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2-AF)-2-Fu~y=p YV (MPN) iZ, CHLIUMIB (F¥ A1 =—X - NARF —,
FTESR) KRBAERFELHFRE L

MPN @ CHL/IU MR B3 % 50% AEM IR LI, SO mix FF7EF THEE LI L 74
A (SO FIDHH C 6l BLEG: 18K O EEREE) . 0.27 mgmL TH o7z, —H. S9 mix
FEAETE T TR RLE (SO KB DA 1 I MEM ¥ %) L7254 B L UhEBLE
I EERE P C 24BE LER) U 7238 A3, 0.67 mg/mL (10 mM) DIEEEICB VT H50% Tk 2
B MBI 3 b & N2 2o 72 |

DT D HRBERERR TIX, S mix FEFFFE T TORKEMLE B X UE Gl (24
BB ICBVTiE, 0.67 mgmL DEE*RENIHERE L L., Ak 2 TEF3IREZERE
L7z SO mix FEFET TOEBMMEIC BV TIE, S0% M FEHHIERE O UFRETH 5
0.54 mg/ml. DEF T HEAIBEL L, A2 TR SBELHRE Lz, REEIFTHITE
ZRBIBEIR., SOmix FETBIUCHEFETTERBELAAL 2B S, T TN
0.27 mg/mL B & ¥ 0.67 mg/mL . 24 FEFALIRIC BV TIL 0.67 mg/ml & Roz®d, Z
NODREZZFOTUTR BREZBENRL L7,

GRS OF R, MPN i3 S9 mix 77 T TOEE BMHEELEATICB W T, $afoRE
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LW H OBIEWRZ M T 2 20 OEMREFEEO—2 L LT, WASYREMREZ A
WA RBERE REBEND D, EFWEIC L o THERENLLBAREEICIE, KBIL THE
BE (Fvv 7, UM, ZH) EROEE @RISR, REEMR) 25 ). §iE i3 DNA
BE. BEIMRBOSRBEORTE 2EZ ML T 5, RFRTH W CHL/IU MRz,
AL % . —RIALEWE IS L TREFREORBBESE V-0, Jik
REFBRCI{HVwORS,
ZREWEOMBANOEY DNA ¥ 72 1385584 % &) o3 2/6H 13, BEERT 25
AL, RBEHRAESNTERBEBEISRENL BAICKNEN S, L2LE26, REEN
DEERBFMRB CH Ve REEMR Tk, REERLEFEV DD 2Viddo T
HEHEMEWZ L6, —FICIZT Y FOFEIOFAB L2 FREY R — b 9000Xg EiF
(S9) ZAtFWE ORBIEMALEZRET 2 7-0ICHV S, REARERBRICBVTIE, E#
ERZRIET 5 -0 OMIRFI L LT, S9 mix JEFFET TOEFNIES X UG R LEH
HY ., M TRINGHACIER £ A 2720 OMBERFIE LT S9 mix FF7ET T O HLE
5,

OECD Bt Z W B L e iR BHRAEERDO—TRE LT, MPN OMREIRE
BB % BPTS 3 728, CHL/IU MRS % F V2 Bt kR SRk M L 72 % BARERI,
[FHACFWEF IR RBROFEICOWT] PR 94 10A 31H. RARKHE 2875, &
A 1275, FR09 - 10 - 31 ZE/E 25) LU [OECD EHREBA 1 FJ 4 ¥ 1 473]
R L. (bW GLp 2| (WBFD 5945 3H 31 H. BRIRESE 395, RS 22975,
59%LREE 855 CLETHER 634 117 18H ., REMIE 2335, #ESH 385, 63ERF/E 8235)
WCEDWTERL 72,

AP & 5]

1 #HBRYES L UBE B
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2-




EBRPMPEETH D LOVHRENT,

REBICEL TR, EFHOOERHERAK (RBREETY, Uy &S | K8HT3) ICHMHE
L. L7z, 2B, PRERFOKER, #RYWEBHEIZ, 75 AFv 771 v ¥ a2k
THIERHEUIDLIENS, FTATTAT 25m’) 2HL 7,

