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N-AFNT =) v Dinvito B BEEFRMEE, Fr A =X - Na 25 —FEEMR
(CHL/IU)%Z AV TIRET L. DR EE 720

EREE, ASHEMEL DI, Llng/nl DBEE (10mM) 28T H50% D BEFEH
BEEZHESPICHRAZHENHRED W ol o T, EEES L URBHERLE
EHI 1 Img/nl DRELRHLBREL L, RELEBERED 12BLU14%, 17
NPREBIMERRESL UTHRE L. EFEETIESImix 3FFAETICBIT224HB LU
4SBE R ERAIRE, AABEMALETIISImix FAET B L UIEHFET ToRFHLAEEEIC18
REORERMOZ, ERLEEL, BRETH LIV REAEEFREZHRE L
EHEIC L D . CHL/IU MM % 2480 5 & UF4885 S B EE L 72 i B (0.6 mg/mt)
BLIUBEEH (1.1mg/nt) T, BELZMED155% ~432% (gapk &tr) ICHBEAK
DIEEREIFREN, BHEOERIB LN/,

RBENEHEILE T, SImix FEMFAE T CORFRIALIE L 72 SR ERH (1.1 mg/nl) &L,
TROMBEICBV THRBEOEERTLEHUMROFREERIRO N LD o2,
—7, SOmix FETOEHEER (1.1 mg/nd) Tid, HREFEEIC L) BIEAREKSHEE
W7l h o7 (89%) 7%, EEEL ML D14.1% (gap% &) CHBRKOBEREIH
Ban, BHOERIEON, $72, SOmix FAETOHEERE (0.6 mg/nl) KBWT,
EHEME O EERBMARL LN, TOEEESBRBT H o720 £ OMOLIEREF
KBTI, REEAOBERES L UCBFEMMROFELEBINERBO bRk 1> 72
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MBI RITT B EEFENEELFMT 5720, FyA ==X - NARY—5FMK

(CHL/IU) %AV TRBREMRBARERBRL ERL 72,

ORI, [FHRCEDE R HIRRD HFEcowT] (IB62E3A 318, TRIEE
H5E 2375, ERE06F, 2ERE3035) BL U [OECD FHEHHERAT A F54 1 473]
WCHERL L, [fbEWE GLPEHE] (BAIS9E3IA31H ., RIREE 395, ERFE 2295, 59
ZF% 857, WETIBM6E3EIIAI8H .. RAME 2335, HEK 385, 63EFH 8235)
ETWTERL,



1. R L MR

YH—F - Yy —2Z,8372 (JCRB) 25 AF (1988F28. AFH . #% 4X, BER
) LizFyA=—X  NLAY—HFDCHL/IU (L TCHLEBET) #Ma% ., fFoR% K

[AE B & U]

R 10 LA TREICH 720
C @ CHL Mifgtkid. —MAI/LFEDE K L TREBREFESV 20 ER I T2,

2. BEHOAR

REFICIE, 5181 (FCS ; JRH BIOSCIENCES. @ v F &5 : 1C2073) % 10% #hN
L7724 =270V MEM B EBRZ Hv/izo MEMBEEHBIZ, 1 -7 VMEMEHR [Zv X4 ] ®
BER (BKRBER)) 94g% 1 L OEFRICEML, 121 C T 155, BEZKEE L

feob, L-Z VS I (EEEA . BARBIEGRD) 300mg & 10% NaHCO, . # 125

mf HNZ CHREL 72 25 RED MEM 85380k, EREOKH 9.4g % 500 ot DEZKIC

B L, MU MEM 8538 & FIRHICEREL L 7=,

3. BEEEH

2X10*E > CHL e %, $EFW Sl # AN T4 v T2 (1 6cm, Coming) 123 X,
37C? CO, £ vFar—%—(5%CO, ) NTHEHEL 7,

4. HERYEB L UM RYE

(B E] (

(% )
(r& 5)
(CAS No.)
(m v b % B)
(% + )
Cox F )
(Ht )

RXEBETF—4 & 0)
N-AFNT =) v
MA
100-61-8

C,H,N
107.16
99.5% (R#tHE LT, NN-VAFNVT =Y v (0.47%) .
7=1) v (0.014%) *&t)
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(4 ®)  REER WV LKEEEBER T, KICHT B EHE L6600
ppm, Y AFNANEFY F (DMSO) BEUT & b VI,
Al —57C, #b3196.25C. A /E0.5 mm Hg . & B4R K
1.71 (20C) OHETH %,
(R i )
B’ F & # ZiE-EERE
(& %E ) BREETEROBERI~SEMREE
(B ToREN) BHMERINCERERE CEM L /-EEF (DMSO) T
ZEMREETIX, 1.563~220 mg/né D& EHH T45¢ [
38 Tdh o 72 (Appendix 1, 2) »
[R5 P BRI ]
1) BEEEOHRBRICHVIYWE
(1t ¥ Z) <A rRAVYC
(W& &) MC
(v v b+ F &) B8l4ABB
(% & ) WAIBREE LSRR
R F & M) BEFERE

