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Reverse Mutation Test of 1,2,4-Trimethylbenzene on Bacteria
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BT tEWELZEMRAEERO-RLLC, 1,24- +
PAFRARZEIOWT, METAVLERRALEER
KRBT L FEICLDERL, BUHEOERTEL.

REW L LT, Salmonella typhimurium TA100,
TA1535, TA98, TA1537 8 X UF Escherichia coli WP2
uvrADSEHRE Hv, SO mix BRINB & ORI &4
’67’1/— MEIZX YD, AERERBR%E 50~ 5000 pg/ 7

— FORETIT-o2ET A5, S9 mixERMALESE X
059 mixifTMAEBRII BT, TRTOKREFTHVIL
WD Sz, F72, TAI535M S9 mix BRI ER
& TA1537 D S9 mixdshniEg<id, RRBR [ THEKD
TVHEN F4BECEL Moz, KRBOHEY
Tz, L7odso €, KRB TIE SO mix ERINHER %
TA100, TA1535, TA98 3 & TS TA1537137.81 ~250 ug/ 7
L—F, WP2 uvrAi315.6~500 ug/ 7L — b OFBHT,
S9 mix KN EE % TA1537127.81 ~ 250 ug/ 7L — b,
TA100, TA15353 L UFWP2 uvrAid15.6 ~500 ug/ 7 L
— b, TA981331.3~1000 ug/ 7L — b OEHATCHE®
BRELTERLL.

DR, S9 mix BN TIE, TAL00, TA1535,
TA98 % & "TAI537 Tid 125 pg/ 7L — MLk, WP2
uvrATiE, 250 ug/ 7L — ML E, SO mixi®INEER T,
TA1537 T3 125 ug/ 7V — b UL E, TA100B & Of
TA1535Ti2250 pg/ 7L — FELE, TA9SE X U'WP2
uvrATIZ, 500 g/ 7'V — FRALOHB CTHREMEIED
b/, FEREEao =L, 2EOXFARKEL, A
WRREEIKO2WT, WThOASEIIBW TR
BNz 06, 1,24- 1) AF LRI E I,
AVIHABRRIIBWTEREREE L2 () &
EFEEN.

Hik

(& & &)

Salmonella typhimurium TA100

Salmonella typhimurium TA1535

Escherichia coli WP2 uvrA

Salmonella typhimurium TA98

Salmonella typhimurium TA1537

S. typhimurium D 4R I3 1975F 1031 B 7 A V)

HERE, AT A NVZTRKEOB. N. AmestELH 5
DEERIT.

E. coli WP2 uvrA ¥ 13 197945 A 9 B2 E L B IR FHF
FHOBEREREL» L5552 F1T 7.

HMEFIL-80CUTTHEERFL b DE A, HE
BELT, =a— hY ¥ b7 IR No. 2(0xoid) & A
N LFRIRBE AL -ERYy —E8EEL, 37C
TIOBREAEEREE YEE L VO REEEEL L.

(#58mE) }
1,24- 1) AF NN ¥ 2 (CAS No. 95-63-6) i, 5T
B120200EEZEHEATH L. KRBT, EEASKT

#£MEL (v FES H5-CH-11, #ME98.75% (I #i¥
TH)) %, WAFCFETEREr LS S, FEHE
FCEREFRRELT, FHLLZ.

1,24- b AFNRIEUE, VAFNVANVFF VR
(DMSO) iZ BB L v &6, DMSOIZ50, 10%
724325 mg/miiz e B & VB Lotk FIBHETAL
3w L2THIRL, EXLIZRERICHV .

KREOBIBIZET->T, 1,24- M) AFAXRVELD
DMSOBBEP COLERRBRB L UVEENERBE T E
L7, ZEHREBICBO TR, KiEE(78.1 pg/ml) &
Wi, ARBRICHELALDLDIZ2WT, EiRE(60.0
mg/mi) BFid, REFRERBTHELZLDIZDOW
T, BRENXFHTT, EeEz@flL. TOER, #A
BUBEZ BT REBEEOFHEEIL, ThThoi
fE(ORSR) DFHEICH LT, 104B X U599.2%TH -
o, 7o, SEBHERBREITo-EE, ARMBEOBRER,
iR (78.1 ug/mi) BHIL91.6%, 2R (10.0 mg/mi-
B 13998% TH o 1.