BB E L LTHWAZY 27858 2X2 77 3 F (CPA, SigmaChemical, Ty MF5 !
73H0846) B L U~ A b~ AT CMC, HFBEEELE. vy FES | 204AGL) 13 H K3
Bl L., RAERAKCREEETS., vy ME5 | KSH73) KB L THW,

2 Mk

CHL/IU #ife (JCRB #lifg/ N> 7 & § AF) 1. P4 (Cansera International, & v M
5 12608311) 2 10% &6 A — 7V MEME# (HAKEE) 2HW, QO ¥YFaX—-F—
(5% Q02 37C)ANTRERE Lz, T 72, MERBEMN 10REIA TREC A7 @bk O
ik, 19884E 2 ICAF LB T #8, BAR 2110 6

3 SO BULH

SOFva—<r, vy S . RAA-389, 1998FE §HELE) X, 7/ "\ VES =&
5,6V 5KV EHE L7 TEIB O Sprague- Dawley £ 5 v + DTS SR L2 D
DEMPEAL., HHAKE T-80CIHRE Lz, F V3 —2X-6-1) B (G-6-P. SigmaChemical)
B-=aFUT7IFTF=UIX7 VAT R VER ERILEL. B-NADP', %V L ¥ ViR
T BXUKC2HEZIKCHEP L, BEBEL LT-80CITRE L. MARKIEIRITSI,
MgCl, 3 X OF HEPES #10Z ., S9mix & L72, S9 mix F4& T CHEMBEMET 254,
S9 mix, 2R MEM ¥ (MEARE T, SO mix & B ERAEEOBMEDSFILEE)
B LU MEM Kty (MEAE) %R LT SO KIS (BB R E 10 vol% THML
72l FDEBTORAEIEE ¢ 5% S9. 0.83 mM G-6-P, 0.67 mM B-NADP', 0.83 mM MgCL,.
5.5 mMKCl, 0.67 mMHEPES) & L7z, —%. S9mix FEFF7E T CHARBLET 55513,
S9 RO Y ICMEM 3534 25 IR MEM K53 (BRI E ARBOBINE L $8) %
BELALDOZHEALL,
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Yot RS FRBRIC T\ B B BRI AR B Y B b . BRI DA B 3
JNTTHEL R, CHLIUMMBZ 0.25% MY 7Y V2 BV TS L2, 4X10° HmL
OMfLRBBEE L. £OSmLXIOME) 24T A7 5 X 2ICHBELC3AMBELL,
S9 mix FFAE T THERELEST 2546, S9 KK 2.7 mL &AM L 7%, HBYEH
B % 03 mL FORML GHIELL 72, V) > BEGIFEDESTE (Ca B X U Mg 2 &1)
TGS, FEHEH S mL IS L, S5 ISHMEEL 2, —F. SO mix FEELAET TH
BRIERS 2354, SO RIBHORD DI MEM $H% B 7= DAL ORMEIE, SO mix 72T
OB L [FREICAT o 720 T 77, EHAEICB VTR, FHEh 4.5 mL & 3EHARH L7125,
WERWEREB L 0.5 mL FORML 4BRE L 72, 28, HBRYHIIEEEYETDH
5T, Bl TAMEZITo 72,

T OMBRFNCHB VT, 0.021 ~ 0.67 mg/mL (10mM) D& EEEEE TRE L /-, FEER
T, 0.02% EDTA SR VEBBEEFSEHR C BIUMS 22w 277 A4
D SmLMZ CTHIRRZ XA L7, £ DR BB 0.5 mL % SR VEMIREHE A HIRH (7 A
v } ¥®I. Coulter) 9mL ICHI%. T—I % —% 7 ¥ % — (Model D, Coulter Electronics) % i
W7 522480 O EZEHEIL7- 175234 ) 2EFEHHIL.. R0 OFEEZ Mk
el 2L TAEBOBENBRICHT57 7204 ) OMBEOLZRD, HER
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WNE =Ky —I X 5 MREHEENE & et MERER 2T o 72, BBRBEMERZ. Mgt
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FEHIRIRER L 2 IZEARICAT o 72 ERELAE T, SOmix FAET L IEFET T 6RFRILE

