22TV ER (2-XFITRANZRJIL) D
FoA—XNLRXE2—IEERB *
BwaieaFxREEER

BEHEBNER it

PEEA RRERRELV 5 —



%

il

B

1 Mg -

2 HBRYHE B LU RYWE

3 S9 K

4 ARSI ERIIAAER

5 RetuhRAEBUIR

6 Hetufhoir

KR

FECHH

L& 3K

Fig. 1
Tables 1., 2



2,2-7VER 2-2FN7uxry=r))) (ABMPN) i, CHLAUMIK (F¥ 41 =—
X NBAS— i) CHRERBEEEFEL 2 b o,

ABMPN & CHL/IU Mg &b L T, MHEALH (Hrss shrp C24RERTMEL) B & UV4EHs
RILEL D S9 mix FFFET B L UIEHFEAET (£ 2R S9 KB 8 £ U MEM $E# | ¢ 685
LI 18R] DMIE M) T, BEHAIMRETHS 1.6 mgml (10mM) BV TH 50
% %A% Z B HFEIMHIEERD & e B2 o 726

O EDSRAERE NI B Y T, WHEATE (2400 5 & T 48R AM) B LU
SEIEMALIR (SO mix fFAE FB L UIEFAETF) & DI 1.6 mgml (10 mM) % K& A R AE
EL, A2 CHREFREL 2o RetakF it TXTORIT 1.6 mgml (10mM) D%
ExEt JURRETE 2 BIFAR L Lz,

F DR, ABMPN 3V F oML TIIBWTH | BahoifERE S & Uikt
ML %I L % 2o 72,



LY E O RIZHE % FMT 5 22 0 OSREFEO—2 & LT, WFLEHE B € A
VBRERRERBNSH D, {LFEWE L o THFBE B RAEEAREICIE, KL THE
RE (Fy v 7 O, 2830 CHEOHEY (EEEME., REEMR) 250, siEi
DNAE, #E MO ORE 2 EX KRR L T 2, RRERTHV: 72 CHL/IU Al
Fird, HefathBhid i (., —BIT{E2M BT L TREERRE O RBREN BV 20,
Bl RERFIC L AL NRD,

OECD METH b M HE R &M SR R 2 HHERMATEEO—RE LT, ABMPN Ol 8%
W TAT 5 725, CHL/IUMILE JIv B Rk RERIRE HH L 7o % BARR
. [TEHALEWIE R 2 BB FEICc>WT) (B 624E 38 318, BR%L 2378,
JETEHE 3065, 62 H5 3038) B LU [OECDFHURIRYT A K54 > 473 cHa# L,

(MY H GLP ##t ] (550 594 37 318, WRIRISE 395, FERHE 2295, 59D 85
5. SCETHRFN 634F 11 4 188, BN 2335, 44 385, 63AH 8238) #How
TER L 720



[BH & 5]

1 ik

CHLAUKIM (JCRBAKL/N> 2 & H AF) &, FHKBIMHE (Cansera International, T v
MES [ 2605420) % 10%EL A — 2V MEM B (HKEEE) 2 Hv, COe A v Fan—
5 — (5% CO2, 37C) WTHIEL L. T/, MHBEL 100 CRERIC WV 72 (B4
DR BIE, 19884F 23 12 AT LB T 40, BIFER 121%) o

2 BERWME B & G B E

PERYE T 5 ABMPN (CAS No. 78-67-1) D IMLZEMIMAREE X Appendix 1 1277 L 720
ABMPN i ORI N, BERTELRE L, HEHODE0S%H L EF X
FhEVT—AF by AKEKEHR (CMCNa KB, + #5457 X2, av vHF .
M9G8053) HE L TAHAIRL 7z (DMSO Tit, 1 M THEM L %> 72 % CMC Na KIS % 1§
) o

PtExfBE L LTMw/i2y s as:A 773 F (CPA, Sigma Chemical, @ v &5 ©
73H0846) BL U< A b= ¥ C (MC, BNBEETSE, oy FF% : 0SIAEG) &, {E
SIMARMAK (REBIETY, oy FFS KSHTL) ICEPL L. ARRRL TR 7

