furyl) acrylamide, SA . Sodium azide, 9AA . 9-Aminoacridine, 2AA ; 2-Aminoanthracene
*: Growth inhibition was observed. NT: Not tested
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Table 2 Mutagenicity of 2,6-dichlorotoluene in bacteria (IT)

With (+) or | Test substance Number of revertants {(number of colonies/plate, mean £ SD.)
without (-) dose Base-pair substitution type Frameshift type
59 mix (ug/plate) TA100 TAI535 WP2 uvrd TA9S TA1537
0 125 137 125 12 10 17 6 19 23 14 16 16 10 11 6
( 129+ 69) ( 13% 36){ (- 19 35) ( 15+ 12) ( 9+ 26)
2.34 NT 6 16 13 NT NT NT
( 15+ 17)
469 42 126 1} 10 15 12 23 19 16 21 26 21 9 4 6
( 126+ 155) ( 12+ 25) ( 19+ 35) (.. 23+ 29) ( 6% 25)
9.38 15 129 123 6 13 10 15 18 18 2 22 2 4 4 9
( 122 70) ( 10 35) ¢ 172k 17) ¢ 21 1.2) ( 6x 29
S9 ihix 1838 120 125 126 15 1 12§ 20 17 20 10 17 13 8 3 6
) ( 124% 3.2) { 13+ 21) (" 19% -1.7) (- 13+ 35) ( 6+ 25)
37.5 137 1119 109 4 12 14 15 20 - 14 12 17 12 7 4 5
(,122+ 14.2) (. 12+ 15) ( 26+ 32)f - ( 1Mx 29] ... (5% 15)
.75.0 1o 139 92| 6 .10 18 11 220 12 24...23 18] 8 4+ gt
( 117+ 23.6) ( 11% 61) (- 14+ 49) ( 22+ 32)) - ( 7% 23)
150 119* 121* 117* 8 11* 11fp 18 . 9% 1zrl 19¢ 12* 19%) . 3* . 4* g
( 119 2.0) ( 10+ 1.7 ( 13+ .46) ( 17+ 40)| (4% 06)
0 127 129 125 20.12 13| 30 2 2| 37 31 33| 17 12 18
( 127+ 20) ( 15% 44) (271 23)  ( 34% 31) ( 16% 32)
9.38 NT 12 2 9 NT ' NT NT
| (4% 638) - 1.
188 - 139 138 136 15 11 9] 2 25 20| 32 38 3| 13 13 19
( 138+ 1.5) ( 12+ 31| T ( ‘22% 25y ( 35 31| ( 15 35)
375 1z w2 i2z| 12 17 13 19 3 30| 21 20 31| 18 14 16
(1224 00) ( 4% 26)] ' ('28%:.86)F . ( -27£753) (16 20)
S9rnix 750 191 137 131 7 13 107 20713 2rf 28 33 25{ 19 15 .14
) ( 130+ 8.1) ¢ 10+ 3.0) ( 218004 . . (.29% 40)]. _ (.16 26)
150 120 1327 1254 16 7 18y 27 217 16} 85 25 23| Cir Ml 16
S . (129 35) (. 14% 59) ( 21+ 55|  ( .28+ .64  ( 13x 29)
360 138 115 140 100 6*  11%| 15%  13* 11t 23* 18% .24%] 19%- & . 19
((131£139)) (9% 26) ( 13% 20) ( 22+ 32)|  ( 15% 64)
600 121* 110* 100* 6*  0*  0*f 12* .20* 18* . 26* 5* 0 O*
(10£108)] . ( 2+ 35 . ( (2% 42)) (24 29
rPosmbve‘ . Chemlcal _ _AF2 o SA AF2 = AFZ o \ 9AA
_ control Dose ng/plate) a0 1 05 001 0.1 " 80
59““"4 :549 573 569 321. 203 300 | 166 160 163 | 854 888 805 | 1711 1713 1769
J( - _ e ‘( 564:t 129)| .. ( 305+ 14.6) ( 163+ 3.0) S(849% 417) (1731+ 32.9)
.P‘ositive | Chemical . ZAA L ,- ZAA 2AA » 2AA . Z‘QA
control | Dose (ug/plate) 1 2 S, 100 ) . 05 2
S9 mix Numberof | 1211 10171138 |. 254 316 323 | 1612 1784 1893 | 531 422 444 | 279 259 233
(") | colonies/plate oo (uzren| 208+ 38.0)| (1763+141. 7) (466 57.6) {257+ 231)
The punty of the tést substince was 996% This substance contamedO 13%25dxchlorotoluene,007 %24—d1chlorotoluene,005%2,3— ’
‘dichlorotoliiene; 0.01 % 34-dichlorofoluéne and 0.01 %3,5-dichlorotoluene as impurities.
-AF2: 2-(2-Furyl); 3»(5-mtr02ﬁ1ryl)acry1am1de, SA: Sodium azide, 9AA! 9-Aminoacridine, 2AA! 2-Aminoanthracene
*: Growth mhlbmon was observed NT Not tested
28%
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In Vitro Chromosomal Aberration Test of 2,6-Dichlorotoluene

