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[% #1

m-tVA Ty Dinvio FEEREFRUEL, Fr A =—X - NAZA 5 —5EEMR
(CHL/IOW)%* A CTHRET L., BHEOKREE -,

EHEET OH50% OWIEIE % Ry IEEIR 0.52mg/nl Tho 2o —F . R EHALE
Tid, L.1mg/mé (10mM) DEEICBVTH50% 2L 2 HIEHFHER RED o2 o
2o $o T, BREETIZ0.52 mg/nl D BEL ., MEHEHLETIRLL mg/nl DREE Z 1
PRBEAEEEL L, BEAEBED 125 L Cl4t 2N ENRE, GRES LT
BEL, EHEEE LT, SOmx EFEETICBIT 524 B & 48RRI ERAIE, /A BHE
MALE: & LTS mix FAE T8 & IR T CoBER (18K E7ERFR) M ERR, EX %
FEELL . BREET A LI & D PR BEF RN A BRI L 72,

B L0, CHL/IU ML % 24855 & U ASBFREHEEE L /iR, TS T OMIBE
KBWT, kOB EREOFREAERDONL o7 —F. ASRFHIERALE L 72
BIREH (052 mg/nt) TIIHEHMUEMBOBE LBEMAER S 28, EOEEIS% K
THY, HEEBHETH o 2o ABEMALEIC BT 2 SOmix FAT B L UFFETOVT
NOBEHIIBVTL, HEROBMERTNFRIEAN IROLNE P o2 —F . SImix
FATBIUEFEETORBEE (1.1mg/nl) TIEAEEMMEOFE BN AN/
A, ZOEEESHERTBETH Y, HIERBEHETH - 72,
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Il
[}

OECD BAfF L FWE R &M R R 2 BURAEFEO—RL LT, m- MV A IV OREHE
MBI RSB EERFOEEZFMT 2720, FrA=—X - NAXY—5EEHN

(CHL/IU) % A\ TREREP RO AR E 3B e £ L 72,

LERoBMEBE. [HHMEDE R IZ2EBRO FECo»T] (BH62E3A31H, RIR
K58 2375, BRE 065, 62ERE303%5) BLUOECD A A FJ 4 ¥ I 473ITHEHR L |
1LZWE GLP (BEFIS9E3A31H. RIRESE 395, ERE 2295, S9ERE 855, HETH
M63EILA18H . RS 2335, #HAEL 385, 63EFHE 8235F) WEIWTEML .



[#E B & 0HE]

1. L7240k

YH—F )Y —Rr27 (JCRB) » b AF (1988%2H . AFK : R 4) L7~
FrA=—Z - NHRH—H#%DCHL/IU (LLF CHL & 8&) Mifax. BoRamkt 108
PLA TRBRIC AV 72,

Z @ CHL #fakkid. —MEIALZEDE (3 L TREBESGV20FEHSA T 5,

2. B OB

B3 \Tix, 4B5/RiM¥E (FCS : JRHBIOSCIENCES, Ty FFF [ 1C2073) % 10% @0
L7z4 — 27V MEM 8588 % Fv 7z MEM B5E#IZ, 1 — 7V MEMEH [=v X1 ] @
WAR (HABIERR)) 94g % 1 £ OAEFKICHERL, 121T T I155H. SERZBE L
b, L-ZNVE Iy (BREEA. HAKRIE®R) 300mg & 10% NaHCO, & 12.5 mé %
MnZ TR L2, 2MERE D MEM $3WIE, ORI 9.4 g% 500 nd @ RFEKIER
L. LUF MEM 8588 & FIRRICFRELL 70

3. BRaESfk
2X10E® CHL Mg %, B Sl # AN7/27 1 v ¥ 2 (E 6 cem. Coming) ([ZHEF &,

37C D CO, £ ¥Fa—#— (5% CO, ) ATHHEL 720

4, HERWE B L URERYDE

(HBR YK
(% ) m-bAY
(CAS No.) 108-44-1

(g v b F 7
(% . ) 107
(& i ®) C,H,N
(8 ) 99.0%
(% H) BEOWET. K BE. YAFLANEFYF (DMSO)
BLU7+E b /ICWE, BA-315C, #$5203T, FECARRK
4



141 (#2487 —=N/K) ThHb,

(32 it %)

R £ & ) BEHR

(& = ) TEMCETAEEL L.

