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[% #1

3-XAFNA4-Z b T2 ) - VORBERBRESFRESY, Fr4=—X - NARY —5EM
f2 (CHL/IU, DL TFCHL & BE$) % AW THRET L7,

1. #ERHETE NGB

EEEIIBITA850% OWHEAH F /R TIEEIL 0.023 mg/nl Th o7z, —F, RBHEHE
fLEDSImix FEAE T B L UEFETICBIT 52850% OHEAG 2 =~TREILX. Thfh
0.12mg/né B L U015 mg/nt TH o720

fE> T, REARERBRICIBW T, EEETIE 0023 mg/nl. AABNEHILETIE 015
mg/ml DNBBRE*FNIFNHEEEL, ZOI120BEZHREE. 14ADBELEEE
& LTHW,

2. REARERR

EHEICL ), CHL M % 245 B X 48 BFRME L -8R, TRTOLBEICBW
T, BEAOHERECHEREHROFRER RO W2 o7z,

—% . REEHILHEICB T 5Smix FFEETOHRBENTIE, BB LMD %S
BAEOEERENBO SNz, T/, Omix FAETFICBIT AT XTOLERFET, BEL
MR D10% L E (gap &) ICHREROBEREIRD LN, BEIERIFTLN,

3. *Em
3-RFN-4-= b0 T x /= Vid, SEERLRBREET T, HEERO CHL Mg
REKBRFEZHFRTLLEHM LT

1l
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OECD MLt #WE R & i\ R L BHREEXO—RE LT, 3- A F V4= b7
= VOREEMIC R T R EEN P E LB T 5720, Fy A Z—X - NARF—
BEEMR (CHL) ZAWTRBRENREAEETTRTER L.

LROFBL., [HBLZWREIHELFTBROFEIC>WT] (BM624E3A31H, HFiR
%% 2375, ERE 3065, 2E[HHE3035) BLUWOECD #4 F7 4 ¥ [ 4T3ICHER L,
LW E GLP (BBFISOE3IA31H. TIRES 395, FERE 2295, 59&F% 855, HETH
M63EI1 180, RS 2335, HES 385, 3XERE 8235) CETWTEML .



1. fEH L 74k

[ B L O]

J¥—F - )Y =KX (JCRB) 5 AF (19884E2H. AFHE: : w48 L7
FrA=—X - NAAY—H%DO CHL Ml %, WEBEA 1R THRBRICA V.
Z O CHL ffatkiE. — kB bFEHE I L TRERESEW:-DERAISATH S,

2. BEEBORR

HEIIZ, 4RRJBIEE (FCS ! JRH BIOSCIENCES. W v hE% [ 1C2073) % 10% ¥
L7z4 — 7V MEM 5588 2 Fiv7:o MEM BT, /1 — 7 VMEM ¥ [=v X4 ] ®@
R (HKEEM)) 94g% 1 ¢ OFEZEKCERL, 121 C TI159H. BEEXERRBREL
7eDh, L-7VE Y (BREEA. BAKREMRR)) 300mg & 10% NaHCO, K 125 oL %
MR THHE L7z, 2M5RED MEM BRI, L0 94 g% 500 nt DIEEKICERE
L. BUF MEM ¥ & RARICERE L 72,

3. RSN

2X10*@ D CHL #ifa %, 3EEW Sl ZANTzT 1 v ¥ 2 (B 6em, Coming) (Z3EF X,
37CD CO, £ yFar—%—(5%CO,) NTHEEL,

4. HEBWE S L UHESRE

(B E] (
(% )
(& =)
(CAS No.)
(m v b F B
4 F )
(4 F )
(¥t )
(% EIN)

RERTF—F L D)
3AFN-4-=ra7 /= (Gl 4= F0m-7 LIU—))
MNP
2581-34-2

CH,CH,(NO, ) OH

153.14

99.9%

REBEMEET, K 10.152/100g (25CT) ¥ THRE, I

FVANVEFYF (DMSO) BLUTT71 b+ /ITHETR TV,
4



AR 127~129C, HR207COMETDH %o

' 4t #)

R F £ B BHLIGEARE

(& # M) 170CULOBRICESTEBEOTRED) .