in Cultured Chinese Hamster Cells

24

2,6-7 2700 bV OEERRICEIZTHRBERS
BB OWT, Fr A 2—X - NA A5 —KERR
(CHL/IU) * AW TR B ARERBREERL .

TEBEE (48R RT) IS BV T, 50 % B ICE R
LIEEHIMIERE, T 7% b5 0.069 mg/mL Dk ¥ B
HiggL Uiz, /-, GERNE (6FEM) 0 S9 mixFEFF
ETBLUSI mxFETIBIT2EHRBAETIE, #
NENS0 % LB MICE X 5 MBEHHIEE TH 50.033
mg/mL B L 170.096 mg/mL #* BE0NEEESs L. §
RTORBRMI BN TREGLBREDL/2B LT/
THEEBIPREEL LTHRE LS. EHEABTH,
24WFf B & 4B HF LIRSS, SURFRLEE TIXS9 mixIE
FAETBIUHFET COoBMABEL, S TEIZIS
RRRRS R, BEAZERL, METAI LIZLVREHK
RESRU LB L.

TRTCOBERINICBWT, BB LAEESREIIHR
EHOLDINBBTCE R 072720, RSV ITTEE
LRBRE, 248ES & 48R E M T130.035
mg/mL, SO mixIEFELE T B & UHEE T COERRME
Ti30.017 mg/mL B £ 7F0.048 mg/mL T, Tho5DiE
ErBRENRL L C2REBYBESSE L.

CHL/TUMfa % 24 B L ESALE L /2B T, wTho
MAFICBNWTYH, FAAOBERE B L MR
DEREBIZOLN o7, ERERME T, S9
MixFETBLUFEFET T6ERMUEL-WTFROM
HECBWTYH, FEhoBERELEEEAROFER
TERIIZH o hle b o7,

DEoRL Yy, XRBEHTT26V 700V
i3, REAREEFFERLV(EN LR L.

Hik
1. AL 7-#k
J¥—F - Jy—2s32 7 (JCRB) 6 AF (198842
B, AFE g4, BERA)LEZFrA=—X - N
AR5 —HEDCHL/IUMKE %, . REZ#L 10 LA
THEBIZFH -,

2. EEROAH

I, ERRIBIMmEs (FCS, JRH BIOSCIENCES) #
10 vol% i L 72 4 — &7 v MEM (H 7k BLEEH) EERT
Huw7-,
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3. EEEMG ’

2 X 104 CHL/IUMfa %, BEWS mL% Ah7:
74 v 2 (#E6cm, Corning) X, 37°CHCO 4
FarR—%—-(5%CO,)NTEEL. EHLETIE,
MifaiETE3 H B IS o sci gk, HBRYE ML,
4B X 48B4, 7, EEELETIE, &
Fa#&H 3 H B2 S9 mix JEFFTE T B L UHAET CoREL
BL, MERTERISEZEEBRTIOICISHMABEL
7z.

4. S9

S Fyva—<wr@ik, 7= /50 EF— L E56-N
TS5 R Y %S5 LUz HeSprague-Dawley %5 v b D
FFEAOHABLZ-b0ZBA L. RmEidsEbicatL
T5vol% & L7~

5. #WEHE

26-V7unpry(oy bES50820, ¢) BEL
FTEBS(ER)) X, EWEAET, KL TIRFHE,
T brBLUDMSOICTIHET, @Ha-1.9°C, #4
75.6 °C, FERIES332 PallTOWE T, #E9.6 % (R
ML LT, 25-YVruo b r(013%), 24-Y20
O rLI Y007 %), 2,3-¥70u LT (0.05%),
34-V7uno b nxr(001%), 35-¥700 L
(001 %)E%2EL) T, FREECBVWTIEMLEDY
BT, FRTERFFELL.

6. WERMEDRE

BERYE AR L CREBRIICHAW. B DMSO
(2 v FE5APHA165, FIXMETLER, LU
+ F5 :12H0658, Sigma Chemical Co.) % fiv 7z, B
YRBICEBRLTERTRAREL, DWW TERESBEHTHE
RERUCHEDREDWERW AR ER L 7. #
BWEARNKE, TRCORBICBVLTHEERD 0.5
vol% 1272 % X S iz 7.