(BBt BRI E)
Hoel-lBHdBYES & U%(Dmﬁ%tiuT@ LBhT
»H5.
AFZ [ 2-(2-79W)-3-(b-= }bm-2-7YN)T
JN7IF (LEFHLEER)
SA I TS MY A (FOEAE T E6)

9AA : 9-7 3. 7#9Y Y  (SigmaChem. Co.)
20A 1 2-T 3T My (FIYCHEETTER)
AF2, ZAAtiDMSO(fﬂjtifEEI%FF)H BELIZLD
20 CCHEBERT L, ARMELZ. 9AAIZDMSO
2, SAEHKICERL, ERPIZHRERIZE V.

(3B B £ VSO mix DR
1) by ITTH- -
TRokBEHRA)BLOB) 2 BFELI0:10E4 TR
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&L
(A) /x27 7 H— (Difco) 0.6 %
ik by 0.5%
(B)*L- L AF T 0.5 mM
D-¥ 45> 0.5 mM

*WP2 uvrA Bicid, 05 mM L-F) 7 F 7 7 VKB
ik AAVAS

2) SR
Keiid, HERBORHEORLERSBY AW, &b,
Bilid- )W ORI THLOEBYTH D,

BB~ 7 4 o L - TKEY 0.2¢g
7 I 8- LKA 2g
) UEEKREZA ) T L 10g
DIVE Sl GV ey JVN 192 ¢
KEEILTF R U Y4 066 g
T a— R 20g
N7 b7 77— (Difco) 15g

FOmMmD vy —L1IH-D30mizol TEDT
H5h.

3)  S9mix
I ml RO G % &
So+* 0.1 ml
11 A g/ S 8 umol
- RN 33 umol
TN a—X-6-1) g 5 umol
NADH 4 yumol
NADPH 4 pmol
FrUTL-) VBRI (pH 74) 100 pmol

** 7EWED Sprague-Dawley /S v b & 7 x /501
¥y —n(PB)BLUSB 6~ 75K (BF)®
BRI S TEHZSHEL THEBELZSOT AV,

(FRE&HE)

FL—FEIZED, SO mix BEMRKEKRE £ U7 59 mix
BT 1T 72,

AHEBESIZ Ly 7T A -2 mi, HEYERE0
mi, V) rEERETRO.5 mi(S9 mix RIIRERIZ BV TIES9
mix 0.5 ml), WEREO] m % RE L-OLFRIEHTF
WL CR® . $/-, oREL L THEBRDERE
Wb B IZDMSO, FEBEOREREYEER
TRV SREEITLORMNBYWEOEHE L UH
B3 & Tableh iR L7, BEII37CTI8ERITV,
ELCERan=—¥HEEEL.. HEROFEIIOV
Tid, WERBYH 5V ITERKBEMEET ©, BRKEOERE
DIRFED HHIBT L 72,

AW PRI HERERBI B TIE, BEBIUR
BB TIEIRT D, EHEIIOVWTEIRT 2 L
2. F, ARBIIBWTHASBEREBLIUCEHEICD
&, 3T o HY, FhFhOFHELIZEREL K
7o, AEFERERGLIE, £ARBIEIFA-H=ICoWT
2BEmL, BEOBREOHKRE 21T 7.
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(HERE)

Ho-5HOBREREO )L, 1D EOKRERDSY
mix EHEMD 5V IE 89 mixifMEFICBWT, HEBYE
¥EET AR LB AEE DO - HOFELED,
BN BOFZI T2 EZEmL, 2, 20
I EREED L WITHEERTEEI RO O NIFE,
VBB EIARBRII B TERESRLYE TS (B
HW)yEHET LI EE LI

BRSLUEE

(AEFEERR]

50~5000 ug/ 7'V — FOEETREEHIE LT, &
B ERLAET S, SO mixBERMNAEETIX, TAL00,
TA98 B L FTA1537i3150 ug/ 7L — ML E, TA1535
BIXUFWP2 uvrAid3500 ug/ 7V — FULEOBE CIRE
PR LN, F72, S mix R®RIMEAER T TAL00,
TA1535, WP2 uvrA B L UFTA15374X500 ug/ 7L — P LA
£, TA98i31500 ug/ 7V — ML EDORE CHE MR
oM.

