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Tables 1 and 2



7+ 77 (AN) &, CHLAUAINE (Fv 4 =—X - NA X & — i) C¥Eiis
L.

AN o CHL/IU Mg 123 3% S0%HIGH I i, ALk IR CHrikss Horp T 24 0% AL
) TR 1mgml THhorzo 72, EHEMAID SO mix FAET (S KISH A T 6B MR
%ISR MoEMERN) Tk 0.2 mgml, BLTFIHETLET (S KB H b b 12 MEM 5t
M) Tt 1mgml Th ol

O ED LAV AR TIZ, MBI (4R 8 & U8 4QEFRTMLED) B X CFEEREM
AP SO mix EAFAETIIC BV Tit, 1.5 mgml (10mM) % BEAMEREE L, A2 T
BN E R B L ze — . JERERAAIE > S9 mix FF7E TIC B\ TiEL 50% 305 H ok
B 2MEHIETH S 0.40 mg/ml % EMINREE L, RIL2 THRMINBIE#FHE Lize B
AR AT RE 2 R I i, BT 1.5 mgml (10mM) | 4GRE HAFR D S9 mix FF
ETBIVHFFETIRBY TR, R EFN 020 mg/ml B LU 0.75 mg/ml DIRETHo 72
Eb, INLOMREERET JPETE LML E L,

Bt AR AT DA, AN T & 2 R Rt E . ERRMILO S9 mix FETIES
75 0.10 B & U 020 mg/ml DIRSEI B THIEICHIIL, BEKTFEDIRD SN (p
<0.05) o —H+ AN BWThOULISEMIZHB VT, HEENKE2FETL 22> 72,
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[ E

16EME O BTG L ST 2 72 O 0 EIREE0— > & LT, MILEEE 2« A
VB ARRE IR D B, {LFWHEIC & o THFE S N L RAERE I, KFY L THELE
Ry (Fvo 7, UM, 289 CEHRE (FRMEM. REEMR) 2% 9., 5iEE
DNAHE, #HEZMBOSEBHEOTRE R EE B L T b, FRHERTHV: /2 CHL/IU M
Bk, Betathk¥h b ., —BMICIEEWE T L CREFRRE O RHEKESF V20,
PR RFHBRIC L VbR S,

OECD A {b# W HE ZatE A MICA 2 M AESIED —IRE L T, AN Ol fa:&1E FH
RSN 5 /2%, CHL/IU M % v 5 Refa R BB SBE M L72o % BAREZ,

[HRL D E AR B RO B EIC 2w T] (1850 624E 3H 318, RIRIEE 2375, IR
#3065, 623555 303%5) B XU [OECD HUMERA A F I A4 > 1 473) cHERRL, 4L
U GLP et ] (A S94E 3] 318, WRIREN 39%5, FEFEH 2295, 59&ERW 855,
SETIRAN 634F 11 A 180 . BRI 2335, #7425 385, 63K )R 8235F) CHET W THE
ML 720



[HFh J5]

1 #ife

CHLNU M2 (JCRBfiiffu/x> 27 &k 9 AF) k. 4IERMIE (Cansera Intemational, 1 v
MEE 1 2605420) % 10%ET 4 — 70 MEMEH# (HXKEIR) 2. COe M ¥ Fa~x—
&~ (5% COu 37C) W THEIEL 720 ¥ 72, fRBTERR 10R DA T BRIC AV 72 (%
OHACTLIE, 19884E 2 AF LAz ¢ 44%, MFER 1248) &

2 WERWE B X OB BRI

BB H TEH B AN (CAS No. 83-32-9) DB LMo MEIREEE Appendix 1 IZ/R L7z0 AN
X o SN2, BIHEMTHBEREL, A2 E05% 4
NEFAFNEVT—RF+ )7 KB (CMCNaKBH. FH54FX2, av b
B . MOGS8053) I LTI L 72 (DMSO Tid, 1 M THM L% v»72% CMC Na kA
WAEALER) o

PRt B E L LTz 27 0x A7 73 F (CPA. Sigma Chemical, @ v & :
73H0846) BLUT A A C (MC, HAMMBLTE, v FHFF  051AEG) &, ¥E
SHRZEMAK (KEEIETY, oy MEF D K5I80) W, L, ARRARL THw 2,

3 S9 RISk

SO (¥ va—=<», oy FFF I RAA333, 19954E OH i, B Loy FHF .
RAA-338, 19954F 12 B3%) 1. 730#Y D HE Sprague-Dawley B F v MiZ7 =/ /L E 9 —
WE5,6"vV 7 IRV ERGLCHErOARLAbOEMAL, AR T~-80TT
IRE Lo VT —A6-1) VI (G-6-P. SigmaChemical) , B-=3IF V7 3I R7F= Y
X7 UAF F) MR (BILA, B-NADP', # Y v ¥ VEEEE) 35 & OF KCI & &K ICE»
L, IBEWE LT —80CTRE L, MiHEIZZ iz S9, MgCl, B & UF HEPES # X, S9
mix & L 720 S9 mix {FTET TGN AN+ 55545, S9mix, 2MERE MEM B (WEAE
TSI mix &R EORMENETTESFE) 8L MEMEH (MEAE) €BEIML TSI
B & L7 (5% S9, 0.83 mM G-6-P, 0.67mM B-NADP', 0.83 mM MgCl,. 5.5 mMKCI,
0.67 MM HEPES) o —7J7, SO mix JFfF7EF TEMRMAIE ¢ 53551k, S9 RO b Y

3.



