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1,2,4-F Y X F VR €D CHLUIU MBI 250% % ik 2 5 Bl .
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Vit —F - yv—=2,3vs (JCRB) 26 AF (19884227 . AFR | #(C 4%, FfE12
) LEizFrA=—Z - NAAS—HRD CHLAU ML %, MREEEAI10LLIA BRI
w7,

O CHL/IU Hlfatkis, —#MITALZ 1) U AR OB RIE D v 729,
FTHIhTWE,

2. REIEHL P

B, ARBINTY (FCS : Biocell, T v F75 1 4001776) 2 10% ML 724 — 7
MEM ¥38 % Fl\v 72, MEM B350, 41 — 7V MEMB e [=v 241 QK (BKE
FEWR) 94g % 1 ¢ OFRFEARCEML, 121CTISHN, BERIBE L -DL, L-7 )V

Y (BEHE A, BAKEIE #R)) 300mg & 10% NaHCO, g, #12.5 nt 0% TR
L7zo 2MEIREED MEM HifEWiid, L7COHh 94g % 500 me DFEEAKITEMRL. LT
MEM 35389 & AR TS L 720

3. HEEESM
2X10* 18 CHL/IU flja %, 58 s nd 2 AN 74 v ¥ 2 (3 6cm, Corning) ICH & |
31T DO, M4 v Far—5— (5% CO,) HTHIEL 72,

4. BBWE B & OB Y G
(#E B E ]
1,2,4-F YA F VR EY (LT TMB L9, CAS No. 95-63-6) 13, 7 F1E120.200 1k
BEFRAOWE Th L, WHYLHHARE X Appendix 1 WKRL 720 AW 72#WE L,

oy &S #1E98.75% (A#tH 1 A1) TH Y,
oG SNtz BRPE I, WU £ TERELT TRE L 7.

TMB DYV A FNVANVEFY F (DMSO) P TOLREMRIRE RIFVETTICB W TEMEL
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5. BRI O

WIERYE DOFRBLUE, LW DD E9T o 720 #ELIE DMSO(HLDEHIZE T (BK). v v FE5 !
APH41653 &£ 'KCN1642) #H W7o BARZHEHICHEML CA R T v Fic & R (3
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MHTALIECid, Mgt SHMEEEL 20 EIR T, T4 v V2 ITHEEHE Sl &K
IRAE DBLERY B 0.025 me M A 24051 38 & UN48IRE IALIYE L 72,

R C, Miezr 3BMBEL - 0bR R AT, MEM  §HEIR. 25iREO
MEM BB LU S9mix # 2NN 411 OHATRAELALBEIEFT1 vV
MR 720 F72, SOmix FEAFFE T OMEMICBVTIE, MEMBEERI 274 v ¥ 212
MR & 5120.015 mé OB FMEGE L INA T R IMAHL U 72, LB T T, Wik 3%
IR HL . S HICI8HTIEEAE L 720 S9 mix DL T2 DMK TIT - 726

S9*

20mM HEPES (pH 7.2)
50 mM MgCl,
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50 mM G-6-P

40 mM NADP

R K

— ke e N D

EFF 10 we
*89 . Sprague-Dawley 27 v M7/ NNV ES—-NVES56-XYVTITRyVEHEL
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ABF ¥ T —80°C DB IRAY LIS ORAT L 726

7. MR Al i B
Gt AR R BB HI Vv B SR O BIRIT & E T B 72 BRI R o AIRaHE S K

ZTRE RN,

7.1 ALERZEA

FTALER TIIARIE AL I DTy F 7z, FHEINAAHL T SOmix AR T B & UFESF
£ T OAERRE D v THISB BN EUER % JEME U 7z o AL RE IR, GHHEALER 1 & B T4k
ERIZ BT 0.075~1.2mg/ ¢ (10 mM) DL TH] & H 2 il h 8w s hrz Z &
5. 0.04~0.10 mg/m¢ DFEIHDGRLE % H 72 FREIALEE T 0.04~1.2 mg/né (10mM) D
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TPHDEE LAWY F4 v Y aid 1 IMEICOWT 28V,