(KA ER)
HREFnFNhTable 1, 212/ L. 1,24- P Y A F
V¥ O BBE, TALS350 SO mix ERINEE &
TA1537 D S9 mix EIRE Tid, KRBT IZBVTIRE
HOLWHEENFAREBILEL ko270, ARERICE
TARBHET E L1290 ug/ TL— MICTFWWAR I L E
L7z, L7 -T, RRBTOREIE, SO mix RN
B TIETAL00, TA1535, TA98 B & ' TAL537137.81 ~
250 ug/ 7L — b, WP2 uvrAi$15.6 ~500 ug/ 7L —
DEHE T, S9 mix#MAE TIETAL537137.81~250
ug/ 7L — b, TAL00, TA1535% &£ O"WP2 uvrA i3 15.6
~500 ug/ 7L —F, TA981331.3~1000 ug/ 7L — bk
DEBETALE2LE L THABREERL-. TOHR, 2
EoFHEBOVTRG, He/i5BEORERD S mix &
IR R L RIS BT, B REEO 250
beBAEREI—HOEMIED LRk do T,
BEORERIZETE, 1,24- Y AFARIE VT,
HuRBRACBWTEREERHTF L2V O (BHE)
EHEL.
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Table 1. Mutagenicity of 1,2,4-trimethylbenzene** in reverse mutation test (I) on bacteria
With (+)or | Test substance Number of revertants (number of colontes/plate, Mean + S.D.)
without (-) dose Base—pair substitution type Frameshift type
S9 mix (ug/plate) TA100 TA1535 WP2 uvrA TA98 TA1537
0 136 138 152 5 14 14 19 32 26 18 34 24 5 5 9
(142 87)} ( 11% 5.2) ( 26+ 6.5) ( 25+ 8.1) ( 6% 23)
7.81 133 121 127 6 12 12 ND 15 26 29 7 11 4
127+ 6.0) ( 10+ 3.5) (23 74). ( 7+ 3.5)
15.6 132 126 123 12 7 8 12 30 15 23 27 19 13 6 3
(127t 4.6) ( 9t 2.6) ( 19+ 96) ( 231 4.0) ( 7+ 5.1)
31.3 131 142 134 20 15 9 21 16 16 25 25 31 6 3 6
(136+ 5.7) ( 15+ 5.5) ( 18+ 2.9) ( 27+ 3.5) ( 5+ 1.7)
S9mix 62.5 121 97 115 9 4 8 19 18 22 25 23 24 16 5 9
(111+12.5) ( 10+ 3.2) (20 2.1) ( 24+ 1.0) ( 10+ 5.6)
=) 125 102*  91* 106* 7 9% 18*] 23 17 24 22 200 1™ 5% 6% 12*
(100+ 7.8) ( 11+ 5.9) ( 21+ 3.8) ( 20+ 2.5) ( 8+ 3.8)
250 86* 86* 79+l 12*  6* 14% 14* 20* 24*| 30* 20* 11* 6* 6* 5*
( 84% 4.0) ( 11+ 4.2) ( 19+ 5.0) ( 20 9.5) ( 6+ 06)
500 24 20 15*
( 20+ 4.5)
0 117 130 139 14 14 16 25 21 26 36 29 41 19 18 32
(129+11.1) ( 15+ 1.2) ( 24% 2.6) ( 35+ 6.0) ( 23+ 7.8)
7.81 ND ND ND ND 14 21 17
( 17+ 3.5)
156 136 155 147 { 19 23 22] 15 26 33 ND 2 18 14
(146+ 9.5) ( 21+ 2.1) ( 25+ 9.1) ( 18+ 4.0)
313 136 154 1451 15 12 9} 25 23 26| 45 43 40| 17 15 13
(145 9.0 ( 12+ 30) ( 25+ 15) ( 43+ 2.5) ( 15+ 2.0)
S9mix 62.5 130 146 168 12 18 20 23 24 23 39 23 43 15 20 18
(148+19.1) ( 17+ 4.2) ( 23+ 06) ( 35+10.6) ( 18+ 25)
(+) 125 141 112 109) 10 13 9| 25 29 25| 33 26 37| 14* 10* 17*
(121:£17.7) ( 11+ 2.1 ( 26+ 2.3) ( 32+ 56) ( 14+ 3.5)
250 91* 116* 121*| 13* 11* 11*| 24 26 19| 42 24 31| 12 11* 9*
(109+16.1) ( 12+ 1.2) ( 23 3.6) ( 32+ 9.1) (11 15)
X 500 105*  91* 104*( 9* 7 9% 25* 15% 12*| 25% 33* 20*
(100 7.8) ( 8+ 1.2) (17t 6.8) { 26% 6.6)
1000 20 19 15*
( 18+ 26)
Positive Chemical AF2 SA AF2 AF2 9AA
control  [Dose (ug/plate) 0.01 0.5 0.01 0.1 80
S9 mix(-) Number of 770 678 696 { 142 171 162 | 135 112 123 | 756 803 831 | 742 764 624
colonies/plate (715%48.8) (158+14.8) (123+115) (797+37.9) (710+75.3)
Positive | Chemical 2AA | 28A 2AA 2AA 2AA
control  [Dose(ug/plate) 1 2 10 0.5 2
S9mix(+) | Numberof [1417 1332 1306 | 333 332 325 |1435 1465 1409 | 389 369 355 | 222 198 195
colonies/plate (1352+58.1) (330t 4.4) (1436+28.0) (371+17.1) (205+£14.8)