(B ToLEEN)  BEFEHONLERRE TEM L 72E P ToREENER
T3, 26.0~220mg/né DEFEFHEATIRBIEZLETH o 72

&

( Appendix 1) o
(BT R
1) EEEORRICHV2WE
L % &) <L hr<4PvC

(B& =) MC
(m v + & B) B8l4ABB
(%4 1% ) I FEREE T R

R F & ) BEIRS

2) RAHEHALEORBRICHV 2 E
(1t * %) vrukax77IF
(& %) CPA
(o v + & &) 67F-0155
(8 1 %) Sigma Chemical Co.
R F & #) SEARSF

5. HERME OFR

PERMEORBL, FHOD E4T o7, BIEIEDMSO (SigmaChemical Co., T v M5 !
30H0608) #* Fiv 7z AL BHEICEE L CHEWR (HEFEPHIEKER T 13220 mg/ndB & U221
mg/mf, FEAKRERERTIII04mg/nlB & U220mg/nl) #FRAEL, DWW TEE 2 BHE T
JERFIRL TRREDBEOHBRYE RSB A EH L7 HRDEREB L. £ ToHERI
BOTEEEED 0.5% (v/v) %5 EHIICMrze REBERERBRCIB G, BEE
BLURIEUAEDGERER L REERIIO VT, FREFNOEBRYERME DS S
Sk BEMER AR BICB O TITo 720 ZOKE, AREOBRER, TXTHFAE
AP (BEFP TCoOEHERIIMNEIETREN0~110%) DETH - 72 (Appendix 2) o
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6. FERSZA

EEETIE, Mt 3HMEEL2OLEEBRLE T, 714 v V2 TR S L &
EOWERYBE MBI 25w ¢ 2 INZ ., 240FR B X UT48HF M EA LI L 72,

RFEMALE T, ML SHEEE L 20 LERELE T, MEMB8EHE . 2B EED
MEM ¥, BLUS9Imixk Fh 4.1 1 0EETRELZEEIM 2714 v ¥ a
WA 726 72, SOmix FEFAETOLBEEICBVTIE, MEMBEER 3 274 v¥akl
MZx7ze £DH, EHIT15p ¢ OHEERYWERBBELINA T FRRLE L 720 BT,
R EERWICRHR L, B IBRHEEE L. SOmixDRBEIITHROMKTIT- 72

S9*

20 mM HEPES (pH 7.2)
50 mM MgCl,

330 mM KCl

50 mM G-6-P

40 mM NADP

K

e T = T S I OS]

EFF 10

* S9 : Sprague-Dawley 2T v MIT7 =/ NVES—VE 56XV T TR ERS
LTHRB Ly a—< @)D S9 (O v bEF : RAA-289, 199342 &EB L f v
FES I RAA292, 19934E5H&E) #BEAL. AT T-80CHBEBEAMNICEFEL
720

7. AR BEsE ISR ER
Pta KR EAREBRICAVCAIBBRYE OUIBE 2 RET 5 720, HERYE OMBIHEIHEIC K
ETHE LR,

7.1 LIRS

B TII4SEERMMIEBBE IC DT, F 22, ABNEMILE TIESImix FAET B & UIEFE
T O6REMEE I oWV THIEEMNHRERE ER L /2, LIFRE X, HBREAFPTORK
R NEEETIE 044~1.10 mg/nd (10mM) | A HHEEALE Tk 0.03~1.10 mg/nf

(10mM) OFHBEOEE V7o T4 v ¥ alid BBV T2HA W 72,



7.2 FEARVEHLE:
BT, BEWAET05, 10% AVY Y YEEREMALZ THBEET 4 v ¥ 2
ZELRECTEEL:. BEH. 0.1% 7Y AZ VL F Ly P THE L7,

73 HEIEEH|OEIE L £ DfER

BERWZ » CHL MRt 2 SEFEnsIfE A . BREEMREEST (Monocellater,
A1) YN AKETER)) AV CEBEOHEEE L L, HERY ELEE OB ET R
AT AHIBBIE O E b o TIRIEL L7,

FORER, m-bVA D DH50% DHIEIH ERTIBEL, 50% % 3 S GAREDME L
DEHLEZ A, BEETIE0.52mg/nl & % o/ze —F RBHEMILETIX11 mg/nt

(10 mM) ORI BT $50% % #x b BEFEMGIVERISRR® bk b o /2 (Table 1, 2,
3B LU Figl) o

8. ARABROBEMER

HIPBFE R RBR O R L 0, REAREABRTHC 2B EomRENH ¢, ERE
Tid 0.52 mg/mé, fOBHEMALETIXLImg/nee L, FRENFHEEFD 12 0REL TR
B, I4ADBREEKBE: Lz, BHESRYE L L THCYMC 8L U CPA iF, IEHAK

