4-(1-AFLIF )P =YD
FrA4Z—X - NLAZ—EEHRIE%E
AuwafeatrREsER

ELEEEFEHER Rt

BIEREA &S RS
B W ORI




RE| K]
2]
e
PR E

Eii)i)

[—ry

2 HERYMEB LUBHNBRHE

3 S9 KIS

4 #HREIESEINEIEUER

5 REARERR

6 B

BEBIUEE

WL

S

Fig. 1
Table 1, 2




E W)

4- (1-AFNVTFIV) 7=9 ¥ (MEA) i3, CHLAUMM (Fy A =—X - NARY —,
Bi) CHRBEREEFEL L, o7,

MEA @ CHL/IU #8335 % 50%I8FEMHIHREE X, EHLIE (FTREss i © 24FF R
B) Tit, 02 mg/ml TH o7z, EEFFILIEO SO mix FAET (S9 FIGH A T 68F RIMHE %
18R D EIBHFR) B EUIEFET (SO KON LY 1T MEME 2 /) Tk, 24
£ 0.3 mg/mL B LT 0.5 mgmL TH - 72,

DT EPORBARRERERTIE, EHAE (2455 B & O 48IFRAH) 2B T,
50% HEFHIEIRE O 2E5RE TH 5 0.40 mg/mL ERESUIBE & L, A2 TR SIRE
RREL, ERME DS mix FAT B L UEFAET BV T, 50%EHEIFEE D
HERETH 5 0.60 mg/mL B L 1.0 mg/mL 2 N TRRELEBRELL, A2T
FFSIBERRE L 72, R4S WRE 2 RERE T, EHALE 28T 0.20 mg/mL.
B RALEE D SO mix FAET B L UEFATICBVTENRZR 0.30 mg/mL B & U7 0.25 mg/mL
DEFEL L o772, TNLORBELED TUTRELBIEGR L Lz,

RS OBGR. MEA BT ROLBEATIIB T, REAOBERES LU
Bl e FEREL Bh o,




[#

Iy

138 O ZHE % 4 5 72 0 0EHREEO— 2 & LT, WHLEss iz B
VB REARR TR DD, LPPWEICL > THER S RAAERE IR, KBL CHE
BE (Frv v 7, U, ) CHOER (BRYEEE. R 25 0. wi#i
DNA 5%, BEIHBOSREBORE L LE KB L T2, RREBTH /2 CHL/IU M
B, B kB A <. —RINALEWRE T L TRERRE O RILERESE VD,
Pt ERERBC L AV,

R EYE OHIFIPI O (DNA 7213855854 7% ) 1o 3 2 7efE, BEEEET 215
BE, RBEMHCS W TEREEMIBN BRI SRS, LA Li2S, RBEN
DB REREIH 58 PRI TE . RBERRDE A H 5V iEdho>Th
EHWFENC 20, —HKIIES Yy PORELGRELZFREY F— T 9000X g EiF
(S9) ZALFEWEORBIEHALLRIBT 2720 1H VS, REARERBICBVTE, &
CBERERIET B 20 OMEBRFIL LT, EHLES & U7 S9 mix EEAE T T O @R
HHH ). Pix TRENGHALER % 25 720 0 MIBRF & LT S9 mix 4 F TOEE
MBS %

OECD b (LM B d Aot S AR 2 M HE SR 0B L LT, MEA DMIIERESY

DR % BRI B720. CHL/IU M3 v 3 B kB3RS R L oo % BAREE.
[FrHALEWE IR D RBROFECowT] (B850 6248 38 31H. IRIR¥ESE 2375, FER
553067 622:/% 303%F) BLY [OECD BEUHEBAA M4 » 1 473] wHERL, [k
FWE GLP A¥E]  (BAF0 594 3H 310, IRIRFES 395, FERHE 2205, 59%RE 855,
CLETIRAI 634F 114 188, WA 2335, HAEE 385, 63455 8235) WHE IV THE
WL 7.