7.2 EEARVERE
REFFERTH, BEEEPIE OB, 10% &IV~ YEHEMA. MR FT14 v 24y
HLERECEE L. MER. 0.1% 2 VA UNAL Ly PETEEL T,

7.3 EFHENE DIRKL & F DFE R
WEME O CHL/IU M 3 2 35 Mii/ER &, LRE RSB LR (Monocellater™,
AV YRAKFELE ) A TEINORINE LR L. #ERY LI O it FEE
IS Ao E b o THEE L7,

FORER, FHUILC BI1F 250% % W & 2 1R X B BN GIREE (60% o B4 AN ik )
. 60% DGR L 12 24 2BENM L VAL Lz A, £ 0.080mg/nl TH -
720 BRFMIMILD SImix FFAET B L UIHEFILETIZBIT 550% % B O 0 I 2 B HEFTEH
BEZ, ThEh, $H010mgy né BEOE 030mg/ nl ThHotz (Tablel, 2, 3 BLU

Fig.1) .

8. AAERDIEARAL

M AR OME R & 0. BeBRRFE R CH Y 2 3B E OBIBERN © | Wi
FETi2 0.080 mg/ mé JEMFMIAMLILD SO mix FIET Tit 0.10mg/mé & L, EREFD 12 0
IRBEZ IREE, 1/4 DREELANBIE & U7z FIFEMAID S9 mix FFLET CTE7F— 5 D8
TYEHNKEVT LD DS 030 mg/nt DILIEE HEIMEHEEE L L, 2012, 148 L U180
AR LT L BB H 2o TR FWHDIRED S ISR L 3IRER
EOWTOMRE Lz (RHEMBITIE 0.15mg/ nd & EHRENEE L, BIREND1201%1% %t
REE. 1ADREERARIREE & L7z) o MMM & L TH /2 MC 8 £ U CPA 1k, 5
7K (k) KEBETY, oy FKF  KaD76) WML TR L2, FhFRY AR
BEFBTAHILEFMONTVEREFMAL 72,



8.1 LHEALEL (S9 mix JEFFIET)
MAFALED Tk, 2410 & 481K5 [ALEL 0> 3B DBk ERY HALELRIERE IS, MRBEZ S DT

DN &R 720 BT 2D F 4 v ¥ a v,
1 IETE (mg/ne) RUBLIERT (h)
1) LB R — -
2) BHEIR 0 24
3) TMB 0.020 24
4) TMB 0.040 24
5) TMB 0.080 24
6) REMEx IR (MC) 0.00005 24
7) VAR 0 48
g8) TMB 0.020 48
9) TMB 0.040 48
10) TMB 0.080 48
11) B i| oMo 0.00005 48

8.2 SOMRIAMLEL (SO mix FIET B L UIFALT)
STRERJALEE it S9 mix TEAET B L UIEFAET 0 38

AL IE O W BR Y AL ER i BETE 42

ol

TErEY, TaLoR2teikitr. S 2071 v axHvniz,
i IIE (mg/ml) S9 mix DA ALBLIEE [ (h)

1) fEALEE B — — —
2) xR 0 — 6-(18)
3) TMB 0.036 ~ 6-(18)
4) TMB 0.075 ~ 6-(18)
5) TMB 0.15 — 6-(18)
6) TMB 0.30 ~ 6-(18)
7)) BEMEXTE (CPA) 0.005 — 6-(18)
8) LTI 0 + 6-(18)
9) TMB 0.025 + 6-(18)

10) TMB 0.050 + 6-(18)

11) TMB 0.10 + 6-(18)

12) Bt IR (CPA) 0.005 + 6-(18)




9. BefiEARVERE

1) BEAEET o 2BMNTIC. IV 3 FEERIEEEAH 0.1 pg/ne 7% 5 & 9 ITHRR
WChnA ., EBER TR, KoM %) YRR AR AER (Catr, MgHte &t %
V) TEEV, ERy T4 I EDMINEE AL, 10 me DELEICHED L2,