2) RENEHALEORBRICA V2 WE

(t = %) Yo ukA773IF
(W %) CPA

(w v b F F) 70H0948

(&L & #%)  Sigma Chemical Co.
B’ F % #) BHEARE

5. HERME OFR
PERMEDORABIE, FEHOD EYT 072, WIEIIDMSO (SigmaChemical Co., 1 v &% .
12H0658) % FAV: 72 BEARE GBI ICEMRE L TR (HMFEMHIRER . REAREHRE D
2 220mg/ml) EFEL. DV TR % B CIERRAIR L TR E DR E 0w R K R 3K
PEBL L 72, BEBMERNEEIE, TXTORBRICBV THEED 05% vW) 25 L9 1<
4



Mz 720 BeBARERRCB T, ERES L URBER LEOSRERN & RERE O
BERMERBE 2oV T, FRINE L BUMEHOTEFNRZICBVfTok, 20K
R ARBOREE, TXTHEHEAA (BEPTCOTHEERME O 90.0~
110%) D{ETH - 72 (Appendix 3) o

6. BEREM

EEETIR, MEEZ30MBERLAOLERELET, T4 v V2 CEBES oL KB
BB ERAME 25 u ¢ #INZ ., 24508 £ UN4SHF R EHEALEE L 72,
RBNEMALE T, A% SHERE L OLERER 215 T, MEME%E . 25RE D
MEMBBEBEB L SO mixk ZhFN4 . 1 1 0EETRELAZBE I 274 v T2l
Mz 7o 72, SOmix FEFET ORI BV TIE, MEMBEER I ¥ 74 v 22/
Zy 8B 150 DYEBMBE R LM T MR L 72, WP T, Btk 2R3l
IR L, 2502 I8RFMIEEEE L 720 SO mixDFREIE T EHROMMK TIT - 726

S9*

20 mM HEPES (pH 7.2)
50 mM MgCl,

330 mM KCl

50 mM G-6-P

40 mM NADP

K

e e e T o T\ T O )

&8 10me

* S9 . Sprague-Dawley; BT v MZ7 2/ NV EF =)V & 56XV V75K V&S
LTHRBE LTy a—<y#)D S9 (T v MEF I RAA-297, 19934E8 H BlE) ZHEA L,
R T T—80CHBEIBEA IR L 7o

7. MRS HEFESPHIEER
BEARERRCACIURYEOUBBELRET 5720, HERYWE OMAIEIEIC K
bi’?‘ﬁ?%‘i%ﬁlﬂ’*f:o

7.1 ALERSA
BEHEE T4 I A E IC oW T, 72, REEMALE TIl3SImix FE T8 L UIERFFE
T OMIBEE oW THIRIETEINHIEER . Ef L 7o ALERIERE X, EHES & O EHEMEL
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BEEH003 ~1.10 mg/nd (10 mM) OFEEOEER Fv/zo 74 v ¥ 2 & HREICDWT
% 82 AAPAN

7.2 EARYERYE
BERIR T, HERREETANL, 10% A< ) YEEEMA, MRS T 4 v ¥ 2
EFELPRETCEEL:. BEH%. 0.1% 2 VARSI UL F Ly METHREL 2

7.3 HIEMHIOEIR L TR

BB B > CHL MBI 43 2 A EEWE R 3. BB Mg Est (Monocellater™,
AV UNARFETEGRE) 2AVTEROMMELEHAIL. WRYELBROBET R
xS B MIBEIE O E b o THRE L L7z,

FOER, HEE, RINEMEL S, 10mM (1.1mg/nl) DREZEH, LEL 2
TRTOEEFHIET0% % WS A A B EIEHHIIRD SNk 2o/ (Table 1, 2, 3
B LU Figl) o

8. AHEROTEEK

MR RO R L 0 . REhRERBRTHV 2 KB E O SRER £, EEE,
RBESALEL D 1.lmg/nd (10mM) & L, TN EFRBBEENO 12 0REE PRE,
1/4 DIBERRIEE & Lo M BWE L LTHWAZMC 8 XU CPA . JESTAK (K
BRIETHB®E), oy PES (KL4) KHEBLTRE L, ThEREEAREELFR
TAHIEDPHONTWBIEELEA L2,