(B cogEt) RBEMEFIATEFMRETER Lo — L ARR (FERE
EEE : M-92-209) (2B ABEHERTORERRRTIE,
0.7812~30 mg/ n DIRFEHFH TIREMIILETDH o 70

(&t R4 & ]

1) EEEOFBRIIAVLIYWE

(1t & %) <Ar=4TrC

(B %) MC

(m v + #F 5) 814ABB

(3 & &) AEREELEMR)

B’ £ #) BEFERE

2) RFERACEORBICHVAWE

(k &5 %) Y ukA773IF

(b %) CPA

(v v + F H) 67B-0155

(% & %)  Sigma Chemical Co.

R F £ M “EFERE

5. BERWE OFRR

BERE DRAEIT, BHDOETT o7z, BIIDMSO (Sigma ChemicalCo., O v M&5 |
120F0413 3 X UF 30H0608) % HiV:7:. B B R L TR (EmEIRERTI2100
mg/nl, RBEAEEERERTIZ4.6mg/nl 2300 mg/nl ) 2RABEL, DWTERAEZBE CHE
KAR L CFEOREORRWE AR L R L7z, BB RER L, @ TORBRICE
WTREEHD 0.5% (V) 1225 £ ) IR 7z, REARERRICBVWTL, BEREB LT
RENEHLE ISRV EIRER L REERIC OV, HRYEARBOESENE % B
FAMFACFMEZ B VT To7c. TORR, FAREOBER. T XNTHAHAN (F
BEENRMEDSS% L L) DfETH o7 (Appendix 1) o

4



6. RERKM

ERETHE, MRz 3HREE L -0LEEREZIET, 74 v V2 lEBR Sl L KR
BEOHBRYEREE 250 ¢ 2 A . 2405/ B X U4SHERLE L 72,

RBERACE TR, Mila% 3AMER L -0 bERREIE T, MEMBEIR | 25RED
MEM BEEHR, BLUISOmixzZNEN4: 1.1 0FATRALABR I 271 v
WZNZ 720 72, SOmix FEFEAETOMBEHEICBWTIE, MEMEER 3 2571 v ai
MR 7z £DHK, 6T 15p¢ DYBRYWERBBLINZ T RRLE L7, MEBRTH,
FEELCEBRIICTHRL., BiC ISRFMEEL, SOmxOFWBILTROMETIT- 7

S9*

20 mM HEPES (pH 7.2)
50 mM MgCl,

330 mM KCl

50 mM G-6-P

40 mM NADP

HEK

Pt ek ek ek et N WD

A5t 10t

* S9 . Sprague-Dawley RT v M7z NV EF =L 56XV T TR 2#HE
LTHEL-Fya—<r@#)DS9 (T v FES : RAA-281. 19924E8HELE) #HAL.
AT T —80C BB IZHRE L7,

7. HOASLEREENH] AR
REAREIARIAVLIRBEWEOLBREZRET 2720, HEBRWH OMKEEIC K
T EET AN,

7.1 RBE&H

B TSR HAEEICOWT, FABERMIETIZ, SOmix FAT 8 L UEFE
T OMEE IOV CHIRIISTEIIRI B L EM L 7. MEBEET, E#EE. REE el
HICHERE D TORKIBEN 0016~0.5 mg/nl DHEDBELHAV/, T4y 2idl
BEICOWVWT 2B AW,



7.2 EAVERE
BT, BEEFIETHOL, 10% A< YEREMA THBRST 1 v ¥ 2124
EL-RETERE L, BER. 01% 2 JAY UL Ly PTHRE LT,

7.3 HWREEIGIOEE L FORKR

WERYE O CHL MRS \Zxd3 A BEREEGIMERT L. B RMREERT (Monocellater, 7
) UNRARFETER) EAVWTEROMBELFNIL., #EBRWELHEROBEREIC
3T AMREEOE b o THEL L7,

FORR, 3-AFN-4-= a7z —VO#H50% OWHEAH ZRTEEY. 50%% 11
XIBEEOELVERLA-EZ S, HEETIZ 0023 mg/nl THo7z. —K. BHEHE
AbEEDSImix FFFE T B L UL TICE T AH50% O EMH 2 RTiREX, ThEth
012 mg/mé BLXU 015 mg/ml TH-o7z (Table 1, 2, 3 BL Fig.l) o