(A% & ]

1 FHE
CHL/U iz (JCRB fipz/sv 2 £ Y AF) i3, 4MiE (CanseraInternational, @ v F&
5 12608311) % 10%EL A — 7 )V MEME# (AAEE) 2HV, CO A v Far—¥—

2-

O

O

e’




(5% CO2 37C) WTHEE L2, T/, MHBRRM 10BN CRERICH W (BHRo#k
BT, 1988%E 2R ICAF LA 4. BEE 2118) o

) BRWES L UBHEHEYE

WERW E T % MEA (CAS No. 99-88-7) D WFALZEHIMER 1L Appendix 1 IZ/R L7z,
MEA {3 PORLES N, BRELREL, FHOOEIXF VAN
A% F (DMSO. FIXHZETHE, v v bEE  DLFI049) WML THIRL 720

i E L L THW/AY 2 28 A7 73 F (CPA, Sigma Chemical, @ v ’&F & :
73H0846) BL U~ A b= ¥ C (MC. MBI, Uy &S | 147AFK) B RH
ESHAA (REEETE, oy b5 I KIGT8) EH L, ARARL AV,

3 S9 RIGH

SO (¥Fva—<v, Oy &S I RAA36T, 1997 SREEB LIy +&EF .
RAA-376. 19984 1FE4:E) (1. 8 B &L U 785 D i Sprague- Dawley 27 v MZ 7 = /%
WEY—NES5 66XV 77XKVERGELTUHELORBELAbOEBAL, HHEFT
—80CITRE L 720 V- R 6-Y VB (G-6-P. Sigma Chemical) \ B-=2IF 7 3I K7
FPoUVX I LAF Y VB (BLI. B-NADP'. 4V Iy & VEER) 8L UKC R EY
HICHEP L, BAHEE L T-80CITRE L. AKX 1iZ S9. MgCl, B £ U HEPES %
Mz, 89 mix &L 720 S9mix FAET TEKMALIEYT 5356, S9mix. 2f5BE MEM 55 i

(MEARET S9mix £FE) BLUOMEMEH#H (IMFARE) 2RML TS KIS e L7:

(5% S9. 0.83 mM G-6-P. 0.67 mM B-NADP*. 0.83 mM MgCl,. 5.5 mM KCl, 0.67 mM
HEPES) o —/i. S9 mix JEFAET CHERMAME T 2561, SO KB Oib il MEM
B R L2,

4 MR REREEIHIER

B REHXRICAV IR EORINBIE  RET 57120, HERYE OMREHEIcs
LIZTHEBL PR, CHLIU MilB% 025% M) 7Y v 2 VTR L7127k, 4X10° @
/mL DAIfEER L L, 205mL QX10YH) 2 /9 AF v s F1v¥va (#4% 6 om. T —
=) WL CIHMEEL .



EREALE T, FEEEH SmL SEHASH L 22, BERY BRI % 25 L $TomMmL
24 I L 72,

S9 mix FAETIC BT 2 FEFEABE TId, SO RIGH 3 mL & 5L 72 &, HEWER
SNEZ 15Ul ToRML 6B HMIE L 72, ) YEREIESB (G BLU M &)
THER, FEEEH S mL IR L, S5 I8EEREL 720 —F. S9 mix EFELET DML
HECBW TR, SO KON b )i MEM Bt % W7 DA O BAfEiX. S9 mix FFEET D
ALIEEE & FARITAT o 720

ETOMBRFNIHB VT, 0.044 ~ 1.4 mg/mL OREHF TR L 72, BERTHE, 10
%ARNTY VBB TEZE L. 0.1%2 VAT VMNAF Ly P TYetm L7, BRI
R ET (Monocellater ™, 4 VU Y SZANFTHE) M, BHEAEE LKL 2L 0HE
FEOMMEEREFU L 72, LBED ) 2D 71 v 22l

5 FemAERERER

MEA (X Mg B Fa MR 0@ S L CERHARICB VT, RBEFCEEFL T
CHL/IU MiBs B & ¥ HI L 72 (Fig. 1) o % 72, 50% B4 G 03 B2 it . B LE©
X 0.2 mg/mL., HRHHALEOSI mix FATBLIUVIEFETIKBW T, FhZh
0.3 mg/mL 3 & OF 0.5 mg/ml T o 72, | |