(KEBETHER). oy bES I KIGT0) 1CEB L CRE L, ThenafkREs
FRTHIEPMON TR EEYEA L,

8.1 ERH:
BEEETR., 3RO ELERER ., SBELSOTILO 1R, £52
MDF4 v arHT,

iic 1R (mg/ nd) RLER B (hours)
1) LI — —
2) R 0 24
3) m-bATY 0.13 24
4 m-fnvAavv 0.26 24
5) m-bVAvw 0.52 24
6) BEMEXTEE (MC) 0.00005 24




(RIE X h#Ed)

B & (mg/ nl) ALEE % 8] (hours)
7)) BT 0 48
8) m-bAIY 0.13 48
9) m-bVATY 0.26 48
10) m-hNA Y 0.52 48
11) BB (Mo) 0.00005 48

8.2 fEHEMALE
ABEMNETIE, 3SREOWERYENIERER I, B L LT S9mix 21z % WE
rED, Tied 1IEXRT, EH 2071 v v atHn 7z,

Fizs %% (mg/ nd) SOmix ) A ALPRRE A (hours)

1) BT — — —

2) BT 0 — 6-(18)
3) m-tNADv 0.3 — 6-(18)
4) m-rVALVv 0.6 — 6-(18)
5) m-MVATY 1.1 — 6-(18)
6) FEMExTER (CPA) 0.005 — 6-(18)
7)) BT 0 + 6-(18)
8 m-rNAT 0.3 + 6-(18)
9) m-bVATv 0.6 + 6-(18)
10) m-bNAT v 1.1 + 6-(18)
11) BMExTEE (CPA) 0.005 + 6-(18)

9. FBEAMEARVERE
1) BEERTOHFMAIIC, IVt FERKRBEEIKO0.l pgnl X% 5 & 9 ITEERIC
Mz, BEEETH, SHOMBEE ) VEBER (Ca”, Mgme&Ehw) TV,
025% b SYVBERERAVTEDL, 10 0l DELEICED 2,
2) 1,000~1,200rpm T SOMEE L., EEZ2ET0L, LB L /-MAZIC 3 ol ©0.075M
KCIKBHEIMZ A T LT & 0 #3000 FMERRLIE 247 o 720
3) {RERMLEFL, EIREOLERBICAH NV ) TH OKEERR: A5 /-l =13 vv) #6nl%k

_7_



A, THPOEM»CERYy T4 7 Ll oRBMLTEZEL. €0 1,000~1,200
rpm T 57 FRIEE L 726

4) BEBLEYRE, BUHBLH V) THEMA TR ERY 74 ¥ 712 & ) BE
&, 1,000~1,200 rpm T 5SHRLEL L72e COBELHKEIKED R L 720

5) ELLTEB-AEOMBRIC, 02~05 DA N/ THEMA, TCBESI L,

6) MBBEHEDODIEELZ, HOPLOWEHFLTBVAATAFFIFALICHETL, £0F
FRELL 72,

7) ATA FEERIEIZT 4 v 20 & 6BIERL 720

8) A4 K79 ANT7 TR MRSICHET, RERBINFS. 71— FEFBIURIA
FHESEZILAL L,

9) EMELZZATA Fid, FAHEH (Merck) 4.5 ml & M/15 V) Y ERARIEW (pH6.8)
150 mf 1CFHR L 72 4B CH 8o BIg Bk, ABKTES T IVWTEE L 72,

10) o L2254 FERG, 23— FEFIEICAT A For—RIZAN, &— X ITERHRER
WMBES . EARO B 2R L TRTEL 7

10. FeBARSHT

YER L7254 FIEERD I L, 12DF 1 v vapbiBonBE52A54 Fi, B
DBREBZNENUHEH BT LoV E NI — FMELZKRETHFT LAz, & (RS
0. POREEIFBRL TR waRPIHEEREL, REZAEITH MBI VLTI, X5
A FLOZDONELEMBEOR 7 — VO E CREAMICEEL 720