8. AARBRDOEH

MR ABROBR L ) | REARERBRCTHCLHBRWEORREN . HEE
Tt 0.023 mg/md. AABFHEHALEDOSOmix FETBLUEFET T 015 mg/nl &L, £
NENBBREHD 12 OREZTRE, 14 DREZERERE Lz, BUHEMBYWHEELT
FV7-MC 8 X UFCPA i3 iES A (REEETHER). 2y MES I KIGT70) [Z&HBELT
REL, ThENEBERRELFIRTHAIENAON TV ARELTHEM L,

8.1 HEEE
BEEETIE, 3ROSR ENEEER I, }BHELEOTRD 1IFETRIT. %2
MOF4 v atBnl,

ic3 B (mg/ nf) SLEEFRE (hours)
1) EOBEER — —
2) B 0 24
3) MNP 0.006 24
4) MNP 0.012 24
5) MNP 0.023 24
6) X MC) 0.00005 24
(REA~EEL)



FIRE X #HEL)

i3 = (mg/ ml) ALPERERE (hours)
7)) EENTER 0 48
8) MNP 0.006 48
9) MNP 0.012 48
10) MNP 0.023 48
11) BB (MC) 0.00005 48

8.2 MBEMALE
RBEELETIE, 3RBEOHBRYELBEBERERIC, BHEL LT S9mix 2R Z2WE
=ED, T NELRT, FH2BOT1 v varHwi,

2 R (mg/mf)  SOmixDAE  JLEEEFR (hours)

1) ELFENER — — —

2) RN 0 - 6-(18)
3) MNP 0.04 - 6-(18)
4) MNP 0.08 - 6-(18)
5) MNP 0.15 - 6-(18)
6) FBMEXTER (CPA) 0.005 - 6-(18)
7))  BETH 0 + 6-(18)
8) MNP 0.04 + 6-(18)
9) MNP 0.08 + 6-(18)
10) MNP 0.15 + 6-(18)
11) BEMEXER (CPA) 0.005 + 6-(18)

9. REFEAVERE
1) BT O2BEMINIC, TN I FERRIBESH 0.1 pg/nl 1I27% 5 & ) ITHEEIC
Mz, EHERTH, FEHOMIaE ) VEEER (Ca™, Mg"2& kW) Tk,
025% MU TV UVBEERERAVTIEAL, 10 L DELEICEDT,
2) 1,000~1,200 ipm C 53R L. LEZET/-0B, B LAHRIC 3 ot D0.075M
KCl KB E A 5T &1 X 0 305 FHESRLE % 1T - 72,
3) {EIRMLER, EEEOEBICANV ) T OKEERR: A ¥ /- =13 vN) H6nl%

_7_



A, THPSEPICERYy T4 V7 LEFLBMLTEE L, £0% 1,000~1,200
pm C S BAEIL L7z,

4) BLBLEERRE, BUHER IV THENZ THRBEZ EXYy 74 VI X ) R
B34, 1,000~1,200 pm T 55 M=EE L7ze COBEZHEREYELTZ,

5) EibLTHBaROMBEMIZ, 02~05 DA NV THEMZ. +HICRE S ET,

6) MBRZERDOLER, HOPULDEFLTBV/IAFAFSIFIALITHETL, £0XE
TRE L7,

7)) AF5A4 FERBETFTA v v2ilo& 6BIER LT,

8) AFA4KFFADTUR MRFISAET., RBERBINES, WESBLUAITA FE
FEREAL

9) WML ATA Fid, FLFEHR (Merck) 4.5 nf & M/15 V) VEREE (pH 6.8)
150 e VAR L 7o B TR 8O TIRE, BEATHECTTVTREL

10) B L72A5 4 FEKIZ, BEBMEICAT A Fr—XIZAN, 7 — A3 RERL R
Fe. BEAMEHOBRZHR L TRIF L7

10. Bt

EBLL7RA T4 FEEADI L, 120F 1 v VabhbBONRBRLATL FE, BE
DBRBBEFENEFIWRBEREFG PO BV E )T — FILLZZRETHIT L7z, X IR
D POREBEVFEEL TW WS RPEHGZHEL, REZAT MEIIOVWTR, A7
A FEDZDNBEBEHED AT — VOB TreS IR L2,

REBAROSITIE, BARELEREZS. BADDRER MMS) /R&" 12 X 5588
BT, REAED L VRS EREOX vy 7, Y0, B2 EOBEREOE
AR (polyploid) DEEIZOWTEE L, TAHBEREICOWTIZ 15 200
B, BRSOV TIE 13 300f8 04 MM % 54T L 72,