O ENL, FEERERBRICBWT, $XTORERIIT, £ 50%3H FEHH
BED UEBEMT 2 RELBERELL, AL 2 THEELRE L7 (EHRLH
0.025. 0.050, 0.10, 0.20, 0.40 mg/mL. S9 mix fF7E FD4FEFFEALER  0.038. 0.075. 0.15.
0.30. 0.60 mg/mL. S9 mix FEFFE T D EREFRLH © 0.063. 0.13, 0..25, 0.50, 1.0 mg/ml) o
% B, EAIE O ASRFFE LR OB X, 24 LR CBEICREL 2o F 72,
Lk BERBICB VTR HEES7:0) K074 v ¥ 22 B0, 205 50 2 4
FEAZEHEL, Ao 2K oW EBEEMRFEE RN L ) Mz ERL iz L 72,
RER AR, MBI AGIAR & T2 RARICAT o 720 EHUALTL T2 24 B3 & 48151 D
R B SLEERE £ . FRFRALE TR, HERWE % SO mix FAAE T & IETFAET C ol R L
L7o %8, B0, BWESIREE. BT S & ORI BB 2 317 72,

P e BREEIC OV Tk, MC 5 554 S mL WA IRE DT 0.05 pg/mL & % 5 & 9 121k
L7z E£72, CPA % S9 UGB & U MEM B5#l 3 mL ICRARBEN S ug/ml &% 5 L 9

-4-

O




ZEmL 7z,

BB AREARERED 74 v V2l o, BERTO2MBENIC, VeI FeR#i
B0 pg/mL £ &) ITHINL 7z, BERERTR, Bw2lRE, 0.02% EDTA A
Y VR EIEEAE (G BIUM AT L) KL DHIREIEAL, 10mL DX
%%K%bﬁ%bt(wm«wﬂmmmsﬁ)oiﬁ%%ft%\mﬁbkmwuams
MKCI /KEH 3 mL #4042, 300 MERAIE 24T - 72, BEREER, BlE® (£ 7 —)b .
KEEEE =31 1) % 6mLiIAC &L Lizth, EWEIRE. 7 OH8E% EEEE I <
EL L7 BEBOZBEBLOT- 728, PEOEERTHRELBEL., TOLER AT
AF772 (HoR LD 7R MEFTCHABRENEST, - FEFTBLURIA FES
#FA) LS TL, 0 ERFELL, 174 v adh7z) 6 DRI A4 FIERE /R
L7z

3% FLAHW pH6.8 D 1/15M ) YERBEH R CHNAR) TR T4 ViEER: Ltk
KTTFTWTEEL 72, SERETEE Y. ABRRFNFT B L OERERORAF2BRL A
A4 Fr—212, A74 FiEXR%Z 30— FEFIRCARTREL 72,

Gk AT IS o T, MM SR OBER R EORBRIC LY, BEIRET 5308
BEHEZRE L. 20% L LOMMBEIEET, 202274 v ¥ 2512 0.5%L L2
BERLI-ROBVIBEL, BIENRORSRER L L,

6 GefkioaT

MEEROPESER (Table 1, 2) EQHEBHICL Y, ERLBICB W T 020
mg/mL BRI OTEE L RSBETH o722 00, CORELST 3 BERLHE
WHE Lize £/, ARNRLED SOmix FETBLTEFETICBW TR, 2hth
0.30 mg/mL B £ U 0.25 mg/mL BB EDTOTRELEEZEE TCH 722 b, g
Erat 3 BENLBSEAG L L, REEDITIE. BRREERRFS - HILEhAR
s (MMS) ¥ IK & B0HIECETWTIT o 720 & CIRATD . SORBEAIHEL T
WS PHG P B L, KR LIC, BSEMRYE. REFEE L ORas Rl o
REOHHE L. HEMAROEERFHRICEALL, T4 v Va2 IKrSEBE LR
T4 FIERME ANOBREEVZNENRBEHIGr O EHICT—- FEL TH
M l7z. BERFE 158 20008, BEEHMzIE 18 800ME 02 s BAMlE & 547 L 72,