3 SO RUBHK

S9 (Fva—<v, uy FEF I RAA-333, 19954F 9 F k) &, 738 M Sprague-
Dawley 2T v M7 2/ SNVES ~VE 56XV 778 25 L THEro L
Y0 EAL, HMEET-80CIKBRE LA, F NV I—R 6-) YER (G-6-P, Sigma
Chemical) , B-=2F Y73 F7F=v VA2 VL4F F) U (BMLE, B-NADP', #*V
TVHNEEE) BLUKC 2R ARCENL, BEEE LT-0TIBRE L, HAIFIIS
L2 S9, MgCl, 3 & UFHEPES %1 X, S9mix & L 720 S9 mix fFE T THRFITLIE § 2 35
A, S9mix, 2MHREE MEM K53 (IIEAE T . SO mix & #ERYEINEGE oisng »-&Ft
LER) BXUMEMEH (WEAE) cRMULTSIKIGHE 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 mMHEPES) . —#. S9
mix FEFEAE T CHEMFMAAI T 2358, S9 Kb iz, MEMBEHIC 2{EREE MEM
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B (B ERMEOWNE LSE) #RELDOEMEA L,

4 MfaxEsRpn R

ek RE R 2 YR E ORIREZRE T S 720, BERME oM BRI K
23R E TRz, CHLAU MM E 0.25% M) 7Y w2 AV CHAEL 727, 4X10°E/ml »
MBEwKEL, 20 5ml 2X1048) #79 XAFv 7574 v ¥a (B4 6cm,
Coming) (CHEFE L T 3R MIEE3EL 720

WEETALIL T, Bk 4.5 ml ERFHAH L -5, BB 05 ml oML
24RERTALI L 72,

SO mix FE7E FTIC B A 4TRFRLIL T 1, SO KASH 2.7 ml (C B TR L 727, BRI HE
SR 0.3 ml ToRMUL GRFRTALI L 72, ) VERBIESIEE (Ca¥ B U M # &
tr) TR, WIEERMICASI L, & 512 1SR IR L /2o —75. S9 mix FEFEE TR
RSBV, SO B OLH D12 MEM B5b % IV 72 DAL o #Eik . SO mix FFET D
JLEREE & ARITAT 2 720

WS L UL & B 12, 0.050 ~ 1.6 mg/ml (10mM) % EHPH TR L 72, 5
FRTH, 10%F V) YBEBTEZL, 0.1%2 VAINNAF Ly PETHREL /2,
HIGRERMIEEEET (Monocellater ™, 1) U S ANEFETE) £ v, BRI E L
7o BAEBE DA IR EZFH L 720 HRED 2D 2B 74 v ¥ 2 2 vz,

HIRE 3P E) FRSR D ML B & CERIRIRICB W T, BHAIEEE D 1.6 mg/ml (10 mM)
2BV TH50% DWIHEHHNIIRE 2h o 72 (Fig. 1) o

O EPSYBEERRERIRICBVT, TXTOMMRAYT 1.6 mgml (10mM) % &%
ILERIBEE & L, N2 THERZE L (0.20. 0.40. 0.80, 1.6 mg/ml) o

B ERERBRIIBO TR IEED 20 D74 v vaZ v, 205 HL0 233G
HIERZERLL . PO 22 TR R EERHC & b HifagmE L il L7,
BRI, MR TEENER R & 12X EARICAT o 720 JEBEALEL T i3 24 P51 L 48FERY D
SR B MER I AT IR EE (MR R INA B) LIRMEXTIRIES L ORI (Bt i & AT
W) wEF, ERNALEI T, HEBRWE % S mix FET EIEFEET T R MRR L 7=, %

4-



B, QAT BRI, BT RS L CIRALII BREE % 32T 72,

P IS 2w Tid, SO KIGH B & UF MEM #5# 2.7 ml (Z{ESTHZE K% 03 ml
mxtz (& :3ml) . CPA (Imgml) %215 3F2FMLEZ (BAKBE 5pg/ml) . £7:
MC (20 pg/ml) % FrifH5dh S mliC 12,5 Wl Fo@ L 72 (RRBE 0.05 pg/ml) o