11, kL HE

HEAER, BB L UCHRENEE L SR ELBERE I OVWTOSITERIZ, BEL
MR, BERFOMEEH. SBEEHREORICOWTES L, FEROELRERAKICR
KL?”\:O

FEAREZAETAMBOMBMEEICDOWT, 74 v ¥ ¥ —0 Exact probability test 2
_8._



LY., EENREE L R ELEERB L UBESRE L BEBROGEERELT-
726

PEBEWE OREAREREFRECOVTOHEL, AEL OHERREICHEV, JEARR
EHEATAHAMBOBEED 5% kiz B, 5% Lk 10% K% &M, 10% Dz G
& L7z,



[HERB L UEE]

BRI L BB OEREE Table 4 IR L7,

MNP#Z A T 248 B & U 48BERMLEE L - RIBEH T, JBEAOBERESB L UEHK
MR OHEBEEE CARRMEMIZD bk h o7,

- ARBHETLRIC L 2 RBEGATDOFERZ Table 5 ITR L7,

MNP#% B2 T S9mix FEFFFE T C 6BERELE L /- HiBEH (0.15mg/nl) T, BE LM
D% (gap 2 Ed) CHRBROBERENA LNz, 72, SOmix HFET T 6FFHLE
L7zt RTOBERT, BEL-HEBEO10%LDE (gap 2&8T) CHRAEKOBERENA
b, BHEOERIELNT,

MNP#% BEHIIMZ 2 &, EEROBIFEBIENMT I 20, KRBROABTEEAL
LrE—&M4T, MBEREMBRERTHOpHE AIE L7z, ZOKRE, pHIZ6.87~7.96D
SHENOELZRL, WO RpHOETIIROONL o7, o T, KRERTHFREIN
TeREBARREICELTIE, MNPRINC X A28 0BREILICL 5 X i3 LA, MNPER
HHZ L AZDNABERRICERT A2 b0 E2 N5, —H. RFBRLFITLTERS N
ISHEEORER AV AEREREEREB TR, BEEE. ABERtEOVWThORE
KBWTHIEERERRZEO S hTwiw (RELHES-0405) .

B E L THW/EEETO MC LB, B LU SOmix fF7E F T? CPA JLEH T
12, BB ST (cte) RRBTAREINT (ctb) & EOBEREL O OMIBRIEEEICHER S
niz.

[+ A

3AFN-4-=2 b0 T x /) — VT, EEEICBITA24BHE & U 48N O L LBE
IZBWT, CHL MR IcRBAOBERECEEUMELEFR L2 o7,

—% . RBEEILERIC BT 5Smix EFETORRERE TIL, BREL/HERDI%ICH
BROBEREVRDO NI, /-, Omix FETRXBITATRTONEET, BEL:
MRD10% L E (gap 2 &) ICREAOEERENED S, BHOERIE LN,

it T, MNPid, LR ORBREHT TRREND CHL fIfB I REBRERELFRT L L
K L7,

—10—
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AAEBROERICH72D, RBEOBHEEICEZEYRIZTRVOILTFH LB L1 -7-5F
REUREBSTEHED S ORI E o7,

[3C N
) BARBEERY S - WABWRBRSHNSE  LFWH LI b RBEKRET P 7 A,

BEENE 1988
2) AfE X BB (UED REKEFEFEBT-FE, VT4 - -3, 1987



Table 1 Inhibition of cell growth treated with 3-methyl-4-nitrophenol
( MNP ) for 48 hours by direct method in CHL cells

Concentration Cell growth (% of control)
of MNP
(mg/ml) Average
0.00 100, 100 100.0
0.02 75, 71 73.0
0.03 23, 25 24.0
0.06 14, 15 14.5
0.13 15, 16 15.5
0.25 7, 8 7.5
0.50 I, 3 2.0

Cell growth was measured by Monocellater™ (OLYMPUS)



Table 2 Inhibition of cell growth treated with 3-methyl-4-nitrophenol
(MNP ) for 6 hours with S9 mix by metabolic activation

method in CHL cells

Concentration Cell growth (% of control)

of MNP

(mg/ml) Average

0.00 100, 100 100.0
0.02 111, 108 109.5
0.03 85, 85 85.0
0.06 88, 38 88.0
0.13 51, 46 48.5
0.25 10, 10 10.0
0.50 21, 24 22.5

Cell growth was measured by Monocellater™ (OLYMPUS)