VS BE & B IR B & M TR T, T 4 v ¥ v — OEEREERY T X
‘U\ﬁﬁﬁﬁ%l%&bfﬁﬁﬁﬁ%%%ﬁbtoit\375?- — 35 v YO
PREY (p<0.01) K&V, HREEHOEELRT L2 CROOREHELBEL L,
HE MY R B B OYIUE & DI L C et R R O FHE 24T - 720

R B & OEE

EGAES L CERELEICBSVY T, MEA BRBAOBERF 2 FR L, o1

(Table 1, 2) o BEEWHEMIEICD WTIR, ERHELID S9 mix LTI BV TOREMME
BRE CTHEEEN 2 (p<0.01) 25 KBRE (0.30 mg/mL) TH17 % HBEHEE R
0.63% EMEC. 74 v ¥ ¥ —DEBHRECBVTEAEE (p<0.01) THEWI Lhb, B
ﬁkﬂﬁtto&s\ﬁﬁ%tﬁﬁtf%méﬂtﬂﬁé%wé@ﬁ%%%%ﬁ%fu\(3
TA100 3 £ UF TA 1535 # V2554, SOmix AT TEEEIEENED LN TWE (XK
£ 9-1933 5) o

¥7:. MEADBEEYETHET7 =Y IZOoWTi, REAEFRRICBVT, B/
BEOPHEENTVEY , MAT. m- VAT VIOV TREEDERHESL LTndY b
DO, b VATV VBLUp b VATV IZoWTRABHEMAL S n TRt hiE B RE+ 5
BTBLIENRESNTVEY , MEA 280, LROLFEWEEIRVEVBIZT I /%%
BLTWDA, MEAWRA V7oV bVvAY vidAFVELAELTB Y, X0
BLURBENEDECHFROUAEDORRICEE L RIZL TV B THRBEATRE S Nl

—J7. BHREEE L LT MC i, ERAE I BV TREEOBEREEHRL

(Table 1)  CPA I3 4F5 FULEED S9 mix FFIET Ko BV CREHOMERE2FHLE ()

(Table2) o TNODEHITYEDRER LD REBROB LR S iz,

[FEC s ]

AHABROEBICH72 ), KROBEEMEERELREITR DD L TFHLE Lo 125
BB L UHREBREIED S OBRFILEDr - 72, '




2)

3)

4)
5)

6)

(2% XK

AABEAERE %S  WAHYRESHEME: [LEWEIC L 2R hRET TR,
HAE)E, HIE (1988)

N O (% - B3 57— 5 o, BRI Ls2 7 7u—F] , ¥4
74 A ML, BEE (1987)

TR D), FARIE MR [N RERHIE 14, BHRRT — ¥ OFEHRAT] | B ASH,
HIE (1992)

AfE B [UETHA ROERERET -5 E] V7 T4 X, BT (1983)

[k 4 TR AR R T B L R R S SR E S [ E BB REBRRE Vol. 2
1995) , \LEWE SRt B MmAE - BT (1995)

FfE REM: [RETEE ROEERERBRFI-SE]  HBASHILV - 7L -V K
= (1987)




==k == treated for 24 h without S9 mix
—@— treated for 6 h with SO mix
(== treated for 6 h without S9 mix

100

o
o
o
ot
O
Q
°
50+
3
~
£
et
2
(o]
e
o
o
O
0 T — T

T 1 T | T 1 { v I '
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40
Concentration (mg/mL)

Fig. 1 Growth inhibition of CHL/IU cells treated with
4-(1-methylethyl) aniline



Table 1 Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with 4-(1-methylethyl) aniline (MEA)** without S9 mix

Concen- Time of No. of No. of structural aberrations No. of cells ) 5) Concurrent$) Mitotic’)
Group tration  exposure celis 2) Others with aberrations Polyploid‘ Trend test  cytotoxicity index