2)  1000~1200rpm T 54MEL L. LW 2$ET0b, L 72 3 ne @ 0.075
MKCI KB EZ A D C LI & ) #3050 MHRIRALIE 2 4T - 720

3)  RIRAEE. KRW O ERGICEER OKMEER: A5/ —v=1:3vN) #6nl 210
A, FHPLEPICERY T4 Y7L EVORMLTEEL. £ D%1000~1200
pm T 55 [&E L 72,

4) FEEBEFELRE, BUOMMCEASHEMATHREER Yy 714 ¥ 72 & h BiF
HE X, 1000~1200 rpm T S5 MEEIL L 720 & DFAEEHIEIR D EL 72,

5) EibLTHE-AROMEIIE, 0.2~0.5n DMER LML, +5ICHE S &7z,

6) ffgREROLELY, L2 LOEHLTBVAXIAFIFIALITHET L, £
DEETRILL 72,

) AT FERREF 4 v a0k GHAEM L 7

8) ATAFSIADT7URFHSIEMET, RRHBINEFS, 2 - FFEFBLUR
G4 FFTERAL

9) BMELIATA Fix, FAFFEE (Merck) 4.5 nt 2 M/15 ) ¥ BRIEEM# (pH 6.8)
150 m¢ AU 2z GBI TK 8o MRk, KEARTRITTVWTRIZL 72,

10) BB LAAT A FERE, - FHFFIHICZASS4 Fr—R AR, 7= IiCiRk
ERREIIT S, AL AR L TRIEL 720

10. et ko

RBLL 72254 FEEADI L, 12DF 4 v vahbfEonzREe2254 Fe,
DIRBEH D Z N EFRMHGEM DGO nE I T — FIELZZRETH L 720 & I
O\ﬂo%@%ﬁﬂmtfw&wﬁﬁmM%%ﬁL\ﬂﬁ%ﬁ?éﬂ@uéwfu\xa
A FEOZOME X EMBIOA T — ¥V Ol TRosF AU L 726

Yetofk O IL, AARBEIERERE, AW TR (MMS) SB&D 12X 2 458k
RETWTTW, BeffkBlH 5 Wd RSB0 ¥ v v 7 LM, Kk & OfERE &
TEREMIE (polyploid) DAMIZOWTHLEL 720 F 7B & L THEER® ICOW TR 1



20018, RSB IS 2 v Tk ER00 o B IE = 54T A Z & & LTz,

11. & eHE

MEALELE IR, VEIE S & ONRGMERT IRINE & R LB D £ nE NI DO W T, AR EL
SR MM & . BEMAROEK S E ool E4EsT L, SR OME REMKICE
AL 7,

Yl R RE 2 H oMM BHIE I oW T ik, Y OFEXBZ LT, BROYER
F—5 LHBRWERERNTT 4 vy Uy — OB EMEREY L), SEEEEEL,
familywise DHEAKUEL 5% & LTHREEEM L 720 74 v ¥ ¥ -~ DEBHERETHEE
RO OLNEAICR, ASKENKBELTas sy - 77— 3 7y Y@EMMEREY
(p<0.05) #4To720 U b 20IOMETE L WHAELENROONLIGEERTE L. @
[MEARE CHBEEIRD S Nl WA IS REERT & U MEARK, MERTEICOw
T 1008 KT, REEAAE I 2 TRA00MAK 5 DI & T B HE D 2 0oERTR & Lz,
B, DMSO %205 % (vv) IRIML7=EE& D, gapt S U HERE (TAG) L #HRE
RS ARWUIEATICBIT AERT ~ 4% (1989~19944F) 2, LT D) TH 5,

e

i3 R & S ¥ v £ K

SEREC WIS R T SRR BIEM BN Fme

lef R +SD B AE#E%  £SD

(GEARALER)
241 [ 30 6000 36 1.2+1.1 30 24000 83 2.8+2.2
43HF 29 5800 52 1.8+1.5 29 23200 70 2.4%1.38
(45 1% R4 )
S9 mix IEFET 19 3800 26 1.4+1.1 19 15200 31 1.6%1.2
SO mix fFEET 20 4000 42 2.1%2.0 20 16000 38 1.9t1.4