8.1 EHHE
BEEETIR, SREORRYENIEERIC, NBEZEFOTRO NELRIT, &8 2
o741y arfni,

ic 1BE (mg/nd) SLERE% [ (hours)
1)  ENIEITER - —
2) B 0 24
3) MA 0.3 24
4) MA 0.6 24
5) MA 1.1 24
6) BEMsTEE (MO) 0.00005 24
(KE~HEL)



ic 121 (mg/ nb) SUIREE R (hours)

7)) BEATER 0 48
8) MA 0.3 48
9) MA 0.6 48
10) MA 1.1 48
11) FEMXER (MC) 0.00005 48

8.2 MEHEMILEE
REEMHALET I, 3BRBOBRYENIBBER I, XIHBIEL L T Smix & flx 2\ 3
FEH, Tiod NERRT, S 2071 v v a vz,

i B (mg/nl)  SOmixDAEEE  ALIREEM (hours)

1)  EAIRITER — — -

2)  BEH 0 — 6-(18)
3) MA 0.3 — 6-(18)
4) MA 0.6 — 6-(18)
5) MA 1.1 - 6-(18)
6) FatExtBER (CPA) 0.005 — 6-(18)
7)  BExTE 0 + 6-(18)
8) MA 0.3 + 6-(18)
9) MA 0.6 + 6-(18)
10) MA 1.1 + 6-(18)
11)  BEYEXTER (CPA) 0.005 + 6-(18)

9. P RREARVERE

1) BT O 2MEMANC, VLI FERKBENNO0.1 ug/nl (2745 & ) ITHEREI
i, BERTH, SHOMBE ) VERBEE (Ca™, Mg"2&Ekw) THY,
KRy F4 270 E DM E AL, 10 nl OFEREICED 72,

2) 1,000~1,200pm T 540 M&EiL L, LERET/nb, LB LM 3 ot 0.075M
KCI AW EIMAZ 2 2 &2 & 0 #3057 MHRIRALEE %47 o 726

3) RIRMERSR, RO LB A NV TH OKBERR . X4 /- =1.3 vW) #6nl%
MA, THPOBEMIERY T4 7 LaHFLEMLTEE L. £0% 1,000~1,200

_7_._



pm T SAEL L 720

4) BB LEERE, BUHBEL )V THEMA THREERY 74 Y70 L ) BE
W, 1,000~1,200 rpm T SHEEL L72e COBMER R DEL 720

5) L LTEAABROMBIIIIZ, 02~05DH N/ TEEMA, THCESEE /o

6) MBREBEROLEZ, HOPLOEFLTBVWAEAIFIAFIIALIGEHETL, TDE
AT L7,

7) RS54 FERRET A v V2 ilo& 6BAERL /-

8) X594 KI5 AD 70X MRFIHET, RERBINES, 2 - FFFBLUVRFA
FESEELAL S

9) WL~ ZATF A Fid, FAFEHE (Merck) 45 nl * M/15 ) ~ ER#EE W (pH 6.8)
150 mf \ZAIR L 22 Bl ©H 8o Btk BEKTRIT T TREZL 726

10) LT A4 FIERIE, - FEFIRICAS A Fr—XCAn, & — A II3RERR
WAET, BEAREROBMFEIRL TRE L 72

10. Zefaikoar

VEBIL A 54 FIZRD )L, 12DF 4 v adbifbniBh 5254 Fi, Bl
DBBREN TN FNLBEHS G E BV E I T— FMELAKREBTOI L7z, LR
D, PORGBEFFEL T2 WHRPHZEZEL, RELAT MOV TI, A7
AFLDZOMBEE*BEMFEOR 7 -V OME CREFAKICEKHEL 7,

Rtk fiTid. BABEERESZS, WABWHE (MMS) 847 10k p08EC
HTWTIT, FakllD 2 ViERas Rl Xy v 7, O, XBRL ECOBMEREDA
e & RERUEAMIAE  (polyploid) DA EWLDWTEHE Lz, FHEEREICOW T 15 200
i, BRIV TR 1B 00BN S RF M ST T2 & & L