U7zo EHRPITI 24 FILER L7z, 2B, R EAER O, WE ., BiEsh
BB X UM R R & R AR, F -, BT REEE X UG R
KOWTIEHI— NI —h7 v — X AHIBEERAERITD R o7,

P BRSOV T, SO mix EFAT CHBBAET 5356, MEMAH 2.7 mL
203 mL DFFEFHEAKEZ ML, MC ZRMEIEED 0.1 ng/mL &7%5 XML,
Y 254 HEH 4.5 mL 12 0.5 mL DR FEFAKEZMZ, MC 2 RKIEED
0.05ug/mL & 722 X WMLz, T/, SOmix FAE T CEE FAE T2 54, S9RE
W27 mL 203 mL DR FESHKEMZ, CPA ZHMIEBEN 5 ugmL & 25 X9 ICHEM
L7z,

BT O 2BMATIC, Tk I PR BB 0l pgmL X723 & ICRINL 720
BRTHR, BHLRE, 0.02% EDTASHE ) VEBREEESAE (G BXUO M &%
ZV) 27FA34) smL Nz CHIBEIZATL, 15 mL OFLEICED -, BWERWER
B L BRSO WVWTIR, 2 OMRBE 0.5 mL 2 FREMREFTEAAREImL i
Mz I—=NF—ho vy —%ATHRBEEOWELITo 7. R OMBERERE,
Gt RREARVERL O 720 1R L7z (1000 ~ 1200 rpm. 543) o LiEZE/E T, L
M 0.075 MKCL AT 3 mL 201 X . 305 PRI #4175 72, EIRMLIER, BEER
(A5 7= KBERR=3 1 1vv) % 6mL Iz &L Lok, LiEekE, BUHHLE
EEEMRTEIL L, BEROZHREHOITo 2%, PEOBEERTHBLZEEL, £
DLBEEAGAFITIA (O LD 7R MBFICHRBRBNES, - FFEFBIU
AT7AFEFZEA) LIHTL, 20T TREZLA, 175235720 6BOATA FiE
KRR L7z,

3% F LAY (PH 6.8 D 1/15M Y VIREH R CHRFE) TAF M FERZLER, KT
TIWTRE Lz, RBFEES . RBRRBIES B L CERAMEROBN EZHRLAZRS
AR =212, 254 FiER%EZ 22— FEFIHEICANTREL

6 Zeikor
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BEDCI L, BEOBVWAPL 7 7 XA 3B0OSEPHMBOBIEEE 25 2RO,
27 T AT 0.5% & 7 B D BVREE R QBRI R IR & IR L7
SRR (Table 1. 2) 12X U, SO mix fA7E T OE R HLHE T 0.27 mg/mL P E A4
WA REEBRE TH o722 L2b, COREZEDTUTIBEEZEENR L L,
SO mix FEFFAE T QMRS L UEFLEETIE & 31T 0.67 mg/mL PG R SHTOST B
TRERETHoIEDE, INOOREEFOTUT 3MELHTIRL Lz, T,
FehaiTi, BARBERESS - WAHYRBIES (JEMS - MMS) ¥ 12 X 2 58H
WCESWTITo 72, 7275 L. FY v FIo0nTid, A4 K54 ViZfevn, etk aiE &
D{RAFEREUIT L ERL . MERFFRUOHUEILIIFD RV & & L, ek
BEKERY, 2pOHE LTV WSRPHGZEHSEL, SR LI, BEMR bt
FELB L U SRR OBERE OB B SRR ORZILFHRMICTALLZ, 7
FAIIMPH/ONIZATA FERME, ANOBEE VP ZENENLEAFH BT 0%
WX AT — FELTHT L7, #EET T 15 2001, FHMMAR I TRZRD 13 800
B DR PR 2 58 L 72 |