AF2:2-(2-Furyl) -3- (5-nitro-2-furyl) acrylamide, SA: Sodium azide, 9AA :9-Aminoacridine, 2AA :2-Aminoanthracene
*:Inhibition was observed against growth of the bacteria.

**: Purity was 98.75% and impurity was unknown.

ND: Not done
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Table 2. Mutagenicity of 1,2,4-trimethylbenzene** in reverse mutation test (II) on bacteria
With (+)or | Test substance Number of revertants (number of colonies plate, Mean + S.D.)
without (~) dose Base-pair substitution type Frameshift type
S9 mix (ug/plate) TA100 TA1535 WP2 uvrA TA98 TA1537
0 115 106 120} 16 15 12| 25 26 36| 32 23 21 7 8 6
(114x 7.1) ( 14+ 2.1) ( 29+ 6.1) ( 25+ 59) ( 7+ 1.0)
7.81 105 128 105| 13 8 11 ND 22 25 21 5 6 7
(113+13.3) ( 11£ 25) ( 23+ 2.1) ( 6+ 1.0)
156 93 113 117 13 14 1| 25 17 17| 19 23 29 9 3 13
(108+12.9) ( 13+ 1.5) ( 20+ 4.6) ( 24+ 5.0) ( 8+ 50)
313 101 107 97| 16 22 15| 2 27 27| 22 23 26 3 9 7
(102+ 5.0) ( 18+ 3.8) ( 27+ 0.6) ( 24x 2.1) ( 6% 3.1)
S9mix 62.5 125 106 109 12 10 12| 20 14 20| 26 26 22 7 7 6
(113+10.2) (11 1.2) ( 18+ 35) ( 25+ 23) ( 7+ 06)
(-) 125 95*% 108* 84*| 5% 13* 12*| 17 22 251 16* 16% 16%| 5 4* p*
( 96+12.0) ( 10£ 4.4) ( 21+ 4.0) ( 16+ 0.0) ( 5 10)
250 55% 82* 62*] 6% 6% & 17* 16 19| 17 7 1M4* o+ 6+ 3*
( 66+14.0) ( 7+ 12) ( 17+ 1.5) ( 13+ 5.1) ( 3+ 30)
500 13*  14% 14*
( 14+ 06)
0 129 117 11954 16 11 10| 39 26 27| 37 31 35| 15 7 15
(1224 6.4) {12+ 32) (31t 7.2) { 34% 3.1) ( 12+ 46)
7.81 ND ND ND ND 18 20 18
( 19+ 12)
15.6 111 8 11} 10 7 11| 31 30 29 ND 18 19 19
(104+12.7) (9t 21) ( 30+ 1.0) ( 19t 06)
313 109 118 105 6 9 11| 32 25 54 23 34 231 6 15 18
(111+ 6.7) ( 9+ 25) ( 37+15.1) ( 29+ 5.7) ( 16% 1.5)
S9mix 62.5 102 106 120 | 13 10 16| 23 30 30| 27 25 29| 21 14 18
(109 9.5) ( 13% 3.0) ( 28+ 4.0) ( 27+ 2.0) ( 18+ 35)
(+) 125 117 96 107 8 14 10| 22 30 21} 35 31 25 9 20 24
(107 10.5) ( 11+ 3.1) (24t 4.9) ( 30+ 5.0) ( 18+ 7.8)
250 88* 103* 81*{ 10 10 16| 23 26 18| 32 33 25| 13* 21* 21*
( 91+11.2) ( 12+ 35) ( 22+ 4.0) ( 30+ 4.4) ( 18+ 4.6)
500 95* 108* 89*| 12* 15* 16*| 22* 19 22*| 21* 18* 32*
( 97+ 9.7) ( 14+ 2. ( 21+ LD ( 24+ 74)
1000 20% 20 14*
( 18+ 3.5)
Positive Chemical AF2 SA AF2 AF2 9AA
control  |Dose(ug/plate) 0.01 0.5 0.01 0.1 80
S9mix(-) | Number of 754 769 582 | 158 173 156 | 188 185 105 | 825 866 908 |1052 1228 1133
colonies/plate (702+103.9) (162+ 9.3) (159+47.1) (866+41.5) (1138+88.1)
Positive Chemical 2AA 2AA 2AA 2AA 2AA
control |Dose(ug/plate) 1 2 10 0.5 2
S9mix(+) | Numberof {1100 1146 1128 | 315 292 311 [1364 1438 1356 | 298 300 295 | 299 266 221
colonies/plate (1125+23.2) (306+12.3) (1386+45.2) (298+ 2.5) (262+39.2)