11, Eigke ¥z

HALEL BR, VIS L UM IR L R LB IC O W TSI R, BIEL

MIfEEL. MEREOME LK., BEMMBROMICoWwTHEE L, BEOELEEHKICE

AlL7,

Yotk RE %A T 2 MO MBIEE C DWW T, 74 v ¥ v — Exact probability test i<

$ 0 xS EREE & PR AL TR R B X O I IR L BT BB 0B BERE 1T -
_g—
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BB E O Rk REFREC OV TORKHER., ALY oHEEECE Y, b
HREXET MO 5% KT E M. 5% Mk 10% £ % @R %, 10% 2L %
Btk s U7zo 1B, BEBMEORERIE S R ga I id, RaERERERD L MERR
kD, HEE, BRRENSERE LBRHERTIC L E L,
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B L A YRBESHORER T Table4 B L U Fig. 2 ISR L 720

MA%ZHNZ T 24RE 5 & (48R R ERL IR L 22 hiBEH (0.6 mg/nl) B LU RER

(1.1mg/mt) T, BELMIENDI55% ~432% (gape &) CHRAEROEEREVH
BEN, BUHOKREGEL Nz, BB, 4B L USRHREERLEL -HRER (1.1
mg/mf) Ti. MBEEWEO2D, S TRE2BBEEZAETNHEECH 22 o7z (74%
BLU6%) o

REHEHALEIC & A RO O E % Table S B L U Fig. 3 1IT/R L7,

MAZ I Z T SOmix FEFEAE T T 6RMAE L 2w TFh oMBHICBVTH, iAoMK
ERERLEEEMBOFRERAEROON L o720 —F. SImix fFFIET D & ik K i
(1.1 mg/me) Ti&, MIPEEMEIC X D O TR MRS HE W22 o7 (89%) 2%,
BZEL-MED14.1% (gapik &) CHREKOBEREIFR SN, BHOKRNIES
Nize 72, SOmix FETOHBEEH (0.6 mg/md) BT, EHUMEOH
BN (p=0.00361) FBOLN/H, TOHEERISUBEKE ThHo /o £ OMMDLEE

KBTI, REKOBERT S L UEEEMROARLZEMERD o ikh o7,
REXTHE & U CH V22 E#E T O MC AHEEE B8 & U S9mix /£7E T T D CPA LEEE T
Bt 3 RAIHE (cte) R Be e i PRUDIT (ctb) 2 E0IBERE % b oIl ESHEEICHERE I N,

Lg

[ Fi 1

N-AFNT =) E, BEEICID24ME B X 48R EmME L - FiRER (0.6
mg/mf) BLPRBEF (1.1 mg/nt) T, BIRLAMRD15.5%~43.2% 1 ek oifE
REPFRIO,

ABERAECBNTIE, SOmix EFETCORBLELAZIOmM OBELX &L T
NTOREHE (03~1.1mg/nl) KBV THREBEOBERE LHFEMEMEOFRERIHE
Do rolze —H. SOmxFET T, BBEH (1.1mg/nl) IXBWT, BIEL .
M D14.1% I REEOHBEREPFER SN,

o> T, MAK, EEOREEMHT T, REREN O CHL M T ok BE +
Lo

I§)

HHETH L
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FABOERI H72 ), HEROBHECELELREBTRVOHLTFRHLELr o225
RRUREBREHEY O OBRBLIE 225 72,

[ Wikl
1) BARRERRFES - MABWRARSM AR  (LEWE L 2 REBEEET b T X,

HEE)E. 1988
2) AfE X BB (UED REEREEMBRT-4E, T T4 - -4t 1987



Table 1 Growth inhibition of CHL cells continuously treated with
N-methylaniline (MA) for 48 hours without S9 mix

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

0 100, 100 100.0
0.03 106 , 101 103.5
0.07 104 , 101 102.5
0.14 76 , 66 71.0
0.28 55, 52 53.5
0.55 62, 61 61.5
1.10 48 , 41 44.5

Cell growth was measured by Monocellater ™ (OLYMPUS)

Table 2 Growth inhibition of CHL cells treated with N-methylaniline (MA)

for 6 hours with S9 mix

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

0 100, 100 100.0
0.03 107, 110 108.5
0.07 109, 107 108.0
0.14 105, 110 107.5
0.28 105, 105 105.0
0.55 89, 94 91.5
1.10 59, 35 47.0

Cell growth was measured by Monocellater ™ (OLYMPUS)



Table 3 Growth inhibition of CHL cells treated with N-methylaniline (MA)

for 6 hours without S9 mix

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

0 100, 100 100.0
0.03 105, 106 105.5
0.07 102, 106 104.0
0.14 98, 106 102.0
0.28 102, 103 102.5
0.55 109, 115 112.0
1.10 105, 95 100.0

Cell growth was measured by Monocellater "™ (OLYMPUS)