BRERT o 2FMB I, It I F FIeMIETEE, 20 ugml) #25pulifimL 7z (B#
HEE 0.1 pgml) o KT, BEEBRE, 0.02% EDTASA Y v G HEESIAR (Cd*
BLUOMET 28 50) X HHREZREAL, 10 ml O&LEcdeo®ib L (1000 ~
1200 rpm, 543) o LWFEIE T, WL A2 0.075 MKCI KB 3 ml 20 %,
3053 MURIRAL I 2 4T o 700 {RIRMEE, FERBHW (A ¥ 7/ — N L RBEBR =3 11 v/v)
rfeml A WL Lz, LEXIRE, WOHBELZE BRI TEL L. BEH
ORWEKEIT - 727%, PE OBETHCTHNEEBL, 20LEEXRXISL FIFR (H
L L7 TR MBS ICHRRRRINTEST, 9 FFFBIU0XI74 FHEFEREA) LI
TL, Z0EEMIE L0 174 v adhlie) 6DRAT A FIEEREERL 72,

3% F &5 W (pH 6.8 D 1/15M Y » BRI CTHINAEL) TR 54 FIEREREKE,
KTTTOWTHIE L7z RBETNE S S & UEREROBN Z2WRLZAS 4 For— R,
2T A FIEAREZ I3 — FHEFRIC AR TRIE L 72

BeAa ARG HT (TSI o T MRARG RMZ DRI & SRIGEUT L 0. 20% Ll E o> HBxd 55l
KT, D274 v aldbil 05U LOGEBHRER LD BVRE L., BEGR

DIREIRETEL L, BISER0 JRETEZRE L 72,

6 Ht ko

M5 DN ERE R (Table 1, 2) EHBIRBUC X O, TR TOMIEFHET 1.6 mg/ml
(10mM) %5, Belafk AT OTTRER R TEIRETH o 22 L b, & OWIE * &t 31 IR
B R L Lz,

Yot R AT, BB SURSS . MATWERE (MMS) FFERY i & 29 ¥k
ST olze LEDY, POROEIREL TR WHRPGEIRE L /2. KT
LA, BIg At Rk ils S UR e AR oM SR oM & & Bk o B
EERAIMICREA L7z F 72, RFEATAMNE, AF74 FPLOZDWUBZFFWEDO AT —

=l

VOMETRL., REJIRICIER L2 Ta4 v va I LHBoNIA 54 FIER 4%,
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AADBGEZ I T N TGN 0 6 R VIRB T L /2o HEESRE 15 20018, 1%
eI 18 80048 o> 4 B L % 43747 L 72,

IR DT |ET — 4 (Appendix 2) & BRY EMABEM T, 74 v ¥ % — O HEHEREY
& B, familywise DEEKHEL 5% & L THEZRE* ER L7z, BEERETHEFEE
2B B, MBEKEMOERY*25 > - T— 37 v V0HEBRMEREY (p<0.05) I2
IOHELE MRETLINAELEIRDONGEXGEM L L, HEHERETCOREA
EEVAED O NIHEIRGEE U,

(4% ]
ABMPN {3 B4 A IE 3 & ST RTINS B VT, Yfafk o ERE B X USRS IE £
FR Lo (Tablel, 2) o
—. BMEABEWEE L THYA MCIE, BHREAIBICBWTYHEEROMERETERLL

(Table 1) . CPA I, MO SImix FAET KBV TOALBAEOHERY ¥ FH%
L7 (Table2) o CHSDEEMITHRWENHER L D, KERRDIMLBFHER I LI,

[ ERIE]

RRBROEIGI B 72 ) . RROF L EHE LRI TR 05 5 FHI LG22 o 15
R & URBET 2 & DB D o 720
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Fig.1 Growth inhibition of CHL/IU cells treated with
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Table 1 Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with 2, 2'-azobis (2-methylpropionitrile)

(ABMPN)* without S9 mix
Concen- Time of No. of No. of structural aberrations 3 No. of cells ) 5) 6)
Group tration  exposure cells 2) Others with aberrations Polyploi(f Trend test ™ Concurrent