* 5 200413 72 b I ST H IR E
w4 5 SO0MNE D 7= b X4 Fer:A a4
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AT & B Bt R DAT DR % Table 4 B & U Fig. 2 \iR L 72,

24BFF 8 & UT4SBFMILIR L 72 BE T, MR 720+ ilaB ez i TE adh o 1
ABHFRYMLER D BB BERE (0.080 mg/ ml) IR TNTHOMERET, RAFKOIERTEEAT
BB & UREBEMEOEE2MINEFRD SR b o 72,

FIHFALEEC & 2 PR T OFE R % Table 5 8 & U Fig. 3 127k L 726

SO mix FFET B L UIEFAET T 6MFRILM L 78Tk, Madttozo+5 sz
ST E D o7 S9Omix FEFEET OEIRER (0.15mg/nt) #EE TTOMBE T, Y
BHROBERE LA T LIS & OBEEMBEOEELHBINERD bk h ol
Pt R & L TRV 7@ ge Ll © o MC B & UF SO mix F7E F T D CPA ERRET
X, Buta AR B (cte) G ERIINT (ctb) % £ OREERE & b OMlRSFHELE S iz,

2

[ ]

=

1,2,4- b Y X F VRV E VI, 2408 & 48R BLER AR L 723546, 24FRFRIE 0T
T OF (0.020~0.080 mg/mé) & MIEFFHED 72 G T E L2 h o 72 EIRERE (0.080 mg/
ml) % B < ASHERTALELEE (0.020 mg/ ml B L U 0.040 mg/ me) DVTHROMIPEITBWTH,
Beta (R DREERE CEEEMIR 2 FR L 22 o 72

F /2, GBERIALERL 72354, MRFUD OO TE 2 d o 2 HRER (0.15mynl) %
< S9mix JEFET (0.038mg/mé B LUV 0.075mg/nt) DEFEL, SOmix FAT (0.025
~0.10mg/ mf) DWVTFIOMILEEIT BT b FEAROMERE LEREMREFR L 2
276

WoT, 124-F Y AFARYE G, LROKBREHT . JBRENO CHLIU Ml
WCHREARELFH L2V EERL
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Table 1 Growth inhibition of CHL/IU cells continuously treated with
1,2,4-trimethylbenzene (TMB) for 48 hr without S9 mix

Concentration Cell growth (% of control)
of TMB
(mg/ml) Average
0 100, 100 100.0
0.040 107, 96 101.5
0.048 109, 92 100.5
0.058 116, 107 111.5
- 0.069 87, 73 80.0
0.083 6, 0 3.0
0.10 0, 0 0.0

Cell growth was measured by Monocellater ™ (OLYMPUS)

Table 2 Growth inhibition of CHL/IU cells treated with 1,2,4-
trimethylbenzene (TMB) for 6 hr with S9 mix

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

0 100, 100 100.0
0.038 100, 107 103.5
0.075 93, 92 92.5
0.15 21, 23 22.0
0.30 18, 13 15.5
0.60 10, 8 9.0
1.2 2, 3 2.5

Cell growth was measured by Monocellater '™ (OLYMPUS)

I s SR S



Table 3 Growth inhibition of CHL/IU cells treated with 1,2,4-
trimethylbenzene (TMB) for 6 hr without S9 mix

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

0 100, 100 100.0
0.038 102, 100 101.0
0.075 79, 99 89.0
0.15 69 , 95 82.0
0.30 25, 10 17.5
0.60 3, 0 1.5
1.2 1, 0 0.5

Cell growth was measured by Monocellater ™ (OLYMPUS)
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Table 4 Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with 1,2,4-trimethylbenzene (TMB)* without S9 mix