7. MEBETEHSIRER

Bt kRERBICHAVABEBRYWEONBERE L RET
B7:0, BERWEOMBMMECRIZTEEYRAN. #
ERWE o CHL/TUMIRIZ 3 5 3Risl v i i, BB
P TEEE (Monocellater™, Y ¥ 7% X ¥ T ¥6K)
PRVTEBOMBEL AL, HBWELEROFR
BB T 2 MBREOLE b - TIREL L7-.

FOR, BEHMBIZBTH50 %OEBEIRBEE
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26->ryAR KNI

— - - treated for 48 hr without S9 mix
—@— treated for 6 br with S9 mix -
O treated for 6 hr without S9 mix

-
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I
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Cell growth (% of control)

0 et —I —
0.00 002 004 006 0.08 0.10 0.12
Concentration (mg/mL)

Fig.1 Growth inhibition of CHL/IU cells treated with
2,6-dichlorotoluene

B 6 2B BB (R160 % DMRMAKIRE) %, 60 %
HEMFREL IS C2RELIVERLL TS, 0.069
mg/mLCH oz, T/, FREMAEDSI mixIEFET
BLUHEET TR, #1#F10.033 mg/mL B & U70.096
mg/mL T& - 72 (Fig. 1).

8. EBRFOXE

MRS AROSER LY, RHERRERRTHY
ZEBMEAORBER Y, EHKLE TI20.069 mg/mL,
ARRMEOS) mixFEETBLUTHFET T, Th

F10.033 mg/mL B X U'0.096 mg/mL & L, £hEh

HREROI20BEYTRE, 1/40BELXEREL
L7 ﬁ%ﬁiﬁ‘m%ﬁt LTHWEYA <4 CIMC,
BHBREIE®)BXUF270%5A7 7 3 F(CPA,
Sigma Chemical Co.) i1, BHFESHAK(BFERET
BPICHBBRLTANLE., ThPnefkRELSERT
AIENHONTVWAREYEAL.

9.  REFERERZE

BEEXTO2ERENIC, 20 E3I FrRRRENH
0.1 pg/mL 7% & ) ICEEBICIZ /2. REHEERD
ERBEEICH-TfTo. A5 4 FERKRIET4 Y
Al oS6HER L. ERLAZEERL 3 vol%FAY
BRCRELL.

10. REiET
iR LRI A FEED S B, 10DF4 v adb
BONEREDZATA Vi, ABOBBREFETRETRL
E%##ﬁ#%&wl7L2~Fwa&?TﬁﬁL
. REfOFHE, HEARRERRER - WARYR
ﬁﬁ%%&m@ﬁu;aﬁﬁ&mgﬁmrﬁw,%@
WD 5 VIREEFMEOX v v 7, i, XRLLO
BERE O E L MR (polyploid) DEEIZDWT
BRL I-BEREICOWTIRIE200MHE, EEHE
MBI D\ T 18008 043 B eh 1Ml % 5347 L7z,

1. REREAE
BT, WRB X Uﬁﬁﬁﬁmﬁtwﬁwgﬂﬂ#
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3) AR,

COoOWTOSEERIY, BEL-HRE BERF0"
HeB, BEBAROBICO>VTEL, EROEZR
SHMICTRA L7z, o

REAREYE T HMBEOMBBEEICOWT, B
BELEBRYWELBEBIUVEBRESRBERTT 1 v
Uy —DEEREREIICLY, AEERELERLL
(p<0.01). HBYWHORBAREFEICOWTORE
g, RELYDHEREICE Y, REARELET
BREOBEDS %Rl B, 5 %L 10 %K% 5
B, 10%BE2BMEE LA XL, BEREoRR
PELNIBEIE, REARERRS LL t;tzb&%tﬁ
kb, BE, m%ﬁﬁ&%%&ﬂbﬁﬁﬂzé B
N P DY o

ﬁ%a;v%#

ﬁﬁﬁ&ﬁk JZ 6%&%%%@%%%Table LTiEmR L.
2,65F 76T P E i IR C24E B & 48R HEax
M LUABORSEERIE, FEO0RTHARERD
oD+ BB TE 2o /2d, BETHT
HolrWThOMBEICIBWTY, REAOBERES
S UREERBROFRER IR D oo 1.