(mg/ml) (h) analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) SA NA cytotoxicity (%)
Contro]1 , 200 0 0 0 0 0 O 0 0 0( 06) O ( 00) 025 —
Vehicle " 0 24 200 1 0 0 0 0 O 1 0 1 ( 05) 0 (C 00) 013 100.0
ABMPN 040 24 200 0 0 0 0 0 O 0 0 0 (C 060) 0 (C 00) 013 85.0
ABMPN 0.80 24 200 i1 0 0 0 0 0 1 0 1 05) 0 (¢ 00) 038 NT NT 74.0
ABMPN 1.6 24 200 1 1.0 0 0 O 2 0 2 (¢ 10) 1 (C 05) 025 64.0
MC 0.00005 24 200 7 52 74 2 2 O 137 1 93 (465) 89 (445) 038 e
Vchiclcl) 0 43 200 1 0 0 0 0 O 1 0 1 ¢ 05) 0 (¢ 00) 013 100.0
ABMPN 0.40 48 200 1 0 0 0 0 O 1 0 1 C 05) 0 (¢ 00) 0.00 104.5
ABMPN 0.80 48 200 1 0 0 0 0 O 1 0 1 ( 05) 0 ( 00) 0.13 NT NT 128.0
ABMPN 1.6 48 200 0O 01 0 0 O 1 0 1 ¢ 05) 1 (C 05) 013 159.5
MC 0.00005 48 200 11 40 99 1 1 O 152 0 77 (385) 70 (350) 0.00 —

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 : numernical aberration, MC : mitomycin C, NT: not tested.

1) 0.5 % carboxymethyl cellulose sodium was used as vehicle. 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 (p<0.05) when the incidence of TAG and polyploid

in the treatment groups was significantly different from historical data of negative control {p<0.05) by Fisher's exact test. 6) Cell
confluency, representing cytotoxicity, was measured with Monocellater™. * : Purity of test substance was 99.9 %. Water or methanol
(0.1 %) was contained as impurity.



Table2 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with 2, 2"-azobis (2-methylpropionitrile)
(ABMPN)* with and without S9 mix

Concen- S9 Timeof No.of No. of structural aberrations 3 No. of cells )
Group tration mix exposure cells 2) Others with aberrations Polyploid4 Trend test 5) Concurrenté)

(mg/ml) (h)  analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) SA NA cytotoxicity (%)
Controll) 200 0 0 0 O O O 0 0 0 ( 00) O ( 00) 0.25 -_—
Vehicle " 0 - 6-(18) 200 1 0 0 0 0 O 1 0 1 ( 05) 0 ( 00) 0.25 100.0
ABMPN 0.40 — 6-(18) 200 1 0 0 0 0 O 1 0 1 ( 05) 0 ( 00) 0.13 99.5
ABMPN 0.80 - 6-(18y 200 0 2 0 O0 O O 2 0 2 (1.0) 2 ( 10) 0.38 NT NT 96.5
ABMPN 1.6 — 6-(18) 200 1 0 0 0 0 O 1 0 1 (05) 0 (C 00) 0.13 91.5
CPA 0.005 — 6-(18) 200 1 0 0 0 0 0 1 0 1 ( 05) 0 ( 00) 0.13 —
Vehiclel) 0 + 6-(18) 200 0 O O O O O 0 0 0 C00) 0 C(C 00) 0.00 100.0
ABMPN 0.40 + 6-(18) 200 0 O O O O O 0 0 0 00) O ( 00) 0.13 89.0
ABMPN 0.80 + 6-(18) 200 1 2 1 0 1 O 5 0 5(25) 4 ( 20) 0.25 NT NT 81.0
ABMPN 1.6 + 6-(18) 200 ©0 0 O O O O 0 0 0 00) O ( 00) 0.38 71.5
CPA 0.005 + 6-(18) 200 4 25 53 1 0 O 83 0 54 (27.0) 51 (255) 0.00 EE—

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, NT: not tested.
1) 0.5 % carboxymethyl cellulose sodium was used as vehicle. 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 « Amitage's trend test was done (p<0.05) when the incidence of TAG and polyploid
in the treatment groups was significantly different from historical data of negative control (p<0.05) by Fisher's exact test.  6) Cell
confluency, representing cytotoxicity, was measured with Monocellater™,

* : Purity of test substance was 99.9 %. Water or methanol (0.1 %) was contained as impurity .
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