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

Group ration  exposure cells 2 Others3 with aberrations Polyploid4) Trend test ?
(mg/ml) (h) analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) SA NA
Control | 200 1 0 0 0 0 O 1 0 1 (05) O0(C 00) 025
Solvent " 0 24 200 1 6 0 0 0 O 1 0 1 ( 05) 0 (C 00) 050
TMB 0.020 24 200 0 6 0 0 0 0 0 0 0 060) O0(C 00) 013
TMB 0.040 24 200 0 1 0 0 0 0O 1 0 1 (05) 1 (C 05) 000 NT NT
TMB  0.080 24 187 0 1 1 0 0 0 2 0 2 ( 1.1) 2 ( 11) 000°
MC 0.00005 24 200 6 34 76 6 1 0 123 1 74 (370) 71 (355) 0.00
Solventl) 0 48 200 0 0 0 0 0 0 0 0 0 (C060) 0 ( 00) 000
TMB 0.020 48 200 5 1.0 0 0 0 6 0 6 ( 30) 1 (C 05) 013
TMB 0.040 48 200 2 1 0 0 0 0 3 0 2 (10) 1 (¢ 05) 013 NT NT
TMB  0.080 48 68T 0 0 0 0 0 0 0 0 0 (00) 0¢( 00) 00077
MC 0.00005 48 200 7 25 76 1 8 0 117 4 76 (38.0) 72 (360) 0.00

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

NT: not tested, T: Toxic; this group was excluded from judgement in case of less than one hundred cells for structural aberration analysed or
less than four hundred cells for polyploid cells analysed. 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) Cochran - Armitage's trend test was done at p<(0.05 when the
incidence of TAG or polyploid in the treatment groups was significantly different from historical solvent control at p<0.05 by Fisher's exact
test. 6) Seven hundred and eleven cells were analysed. 7) One hundred and twelve cells were analysed.

* : Purity was 98.75 %.



Table 5 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with 1,2,4-trimethylbenzene (TMB)* with and without S9 mix

Concent- S9 Time of No. of No. of structural aberrations No. of cells

Group ration mix exposure cells 2 Others3 with aberrations Polyploid4) Trend test 3
(mg/ml) (h)  analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) SA NA

Controll) 200 0 1 0 0 ©0 0 1 0 1 (05) 1 (C 05) 0.00

Solvent " 0 - 6-(18) 200 0 1 0 ©0 2 0 3 0 3 C15) 3 (C15) 0.13

TMB 0.038 - 6-(18) 200 1 1 0 0 0 0 2 0 2 (10) 1 ( 05) 0.38

TMB 0.075 - 6-(18) 200 O O © O 1 O 1 0 1 (05) 1 ( 05) 0.13 NT NT

TMB  0.15 - 6-(18) 58T 0 0 0 0 O 0 O 0 0 (00) 0( 00) 00097

CPA 0.005 — 6-(18) 200 1 1 0 0 1 0 3 0 3 (15) 2 ( 1.0) 0.13

Solvcntl) 0 + 6-(18) 200 3 2 0 O 1 0O 6 0 6 ( 30) 3 ( 15) 0.00

TMB 0.025 + 6-(18) 200 3 0 0 O 0 O 3 0 3¢ 15) 0( 00) 0.50

TMB 0.050 + 6-(18 200 5 1 1 0 0 O 7 0 6 ( 30) 2 ( 10) 0.13 NT NT

TMB 0.10 + 6-(18) 9% 2 3 0 0 0 O 5 2 4 ( 20) 2 ( 1.0) 0.387

CPA 0.005 + 6-(18) 200 9 40 127 7 4 10 197 1 96 (480 ) 91 (455) 0.25

Abbreviations : gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, csb : chromosome break, cse :
chromosome exchange (dicentric and ring etc.), 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, NT: not tested,

T: Toxic; this group was excluded from judgement in case of less than one hundred cells for structural aberration analysed or less than four
hundred cells for polyploid cells analysed. 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) Cochran + Amitage's trend test was done at p<0.05 when the incidence of TAG or
polyploid in the treatment groups was significantly different from historical solvent control at p<0.05 by Fisher's exact test.  7) Seven hundred
and eighty eight cells were analysed. * : Purity was 98.75 %.
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Fig.1 Growth inhibition of CHL/IU cells treated with 1,2,4-trimethylbenzene
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Fig. 2 Induction of chromosome aberrations in CHL/IU cells continuously

treated with 1,2,4-trimethylbenzene without S9 mix
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Fig. 3  Induction of chromosome aberrations in CHL/IU cells treated with
1,2,4-trimethylbenzene for 6 h with and without S9 mix
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