R R X 5 P SIT O R % Table 2I1TR L
F2. 26-VZ7uo bV EMZ, SO mix3EFETE-
RIFET CORMMEL - HOBERRERE, Y5560
RTHMBRBERO OIS RBRBIBETE 2do
7245, SO mixFEFET EFLRFETERENRTO.017
mg/mL 3 X 170.048 mg/mL 25 D& 2H TRV d,
RAOMERE B L URREHAROFREREIRBD S
hiedhoiz,

o, 26-Vrun bk, ERORBREHT
T, RBERNOCHL/IUMBICREadREEFRLLY
LREBmL.

XHR

1) BEABEZREZS  BAHDABRSHRE, "t
FWRICLOREERET IR, IRWE, K
=, 1988, pp.16-37.

2) HNTHW, “#fE - K7 — ¥ ORI, B
RICEBTIU—F,” ¥4 T F74 R M, EE
1987, pp.76-78.

Bﬁ’ﬁ%ﬁ %&éﬂiﬁ“"‘ﬁ.ﬁr‘—&%

IV - TA - =, BH, 1987
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Table 1 Chromosome analysis of Chinese hamster cells (CHL/1U) continuously treated with 2,6-dichlorotoluene

(DCT)** without S9 mix
T No. of cell
Concen- Timeof No.of No. of structural aberrations . o-otce i_ - Polyploid® Judgement®
Group tration exposure cells Others with aberrations %)
(mg/mi) (hr) analysed gap cth cte csb cse f mul® total TAG (%)  TA (%) SA NA
Non-treatment 200 o 0 0 0 0 0 0 O 0 0(00) 0(00) 063
Solvent! 0 24 200 0 2 0 0 0 0 0 2 0 2 (10 2(10) 075
DCT 0.017 24 200 0 0 0 0 0 0 0 0 0 0 (00 0(00) 038 - -
DCT 0.035 24 200 1 0 o0 0 0 0 0 1 1 1(0.5) 0_( 00) 063 - -
DCT 0.069 24 1 0 0 0 0 0 0 0 0 0 0 (00 0(00) 000" Tox Tox
MC 0.00005 24 200 5 4 111 2 1 6 0 169 1 103*(51.5) 101*(50.5) 0.38 + -
Solvent” 0 48 200 0o 0 0 0o 2 0 0 2 0 2(10) 2(10) 063
DCT 0.017 48 200 0 0 0 0 1 0 0 1 3 1(05) 1(05 038 - -
DCT 0.035 48 200 0 0 0 0 0 1 0 1 0 1 (0.5) 1(05) 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), 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 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) Judgement was done on the basis of the criteria of Ishidate et al. (1987). 6) One cell was analysed.

*: Significantly different from the 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 2 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with 2,6-dichlorotoluene (DCT)** with
and without S9 mix

Concen- Time of No. of . No. of cells

No. of structura} aberrations . . Polyploig® Judgement®

Group tration _ exposure cells Others” with aberrations 0 }(};; '

<mg/m1) (hr) analysed gap cth cte csb cse f muPtotal - TAG (%)  TA (%) SA NA
Non-treatment 200 0O 0 0 0 0 0 10 10 0 1( 05 1( 05 063
Solvent” 0 - 6-(18) 200 0 0 1 0 1 1 0 3 0 3( 15 3( 15 013
DCT 0.008 - 6-(18) 200 1 0 1 0 0 0 O 2 0 2 ( 1.0) 1( 05 013 - -
DCT 0.017 - 6-(18) 200 2 2 1 1 0 1 0 7 0 7( 35) 5( 25 063 - -
DCT 0.033 - 6-(18) 2 0O 0 ¢ O 0 0 O 0 0 0( 00) 0( 00) 000 Tox Tox
CPA 0005 - 6(8 20 o0 1 0 0 2 0 0 3 1 3( 15 3( 15 063 - -
Solvent” 0 +  6-(18) 200 0O 0 0 0 0 1 10 11 1 2( 10) 2( 1.0) 038 ,
DCT 0.024 +  6-(18) 200 0 1 1 2 0 0 0 4 2 4( 200 4( 20 013 - -
DCT 0.048 +  6-(18) 200 0O 0 0 1 0 1 0 2 0 2( 10) 2( 10) 038 - -
DCT 0.096 +  6-(18) 1 2 3 3 0 0 0 O 8 0 1 (100.0) 1 (100.0) 0.00 Tox Tox
CPA 0.005. + 6—(}8) 200 5 4 115 1 2 2 0 169 0 - 96%( 48.0) 94*( 47.0) 0.3 + -

Abbreviations; gap: chromatid gap and chromosome gap, ctb: chromatid break, cte: chromatid exchange, csb: chromosome break, cse:
chromosonie exchange (dicentric and ring), 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 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) 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 the 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.
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