AF2:2-(2-Furyl)-3- (5-nitro-2-furyl) acrylamide, SA:Sodium azide, 9AA :9-Aminoacridine, 2AA : 2-Aminoanthracene
*:Inhibition was observed against growth of the bacteria.
** Purity was 98.75% and impurity was unknown.

ND:Not done
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In Vitro Chromosomal Aberration Test of |

1,2,4-Trimethylbenzene on Cultured Chinese Hamster Cells

BH

B YRR SRR LA ENATE LD IR
LT, 1,24 b AF AT OB RIS
BBIZFNEEYFMTL7-0, FrA=2—X - NAZR
¥ — 3 EMB (CHL/IU) & B v TREEE AR EHEEER
BRrERL..

SERRALEE (48B5RH) 12 B VT, 50% 2B S i 2
LETEFIRIE, T b5 0.08 mg/ml DEE & EN
Bigg s Lz, $7-, HEELEO68E)S mix HIE
TBIVEFETIZBVTIZFNRENE0% %5 20 128
A HMBEMHEE, T¥4b501 mg/miB L U503
mg/ml DREL*RENEREE L. EHAEBEB LV
HEMWEOSI mixHFETCI, RERBEEOL/2HE
FU1/4n FhEFhhigE, KEBELLTHRELL. &
BEEALIBO SO mix FEHFHET T, HMBEIHRETHOT
— I DNTIEPRKED oINS, BRELEEE
EFDL/2, I/ABLUY/SO4ERLHZELL. BS
MIRED/2BETT TIIEVAEEAED SR
ZEhs, FEEDHTIE, BEREREN]1/2(0.15
mg/ml), 1/48B L F1/8O3MNIBBRE »BEMEE L.
AT, SO mixFEFETICBITL24BHB LU
3R, ERELETIESI mixFETE &
AT TOoRB0IE (188 R 0 mITRFFE ) %, X%
ERL, BETLIZ LI WVRERREFEELIREL
7z,