P Roo i, DAREERFESA, WALBYWRR (MMS) 5RHaY 12 X 2 585
EoOVTTV, Bkl 5 BB REO Xy v 7, YN, KRR EDBERFEOA
I E RO (polyploid) DAL D WTEIE Lz, - EEEICoW T 13 200
8. BEEMIC DTt 13 800 05 2L R EBMIE % H47 L 726

11. k& HE
EEIER, WL L OB R B ELAEE oW ToSTRERE. BEL.
M %, WERE S & 5. BEEMR ORI W THEET L, M RBAKICT
AL7,
R RETE e H T 5RO MBBEEICOWT, 714 v ¥ ¥ —® Exact probability test {2
g



L0 BEXSIRE & R LR B &L BT R B RO EERE LT -
2o

BBWE ORBEREFREC OV TOHER., AEL OHEREE LN, REER
WEATHMBROBESY 5% Kl B, 5% 2Lk 10% K& SEfmtt. 10% Ll % 5G%
E L7z



[ERB &L UEE]

BEEEIC L B R R HT DR % Table 4 IR L 720

m-bMVA Dy EINA T 2URES L U 4B ERLE L - RBEN T, REAOHEER
EOHBEECAECENIRDON o, —F., ASHMEMUE L -SiRERH
(0.52 mg/ml) TIXEHBMBOEE LRI (p=0.0189) A LN/=25, ZDHEEIIS%
RiiThHY, ERF— I LOUBBLIUAEL DHEEETIIBENRL % o 72,
RBHEMALE I X 2 B kST O R % Table 5 2R L7

m-bVA Y EMAZTSImix FET B & CIHEFET T RFHLE L 2 ZREFTIE, ©
THROGEBAROBERFTOLBEE AR REMIRO LA L o2, —K, SImix F7HE
TBLUEEATOEEERE (1.1mg/nf) TREFESIBOEE 2N (& D i2p=0.0192)
DVHONT=H, TOHEESBRFHETH Y, WRF— 5 LOLESB L VAL o ELH
TR’ L% 5 72,

e iR e L TRV EEE TO MC A, B L U S9mix /772 T T D CPA AIEHT
LGB RS (cte) R YL RYINT (ctb) 7% EDOMEERE % 3 oM I BHEECHER I
720

A

b=1411
Tl

[

m-MVA DG, EEEICB H24REM B X U 485 B E Bt LB 0050 % o> 1 5l ) ) i
ExE&t F0EHE (013~0.52 mg/n) 28T, CHL M etk off & B
Ml ZFR LB h o7z,

T 72, RBREMEALE D SImix FAET B L CFEFETOI0mMOBEE * &4 v Fh oMl
B 03~11mg/nl) KBVTH, REEOVBERELEEIMEBROBZRER IR O LML
ol

ﬁof\m-wu4vyu\Lﬁ@ﬁ%%ﬁ?ﬁﬁ%%ﬂ@aﬂm%u%éﬁﬁﬁ%%

RO ARR i DRAN



[4F 5C & ]

FABROERCH720), HROCEECELELRIZTRVOLLTFHLE L, o 125
RE R BRI E 2 & DB % 2 o 720

[XX #kl
1) BARELRERZS - WALIWARIHEE  LEWE L 2 REHERET b T X,

HIEEIE 1988
2) AfE X BB (UED eRREABRTF-s4E V- T4 - =, 1987



Table 1 Growth Inhibition of CHL cells continuously treated with
m-toluidine for 48 hours without S9 mix

Concentration Cell growth (% of control)
of m-toluidine
(mg/ml) Average

0 100 , 100 100.0
0.44 59, 65 62.0
0.53 45 , 53 49.0
0.64 32, 41 36.5
0.76 22, 24 23.0
0.92 10, 8 9.0
1.10 0, 0 0.0

Cell growth was measured by Monocellater ™ (OLYMPUS)

Table 2 Growth Inhibition of CHL cells treated with m-toluidine for 6
hours with S9 mix

Concentration Cell growth (% of control)
of m-toluidine
(mg/ml) Average

0 100, 100 100.0
0.03 104 , 95 99.5
0.07 106 , 90 98.0
0.14 102, 93 97.5
0.28 102, 89 95.5
0.55 97, 89 93.0
1.10 93, 81 87.0

Cell growth was measured by Monocellater ™ (OLYMPUS)



Table 3 Growth Inhibition of CHL cells treated with m-toluidine for 6
hours without S9 mix