BHEOTRE L HBRYEAEEB B XUCBENBERT, 74 v ¥y —OEERRE
KX DA EERE <001) 2EMH L, T, 375V - T3 7 v Y oERERE’
P<00D) KXY ABKEMHOFEZRI L, CLODORERRZESEL L, £AWEN
LA S O &Ik L CHREARREFREOFHE 1T o 72,

[fhRB L UEE]

MPN ¥, SO mix FF7E T CEBHELE LGB AICBWTO A, BENRL LZ3REK
BOTHRBHROBERE BRERFIICHEML, BERY (Frv 72k 257 5M
Fa D BB EEIXT 5% ~62.0% & & o7z (Table1) o ZNUNDMIEATITIiE, Fbahkolg
ERE AT HMEOEERBENEOL AV TH o7 (Table 1. 2) o HEBEOHR
D B N72S9 mix FAE FTOEBEMLERICOWT, DEY 2RO S, 0090
mg/mL & % 572, ¥ 72, SOmix FAET CEBMREL - HEOEERE (0.068 mg/mL)
BXOFEE (0.14 mg/mL) ICBWT, BHEREMBOFE 2N (p<0.01) 2:BH LN,
FOHBEERIFNEFRIBBB LIV 188% L), BERKFHEIAONZP o
(Table 1) » ISR L L-HBEETIR. FEEHFETLTWA Z L PR E DMK
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EAMTERP o L6, FRBEIC X ) EREME OEEMBERFIICRI L
WREMEDE Z b NDb. TN OMEBERY) T, FEEMEOEEIIBEFROLALT
Holz (Tablel, 2) o FEEMBOFRICHEL TiX, BEKFESROL LRV L
b Dy MEIZKD Do 72,

—%. BYEEYE L LTHWZ MC id, EREAHEO SO mix F1E T 5 & UHEiLEic
BWIRBEROBEREZFRL (Table 1, 2) . CPA IZERHLED SOmix FETICH
WTHBROBERELFREL (Tablel) o SR ODOBHENBYWHEOBR LD | KER
RO HER S 7z,

DEDKERIY, MPN iZRBEHILEN TR L TROBKBREZFRTIMWEATH L Z
Dl VAN /= (A

MPN DX FVEIKFZICBHR LWL 727 u= bYvid, RENEEILOEE L I1ZERH
RICRBAEOBEREZFRT 24, BEEARZFRLZVE I REFH LY, F7-,
MPN D= b Y NVEFO D DICBR L TWEAF VA Y7 ) L — MIOWTIE, Bbifk
DEBERELFRT LN, FOEBERFHVI LB ONATVEY , ThbDZ edh b, 1t
FREEWICEUL IR 03EIE., LY ICERBROBERTE LFRT 54, £ OfEH
B IX R 5 R OSRIE S 7,

Trz, 77U BS R IMEOVTIE, ERERERRBRTHEOBRIEL LTV 5 |
MPN X FIVAF 7L — MIOWTIL, BIREREREBB LUV a vy VaynNrz
AW HER AR E b CREOEEFHE SR TWNnEY ™,

CORRIC, KRB CTHBEOERERL 7 MPN OERILAWIC BT REREE T4
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Fig.1 Growth inhibition of CHL/IU cells treated with

2-methyl-2-propenenitrile




Table 1 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with 2-methyl-2-propenenitrile (MPN)** with and without S9 mix