Table 3 Inhibition of cell growth treated with 3-methyl-4-nitrophenol
( MNP ) for 6 hours without S9 mix by metabolic activation

method in CHL cells

Concentration Cell growth (% of control)

of MNP

(mg/ml) Average

0.00 100, 100 100.0
0.02 87, 88 87.5
0.03 73, 74 73.5
0.06 61, 57 59.0
0.13 57, 59 58.0
0.25 7, 11 9.0
0.50 0, 0 0.0

Cell growth was measured by Monocellater™ (OLYMPUS)



Table4 Results of chromosome analysis of Chinese hamster cells (CHL) treated with 3-methyl-4-nitrophenol (MNP)** by direct method

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

Group ration  exposure cells 2) Others Y with aberrations Polyploid4) Judgements)
(mg/ml) (hr) analysed gap ctb cte csb cse f mul total TAG (%) TA (%) (%) SA NA

Controll)- 200 0O 0 0 0 0 O O 0 0 0¢C 00) O (¢ 0.0) 0.25

Solvent ” 0 24 200 0O 0 0 0 0 O O 0 0 0 (C 00) O ( 00) 0.0

MNP 0.006 24 200 0O 0 0 0 0 0 O 0 0 0 (C 0.0) O ( 0.0) 0.25 — —

MNP 0.012 24 200 O o 0 0 0 O O 0 0 O0(C 0L0) O (¢ 0.0) 0.13 — -

MNP 0.023 24 200 1 0 0 0 0 O O 1 0 1 ¢ 05) O (C 00) 0.38 — —

MC 0.00005 24 200 7 256 1 0 1 0 103 0 56*( 28.0) 53*(26.5) 0.25 4+ —

Solvent" 0 43 200 1 0 0 0 0 0 0 1 0 1 ( 05) 0 ( 00) 025

MNP 0.006 48 200 0 0 0 0 0 0 O 0 0 0-(C 00) O ( 0.0) 0.00 - —

MNP 0.012 48 200 O 0o 0 0 0 0 O 0 0 0 (C 06b0) O ( 0.0) 0.38 — —

MNP 0.023 48 200 4 0 0 O 0 O O 4 0 3(15) 0 00) 013 — —

MC 0.00005 48 200 7 12 56 0 4 0 O 79 0 53*%( 26.5) 51*%(25.5) 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: fragment (deletion), 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 sufoxide 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 99.9%.



Table 5 Results of chromosome analysis of Chinese hamster cells (CHL) treated with 3-methyl-4-nitrophenol (MNP)**
by metabolic activation method

Concent- S9 Time of No. of No. of structural aberrations 3) No. of cells % 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 1 0 0 0 0 O O 1 0 1 (05) 0 (00) 025
Solvent” 0 — 6-(18) 200 3 0 0 0 0 0 O 3 0 3 (15) 0 (0.0) 038
MNP 0.04 — 6-(18) 200 2 0 9 0 0 0 O 11 0 8 (40) 7% 35) 0.88 - =
MNP 0.08 — 6-(18) 200 O 0 0 0 0 0 O 0 0 0 C00) O0(00) 025 - -
MNP 0.15 — 6-(18) 200 5 1415 0 0 0 O 34 0 18*%( 9.0) 15* 7.5) 0.25 + -
CPA 0.005 — 6-(18) 200 0O 0 0 0 0 0 O 0 0 0 (00) O (00 025 - -
Solvent" 0 + 6-(18) 200 1 0 0 0 O O O 1 0 1 (05) 0(0.0) 000
MNP 0.04 + 6-(18) 200 10 11 29 0 O O 20 70 0 31*%(15.5) 26*%(13.0) 0.88* + -
MNP 0.08 + 6-(18) 200 6 7 3 0 0 0 O 46 0 21 %(10.5) 18*C 9.0) 0.50 + -
MNP 0.15 + 6-(18) 200 6 9 15 0 0 0 O 30 0 23*%(11.5) 19*%C 9.5) 0.00 + -
CPA 0.005 + 6-(18) 200 25 651521 1 0O 80 324 0 125 %(62.5) 121 ¥(60.5) 0.38 + —

Abbreviations : gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, csb : chromosome
break, cse : chromosome exchange (dicentric and ring etc.), f : fragment (deletion), 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 99.9%.
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Fig.1 Inhibition of cell growth treated with 3-methyl-4-nitrophenol
in CHL cells
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