Concentration Cell growth (% of control)
of m-toluidine
(mg/ml) Average

0 100, 100 100.0
0.03 9%, 110 102.0
0.07 9% , 107 100.5
0.14 89, 99 94.0
0.28 89, 94 91.5
0.55 84 , 91 87.5
1.10 76, 86 81.0

Cell growth was measured by MonocellaterTM (OLYMPUYS)



Table 4 Chromosome analysis of Chinese hamster cells (CHL) continuously treated with m-toluidine** without S9 mix

Concent- Time of No. of No. of structural aberrations No. of cells 4) 5)
Group ration exposure cells 2 Others with aberrations Polyploid  Judgement
(mg/ml)  (hr) analyzed gap ctb cte csb cse f mul total TAG (%) TA (%) (%) SA NA
Controll) 200 O 0 0 0 0 1 O 1 0 1 ¢ 05) 1 (C 05) 0.38
Solvent” 0 24 200 1 0 0 0 0 0 O 1 0 1 ¢ 0.5) O ( 00) 025
m-toluidine .13 24 200 1 0 0 0 0 0 O 1 0 1 C 0.5) 0 ( 0.0) 0.25 — -
m-oluidine  (),26 24 200 1 0 0 0 0 0 O 1 0 1 ( 05) O 00) 025 — —
m-toluidine  ().52 24 200 0 2 1 1 0 O O 4 1 4 ( 20) 4 ( 2.0) 0.63 — —
MC 0.00005 24 200 3 35109 2 2 4 0 155 0 9 *( 48.0) 94*(47.0) 0.13 + —
Solvent” 0 48 200 0 1 2 3 0 0 0 6 0 4 ( 20) 4 ( 20) 025
m-toluidine  0.13 48 200 O 0 0 0 0 0 O 0 0 0 ( 0.0) O (C 0.0) 0.3 — —
m-toluidine .26 48 200 0O 0 0 2 0 0 O 2 0 1 ¢ 05) 1 (C 0.5) 0.38 — —
m-toluidine (.52 48 200 0 1 1 1 0 1 O 4 1 4 ( 20) 4 ( 2.0) 1.25* — —
MC 0.00005 48 200 8 43 73 4 6 9 0 143 4 95*( 47.5) 90*(45.0) 0.50 + —

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 analyzed in each group. 5) Judgement was done on the basis of the criteria of Ishidate et al. (1987).

* . Significantly different from solvent control at p<0.05. ** : Purity was 99.0%.



Table 5 Chromosome analysis of Chinese hamster cells (CHL) treated with m-toluidine** 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) Judge:ment5 :
(mg/ml) (hr) analyzed gap ctb cte csb cse f mul  total TAG (%) TA (%) (%) SA NA

Controll) 200 0O 0 0 0 0 0 O 0 0 0 (00) 0(O0.0) 0.13

Solvent” O — 6-(18) 200 0O 0 0 0 0 0 O 0 0 0 (00) 0 (C0.0) 013

m-toluidine 0.3 —  6-(18) 200 0O 0 01 0 O O 1 0 1 (05) 1 (05) 0.13 - =

m-toluidine (.6 — 6-(18) 200 30 2 0 0 O O 5 0 4 (20) 1 (05) 013 - -

m-toluidine 1,1 — 6-(18) 200 1 1.1 1 0 0 O 4 0 4 (20) 3 (15) 0.88* - -

CPA 0.005 — 6-(18) 200 1 0 0 4 0 1 O 6 0 4 (20) 3 (15) 0.25 - =

Solvent? 0 +  6-(18) 200 0 00 2 0 1 O 3 1 3 (15) 3 (C15) 0.13

m-toluidine 0.3 + 6-(18) 200 1 0 1.0 0 O O 2 0 2 (10) 1 (05) 0.00 - -

m-toluidine 0.6 +  6-(18) 200 O 1 1.3 0 0 O 5 0 S (25) 5 (C25) 013 - -

m-toluidine 1.1 + 6-(18) 200 30 3 0 0 1 O 7 1 7 (35) 4 (20) 0.88* - -

CPA 0.005 + 6-(18) 200 S 40126 3 3 5 10 192 0 105 *(52.5) 104 *(52.0) 0.13 + =

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 analyzed in each group. 5) Judgement was done on the basis of the criteria of Ishidate et al. (1987).

* . Significantly different from solvent control at p<<0.05. ** : Purity was 99.0%.
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