CHL/IUMIE % 24 BERLERTLHE L 7oV h O LIREE 12
BWTh, REEOESEFECHEREEROZREER L
BHONE o f, —F, ISEHERNRE L - SiRE
(0.08 mg/mi) Tid, MfaEH - o+5 LMk
GHTERdpo72h, TOMOREETIE, REBEDHE
ERECEEMMRIIFR S Lo 7. ERERLET
13, FEAETE T CORFRILIE L /- &2 B8 (0.15 mg/mi) 2
BT, fiRFEOLOTSHEREE IR TCE LA
%, FOMONEE T, FEfoEERECERY
WloFRIERIIBED N o7z, T2, SO mixfF
ETT, WIhoRBEIBWTH, REROEER
FREREMROBREIERIIZEO N0 7.

Lro#Egrn, 124- b 2AFpxoE2E,; EEE
DRBEHT TROAKREETFE L2 EERL L.

Tk
1. fEAL -#BRE
JH—F - ) V=2 7 (JCRB) 5 AF (198842
R, AFE B4, BELRQ LEZFrM1=—-X -
NL AL kO CHL/TUMAL %, MEREHALI0/LL
MTHERIZHW .

2. BEEROAR
BEFIIE, $pEIR M (FCS : Biocell) # 10% b0 L
7oA — 7V MEM(H K BER) ZEREH V7.

3. BEZM

2X10M@ O CHL/IUMA %, $E|BS mlx AN T
1 v 2 (#6 cm, Corning) IZ#& X, 37CHCO, 1 v %
a2 R=%— (5% CO,) NTHEL:. ERAETIE,
B3 H B ICHERME Y Nz, 248 B L U488
BL T/, EREAE TR, MREEEIBHIZSI
mixFEFTBIOEFET CEEMMB L, MEBRTHZ
PFref e EERE I 5 IZISEEREEL /2.

4. WwEEHE

1,24- MY AF X E L (BEE . TMB, CAS No. :
95636, O v F#FS : H5-CH-11, FEASKTEREE,
G BRIEFETERSRE) 2, BeEHEEAT, K
UTH#E, BA-439T, #516947C, ZESHE05 KPa
(20C), AFRCHy, HFE120.20, ME8.75% (F°
MPIETE) OMETH 5.
EEYERGOTERET A2 ERIIBOM o 1
25, B (DMSO) Tid, 78.1 ug/mi~60.0 mg/mi D
BREGACIRBETETH - /2.

5 #WERMEORRY
HERDEORBE L, FHOOEVIT- 4. BHIL
DMSO (FIEMZE T800) v v 7. S BEICER
LTERYAEL, DWW THEELHE CIERERL T
FEDOREOWERY AR ER U2, HERYEREN
i, $XTORBRIZBOTHEERD0L5%(v/v) Il 5 &
Iz . GEkEERBRIIH VB EREED
REE, FEEHN(GEPTOTHEENRMED
90.0~ 110%) DIETH > 7:. L HBBEOREHICDOVT
MEBRE ST 257, :
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6. MFIETEIIHIAERIC £ 2 NITRE DORTE

REBHERERRICHCIEBRMEONERELRET
7%, BERYWEOMBEHEICRIITERELR . #
&M E > CHL/TU MR o333 5 W HEER L, HBES
AT ST Monocellater™, ) Y S A T E®)
TRWTEBOMBE LT L, HBRYELBREOEHR
MBS HBEE TS - TIRIZEE L7,

FORER, BHEOTEIZBT 5 50% D HEREIIEIEE & B
LMNIEE A BB (F60% DOIBREIEIEE) ¥, 60%1E
FEHPEIBE T IS U2BELDEHRLA-E T A, 0.08
mg/miTh-o7z, —F, ERELEDS) mixFET B
FUEFET T, £ FN0.1 mg/mlB LT0.3
mg/ml T& - 7-(Fig. 1).