Table 4 Chromosome analysis of Chinese hamster cells (CHL) continuously treated with N -methylaniline(MA)** 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
Controll) 200 0 0 0 0 0 0 O 0 0 0 (C00) O0( 00) 050
Solvent * 0 24 200 0 0 0 0 0 0 O 0 0 0 C00) O0(C 00) 025
MA 0.3 24 200 3 1.1 0 0 0 O 5 0 5% 25) 2 ( 1.0) 038 - =
MA 0.6 24 200 32 15 28 0 O O 10 & 0 47%(235) 30% 150 ) 0269 + —
MA 1.1 24 148 6 16 25 0 0 2 O 49 0 30 %( 203 ) 27* 182 ) 0217 + -
MC 0.00005 24 200 9 43 90 0 0 9 40 191 1 90 *( 450 ) 87*( 435 ) 038 + -
Solvent" 0 48 200 0 0 0 0 0 0 O 0 0 0 00) 0 (C 00) 050
MA 0.3 48 200 1 0 1 0 0 0 O 2 0 2 (10) 1 (C 05) 050 - -
MA 0.6 48 200 10 7 3 0 1 2 10 63 0 31 % 155 ) 27*%(135) 038 + =
MA 1.1 48 192 38 37 81 3 1 2 60 222 0 83%( 432) 68*(354) 0009 + —
MC 0.00005 48 200 13 49109 1 3 6 70 251 0 102*%(510) 99*(495) 025 + -

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. 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) Seven hundred and eighty-one
cells were analysed. 7) Four hundred and seventy-four cells were analysed. 8) Six hundred and eighty-one cells were analysed.

* : Significantly different from solvent control at p<0.05. ** : Purity was 99.5%, N,N -dimethylaniline (0.47%) and aniline (0.014%)
were contained as impurities.



Table 5 Chromosome analysis of Chinese hamster cells (CHL) treated with N-methylaniline(MA)** with and without S9 mix

Concent- S9 Time of No. of No. of structural aberrations 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 0 0 0 0 0 O 0 0 0 C 06) 0 ( 00) 0.25
Solvent ~ 0 — 6-(18) 200 0O 0 0 0 0 0 O 0 0 0(C 00) 0 ( 00) 0.25
MA 0.3 — 6-(18) 200 2 0 0 0 0 0 O 2 0 2 (1.0) 0 (¢ 00) 0.50 - =
MA 0.6 — 6-(18) 200 1 0 0 0 0 0 O 1 0 1 ( 05) 0 ( 00) 0.50 - =
MA 1.1 — 6-(18) 200 30 9 6 0 0 O 12 0 4 ( 20) 4 ( 20) 0.88 - =
CPA 0.005 — 6-(18 200 0 1 3 O 0 O O 4 0 1 ( 05) 1 ( 05) 0.38 - =
Solventl) 0 + 6-(18) 200 1 0 2 0 0 0 O 3 0 2 (1.0) 1 (C 05) 0.38
MA 0.3 + 6-(18) 200 6 0 0 0 0 0 O 0 0 0 (C 060) 0 (¢ 00) 0.63 - -
MA 0.6 + 6-(18) 200 1 3 7 0 0 1 O 12 0 S(C25) 5 ( 25) 188* — -
MA 1.1 + 6-(18) 177 3 11 3 0 0 0 10 57 0 25*( 141 ) 22*( 124 ) 07460 + —
CPA 0.005 + 6-(18) 200 8 5 16 0 0 3 O 32 0 22*( 11.0 ) 20*( 100 ) 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.), 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.

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) Five hundred and forty-three cells were

analysed. *: Significantly different from solvent control at p<0.05.  ** : Purity was 99.5%, N,N-dimethylaniline (0.47%) and

aniline (0.014%) were contained as impurities.



== == treated for 48 hr without S9 mix
—l— treated for 6 hr with S9 mix
(= treated for 6 hr without S9 mix
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Fig.1 Growth inhibition of CHL cells treated with N-methylaniline
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2 s structural aberrations, treated for 24 hr
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'g 50 —@— structural aberrations, treated for 48 hr
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Fig. 2 Induction of chromosome aberrations in CHL cells continuously
treated with N-methylaniline without S9 mix

60
=] J= structural aberrations, without S9 mix
50 - =—fll—= structural aberrations, with $9 mix
m=[Je==  polyploid, without S9 mix
i ==l-- polyploid, with S9 mix
40

9% of cells with chromosome aberrations

0.00 0.25 0.50 0.75 1.00
Concentration (mg/ml)

Fig. 3 Induction of chromosome aberrations in CHL cells treated with
N-methylaniline with and without S9 mix
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