(mg/mL) (h) analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) SA NA (%) (%)
Non-treatment 200 O 1 0 0 O O 1 0 1 C05) 1 (C 05) 013 - ——
Solventl) 0 24 200 1 1.0 0 O O 2 0 2 ( 10) 1 ( 05) 025 100.0 —
MEA 0.050 24 200 0O 3 0 0 O O 3 0 3 (C15) 3( 15) 013 84.0 —
MEA 0.10 24 200 0 1 1 0 0 O 2 0 2 ( 10) 2 ( 1.0) 000 - = 69.0 —
MEA 0.20 24 200 o 3 0 0 0 0 3 0 3 (15) 3 (¢ L5) 000 50.5 5.2
MEA 0.40 #x* 24 — — 35.5 Tox
MC 0.00005 24 200 3 36 1103 0 0 152 0 100*( 50.0) 100*( 50.0 ) 0.00 A
Solvent” 0 48 200 0O 0 2 0 0 O 2 0 2 ( 1.0) 2 ( 1.0) 013 100.0 E—
MEA 0.050 48 200 1 0 0 0 0 O 1 0 1 ( 05) 0 (C 00) 013 99.5 —
MEA 0.10 48 200 O 1 0 0 O O 1 0 1 ( 05) 1 (C 05) 013 - - 81.5 —
MEA - 020 48 200 0 1. 0 0 0 O 1 0 1 (05) 1 (¢ 05) 000 49.0 6.4
MEA 0.40 *** 48 — — 5.5 0.1
MC 0.00005 48 200 O 65238 8 2 20 333 4  139*%( 69.5) 139*( 69.5 ) 0.38 —_ o

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, MC : mitomycin C, 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 confluency, representing cytotoxicity, was measured
with Monocellater™. 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 99.27 wt%.
MIPA (0.32%) and OIPA (0.10%) were contained as impurities. *** : Chromosome analysis was not performed because there was

small number of metaphase due to cytotoxicity.



Table2 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with 4-(1-methylethyl) aniling (MEA)** with and without S9 mix

Concen- S9 Time of No. of No. of structural aberrations No. of cells £ 5y Concurrent®) Mitotic?)
Group tration mix exposure cells 2) Others with aberrations Polyploid™ Trend test _ cytotoxicity index

(mg/mL) (h)  analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) SA NA (%) (%)
Non-treatment 200 0O 1.0 0 0 O 1 0 1 05) 1 (C 05) 0.00
Solvent" 0 - 6-(18) 200 O 2 0 O O O 2 1 2 (10) 2 (C LO)Y 000 100.0 E—
MEA  0.063 - 6-(18) 200 1 2 0 O O O 3 0 3(C15) 2 ( 1.0) 013 88.0 —
MEA 013 - 6-(18) 200 0 O O O O O 0 0 0(C 00) O0C00) 013 - = 82.0 E—
MEA  0.25 — 6-(18) 200 0 0 2 0 0 O 2 0 1(C05) 1(05) 013 80.5 15.1
MEA  050*** — 6-(18) — — 9.0 Tox
MEA 1L.O***  — 6-(18) — : — 225 Tox
CPA 0.005 - 6-(18) 200 0 1 0 2 O O 3 0 3(C15) 3 (C15) 025
Solvent" 0 + 6-(18) 200 2 1 1 O 0 O 4 0 3(¢15) 2 (C 10) 000 100.0 —
MEA  0.075 + 6-(18) 200 0 4 0 O O O 4 0 4 (20) 4 (C 20) 000 83.5 -
MEA  0.15 + 6-(18) 200 0 0 0 0 O O 0 0 0(C00) O0(C00) 013 - + 78.0 -
MEA 0.30 + 6-(18) 200 0 1 6 0 0 O 7 0 6 ( 30) 6 ( 30) 063 59.5 9.9
MEA  0.60*** + 6-(18) — — 28.5 Tox
CPA 0.005 + 6-(18) 200 3 43144 0 0 0 190 1 104*(52.0 ) 102* 51.0) 013 —

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 confluencies, representing cytotoxicity, was measured
with Monocellater™. 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 99.27wt%.
MIPA (0.32%) and OIPA (0.10%) were contained as impuritics. *** : Chromosome analysis was not performed because there was small
number of metaphase due to cytotoxicity. '
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