N — M. treated for 48 h without S9 mix
100 ( i treated for 6 h with S9 mix
) treated for 6 h without S9 mix

01

Cell growth (% of controf)

p——

T v v Y T
0.00 0.20 0.40 0.60 0.80 1.00 1.20

Concentration (mg/ml)

Fig. 1 Growth inhibition of CHL/IU cells treated with
1,2,4-trimethylbenzene

7. EBREONRTE

R ETEHIGIRER O R L b, LEREFRBTHY
LHEBMEORIBERY, EHOE TI20.08 mg/ml,
ERMAES) mxFETBLCHFEAT T, FnE
701 mg/miB L 03 mg/mi & L7z, EHNEE L
ERFRAEOS) mix FET T, REVBEENL/2B
L4 FREFNBBRE, ﬁmﬁth REL. 8
FEfIATE D S9 mixJEFAE T Tid, HEEIHIRBTHT
—TDONTVERKEDP LI EDS, RENBREL
FD1/2, 1V/4BLIU/SOINBERLREL . BEM
HREO/2BE T, TTILHRWHRESRITZOLN
ZEkns, REESHTIE, RESREEED1/2(0.15
mg/ml), /485 U 1/8D3INBRE & BERE L7
BHESBYEL LAWY  b~4 2 CMC, B
BRETE®W)BLIUY70Fx27 7 3 F(CPA, Sigma
Chemical Co.) 1, EFFHK@GERBETIE) \BHEL
THBELL. ThEhEBEEELERT L2 LHH6
hNTWLRELER L.

8. REMZEAIERIEL
HELTOIHBANC, TVt FARRBEISY

0.lpg/miiZ7ed K ) ICKEBIICMZ 7. FaEEERD
ERIEERIME - TiTo 72, A9 4 FEXKIIET1 v
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22D 6REB L. R LAERT 3% T L VER
THta L7,

9. RBEKHH
BRLZATAFEELEDH L, 120741 v rahs
BONLBLLEATA N, 450BEEFFLEFLL
:@*#ﬁﬁﬂa&m;oksr—Mttfﬁ%ﬁﬁﬁt
. REEOSHIE, BERRBEEREFS, WMABYDR
E%MMwﬁﬂfML;éﬁﬁ&u%owfﬁw,%é
KBS BV RESEBOF v v 7, YN, SRk ED
BEREOFE L EHEM (polyploid) DFEIZOW
TEBELL. FLEBEEEII o2V TIZ1IH200M8, B
TEMIR LDV T 1BE800ME D 53 2L P EAMIRE % 3477 L /2.

10. R E¥E

MR, BB L UM R L R IR
WZDOWTOSHERIE, BEL-HBYE BERE0E
HE¥, BEEMROBIIOWTHESL, EHOMT
FRHEMICEEAL L.
REEEEZ AT LMBOHBEEICOWT, K20
HETBEEZEILT, GEROBERT— 7 L B ENIBE
MT74 vy —DBEEERFE(ZEBLZEELT
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Table1  Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with 1,2,4-trimethylbenzene
(TMB) * without S9 mix"
Concen-  Time of No. of No. of structural aberrations No. of cells

Group  tration  exposure cells Others® with aberrations Polyploid" Trend test®

(mg/mi) (h) analysed gap ctb cte ¢sb cse mul? total TAG (%) TA (%) (%) SA NA

Control 200 1 0o 0O 0 0 o0 1 0 10085 000 0.25

Solvent?” 0 24 200 1 o 0 0 0 0 1 0 1 (05 0(00) 0.50

T™B 0.020 24 200 o 0 0 0 0 0 0 0 0 (00 0(00) 0.13

TMB 0.040 24 200 0 1 0 0 0 0 1 0 1 (05 1005 000 NT NT

TMB 0.080 24 187 0 1 1 0 0 0 2 0 2 (LD 2 (11 0.009

MC 0.00005 24 200 6 34 7 6 1 0 123 1 74 (37.0) 71 (35.5) 0.00

Solvent” 0 48 200 0O 0 0 0 0 0 0 0 0 (00 0(00) 0.00

TMB 0.020 48 200 5 1 o 0 0 0 6 0 6 (30 105 0.13

TMB 0.040 48 200 21 0 0 0 O 3 0 2 (10) 1(05) 0.13 NT NT

T™MB 0.080 48 68 o o0 0 0 o0 0 0 0 0(00) 0 (00 0.007T

MC 0.00005 48 200 7 25 7% 1 & 0 117 4 76 (38.0) 72 (36.0) 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, TAtotal 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.
groups was significantly different from historical solvent control at p<0.05 by Fisher’s exact test.