Concen- S9 Timeof No.of No. of aberrations No. of cells A Concurrenté) Mitotic )
Group tration mix exposure cells ) Others) with aberrations POL ™ Trend test ~ cytotoxicity  index
(mg/mL) (h) analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) TA POL (%) (%)
Non-treatment 200 O 1 0 0 0 O 1 0 i ¢05) 1 (C05) 000 E— —
Solvent” 0 - — 6-(18) 200 0 0 0 0O 0 O O 0 0 (00) 0( 00) 013 100.0 T
MPN 0.17 — 6-(18) 200 0 0 0 0 0 O 0 0 0 C00) 0 00) 013 102.9 —
MPN 0.34 — 6-(18%) 200 0 01 4 0 O 5 0 3 (15) 3 (15) 025 - - 104.9 E—
MPN 0.67 — 6-(18) 200 1 1.0 0 0 O 2 1 2 (10) 1 ( 05) 025 87.5 12.0,11.2
MC 0.1pg/ml — 6-(18) 200 10 59 184 1 3 0O 257 4 122*%61.0 ) 119*% 595 ) 0.00 e _—
Solventl) 0 + 6-(8) 200 2 3 0 1 0 O 6 0 S5 (C25) 4 ( 20) 050 100.0 E—
MPN 0.068 + 6-(18) 200 4 10 7 1 0 0O 22 0 19%C 95 ) 15* 75 ) 3.13*% 80.3 E—
MPN 0.14 + 6-(18) 200 3 16 27 1 0 O 47 0 31%(155 ) 30*( 150 ) 188* + — 80.7 S
MPN 0.27 + 6-(18) 200 20 146 126 4 0 320 6l6 0 129%( 645 ) 124*( 620 ) 0.14 8) 57.5 0.8,1.6
MPN 0.54 *** + 6-(18) — E— 20.0 Tox, Tox

CPA 5ug/ml + 6-(18) 200 9 47169 4 0 O 229 1 127*( 635 ) 124*( 620 ) 0.13 —

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,

POL : polyploid, MC : mitomycin C, CPA : cyclophosphamide, Tox : cytotoxic.

1) Distilled water 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 number, representing cytotoxicity, was measured with a Coulter Counter. 7) Metaphase frequency, mitotic index, was calculated

by counting 500 cells in each dish.  8) Seven hundred and thirty-three cells were analysed.

* : Significantly different from solvent control at p< 0.01 by Fisher's exact probability test.

** : Purity was 99wt%. This substance contained impurities as follows: p -methoxyphenol as polymerization inhibitor (51 wt ppmy), acetone (19 wt ppm) , acrylonitrile
(59 wt ppm), propionitrile (55 wt ppm), methacrolein (72 wt ppm), isobutylonitrile (48 wt ppm), hydrogen cyanide (35 wt ppm), and trace amount of acetonitrile and
cis -crotonitrile. *** ; Chromosome analysis was not performed because there was no metaphase due to cytotoxicity.




Table2 Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with 2-methyl-2-propenenitrile (MPN)** without S9 mix

Concen- Time of No. of No. of aberrations No. of cells 2) 5 Concurrent” Mitotid’
Group tration  exposure cells 2 Others® with aberrations POL "~ Trendtest cytotoxicity index
(mg/mL) (h) analysed gap ctb cte csb cse mul ™ total TAG (%) TA (%) (%) TA POL (%) (%)
Solventl) 0 24 200 1 0 0 0 1 O 2 0 2 (10) 1(C05) 000 100.0 —
MPN 0.17 24 200 0 1 0 1 O O 2 0 2 (10) 2 ( 10) 0.00 119.6
MPN 0.34 24 200 2 0 0 0 0 O 2 0 2 (10) 0(CO00O) 000 — - 120.7 —
MPN 0.67 24 200 0O 0 0 0 0 O 0 0 0 C00) O0C(CO00) 025 109.0 10.2,9.0
MC 0.05 pg/mL 24 200 3 19 8 3 2 0 114 0 81*(40.5) 80*(40.0) 0.00 — E—

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,

POL : polyploid, MC : mitomycin C.

1) Distilled water 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 number, representing cytotoxicity, was measured with a Coulter Counter. 7) Metaphase frequency, mitotic index, was calculated
by counting 500 cells in each dish.

* : Significantly different from solvent control at p< (.01 by Fisher's exact probability test.

** : Purity was 99wt%. This substance contained impurities as follows: p -methoxyphenol as polymerization inhibitor (51 wt ppm), acetone (19 wt ppm) ,
acrylonitrile (59 wt ppm), propionitrile (55 wt ppm), methacrolein (72 wt ppm), isobutylonitrile (48 wt ppm), hydrogen cyanide (35 wt ppm), and trace amount of
acetonitrile and cis -crotonitrile.
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