Armitage’s trend test was done at p<0.05 when the incidence of TAG and polyploid in the treatment
6) Seven hundred and eleven cells were

5) Cochran -

analysed. 7) One hundred and twelve cells were analysed. *:Purity was 98.75%.

Table 2  Chromosome analysis of Chinese hamster cells(CHL/IU) treated with1,2,4-trimethylbenzene (TMB)* with
and without S9 mix
Concent- S9 Timeof No.of No. of structural aberrations No. of cells

Group  ration mix exposure cells Others®___with aberrations Polyploid® Trend test®

(mg/ml) (h) analysed gap ctb cte cshb cse mul? total TAG (%) TA (%) (%) SA NA

Control 200 01 ¢ 0 0 0 1 0 1 (05 1005 000

Solvent!” 0 - 6-(18) 200 0 1 0o 0 2 90 3 0 3(15 3(15 0.13

TMB 0.038 - 6-(18) 200 i1 0 0 0 0 2 0 2(10) 1005 0.38

T™MB 0.075 - 6-(18) 200 o 0 0 0 1 0 1 0 1 (05) 1 (05 0.13 NT NT

TMB 0.15 - 6-(18) 587 0 0 0 0 0 0 0 0 0 (00 0(00) 00077

CPA 0.005 - 6-(18) 200 1 1 0 0 1 O 3 0 3(18 2 (10 0.13

Solvent? 0 +  6-(18) 200 32 0 0 1 0 6 0 6 (30) 3 (15 0.00

TMB 0.025 +  6-(18) 200 30 0 0 0 o0 3 0 3(15 000 0.50

TMB 0.050 +  6-(18) 200 5 1 1 0 0 o0 7 0 6 (300 2 (10 0.13 NT NT

TMB 0.10 +  6-(18) 196 2 3 0 0 0 ¢ 5 2 4 (20 2 (10 0.387

CPA 0.005 +  6-(18) 200 9 40 127 7 4 10 197 1 96 (48.0) 91 (455) 025

Abbreviations: gap:chromatid gap and chromosome gap, cth:chromatid break, cte:chromatid exchange, csb:chromosome break,
csechromosome 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.
Others, such as attenuation and premature chromosome condensation, were excluded from the no. of structural aberrations.
hundred cells were analysed in each group. 5) Cochran -
polyploid in the treatment groups was significantly different from historical solvent control at p<0.05 by Fisher’s exac test
hundred and eighty eight cells were analysed.

2) More than ten aberrations in a cell were scored as 10.  3)
4) Eight
Armitage’s trend test was done at p<<0.05 when the incidence of TAG and
7) Seven

1) Dimethyl sulfoxide was used as solvent.

*:Purity was 98.75%.

197

329



FeaAREHR

1)

2)
3)

4)

198

Xk

HARBERZRZ R - WAHYWABI#HEHE, "t
FWRELAREHERET ISR, WEEE, W
T, 1988.

o OH, BEREMHRER, 1, 255(1992).
EHH Y WE, B BT OMEHET,

EOMEICL AT TO—F LT F 1 A ML,
B, 1987.

HH Ty, KEHX R, HUHABREE4, B
ABRT — ¥ DIREHERNT,” HAEHE, BE, 1992.

EHE

Corres

330

AEBRHEMES HPEE

HKERELE | WERK, Plwo %, BTFHRE—,
BAEY, RETZ, KB =

BEMELRTEtY Y ¥ —FHURER

T257 MEMNBEREHH#E 7295

Tel 0463-82-4751 Fax 0463-82-9627

pondence

Authors: Noriho Tanaka (Study director)
Kohji Yamakage, Yuzuki Nakagawa,
Hirokazu Kusakabe, Keiko Hashimoto,
Tetsuji Nagao, Ryo Ohta

Hatano Research Institute, Food and Drug Safety

Center

729-5 Ochiai, Hadano, Kanagawa, 257, Japan

Tel +81-463-82-4751 Fax +81-463-82-9627