I MEM 853 3 & UF 2R BE MEM #5ith (R E O VRINE & ¥ 8]) EEA L7,

4 AU HEF HHIAER

et SR BRIV 2 BB E D UIIRE L RET 2 720, PR E oM NaHiEc B
LIZTHELRNRI:, CHYIUMNE % 025% M) 7 v % v CHREL 2275, 4X10° f/ml
DB E L, 205ml @X10%H) 275 AF v 274 v ¥z (HE6cm, Coming)
CHEAT L C 3B RIRTIE L 72

AERRALTL T3, WO 4.5 ml & BEHASHE U 2t BRI ENE % 0.5 ml T oERIL .
24 EALIR L 72,

S9 mix FFE T B 2 [0 AR TIE, S9 KIGH 2.7 ml ISHF AR L -1k, #RWHE
A2 03 ml FORML 6MERTARIE L7z, ) YERIERETR (G BXU M 28
) TR, PRSI L, S 61 ISR R L2, —F . S9 mix JEFEE T oL
M BT, SO RUSTHOMA A D IC MEM 553 % v 72 DI O BB, SO mix FFE T @
MUIHE & FARICAT = 720

FEHE S & UMEREMALED & %12, 0.047 ~ 1.5 mg/ml (10 mM) DR FEHIDH T L 72, %
FHTH 10%FNV=) VIHERTETEL, 01%7 YRS N4 4Ly FERTHREBL /2,
HB R BEIETT (Monocellater ™, # 1) /S AJe5TH) % Ay, FBEYEATERIE & Lbig L
P BT ORI F & T U Feo 1BIED 720 KO T 4 v Y2 Bl e

5 Rk IUEHIR

M REGEHp ) SR A, ER B L CER AT B W T, AEBECKFLT
CHL/IU Mg D385l % #0720 F 720 SO%IMFIHDIIREE S, MHALIL T 1 mg/ml, 5IHF
M OS) mix FAT B L PEFETIRBW TR, FAFN 02 mgml, $L U1 mg/ml T
Hot (Fig. 1) o

DT &0 R RIVERBIC B T, BHREAMB L U S9 mix JFTTT&JJ’HMEH#PT
MHETIX, #NFN 1.5 mg/ml 10mM) *HELIMBEFEEL L, Db 2 CRE*RE
L7 (EFEALRL : 0.094, 0.19, 0.38, 0.75. 1.5 mg/ml, S9 mix FEFFAE T IC BT 5 HERFML
B :0.19, 038, 0.75, 1.5 mg/ml) o %2, EHAH D 4R HILATE D YR FEI, 2485 FL
MEEE R CREICKTE L 720 —77 FREM B S9 mix FFFE TIC B\ THEL 50%H 5

4-



HHBE o TR+ BRI L L, A2 TRESFE LA (0.025. 0.050, 0.10,
0.20. 0.40 mg/ml) o

REAREERICBVW TR IRED ) 4D T4 v Y22 By, 209 L0 28U A
HAEAREER L, BlO 2B > T KBRS E RN & 0 Mo s 4 e L 7z,
HERIRMEE, MR MR ER & 13 12 FIRRICAT o 720 SEEALTE T3 245570 L 481 o 4%
ERpEANEREE ISR xS BB (AR nx %) CRRMATERRES X OCEME AR (s
LA REVT, R TS, HERWHE % SOmix FF7E T L FEIFET T GRERIRIEL 72,
e, BB, BEMEXTIREE. KMt BREE B X UL BB £ 3R 2,

B VXS BB 1T D T, BB T MC % T BERT M 5 ml (SRR R A5 0.05 pg/ml & % B
L ICERML . NI Tt SO FUCH B F U MEM B 2.7 mliZ K2 03 m & (&%
3ml). CPA % RN Sugmle %25 & ) IiRML 720

REFEH T O 2B MENC,. It I FEREKEET 0L pg/ml &% 5 & 5 [TRIML 72, BE
T, SRR E, 0.02% EDTA 54 ) YIRBRIEEHBW 7 BLU0M %5
Fhwv) X MK IEATL. 10ml OELEICEOHEL L2 (1000 ~ 1200 rpm. 57°) o
LiEERETRE, R L 22MHIC 0.075 MKCLKEW 3 ml 202 . 304 MRERALIR % 4T -
7zo fERALIRIL, BEEW (X4 /- KEFER=31v/v) Z 6ml & &L L%k, L
HEBE, BUFEL BERENML THEL L2, MERORXBELHOIT- 2%, P EDOH
ERTHEEZBE L., TOLRBEATARNIIZ (HOH»LH 710 R MERG I HRBTRES
FHE, 3 FESBLTATAFETERA) LIGHEHTL, 20X I L12 1714 v
Sadh) MDRTA FIEKEERL

3% X AW (pH6.8 D 1/15 M YV ¥ BRI CHIGAR) TR A FERL Rtk
KT TWCRE L2, REBETNESSE L CEREROBF =R LA AT 4 For— X2,
AT A FERE I — FFEFMI AN TERIFL 726

et AR IS - T HNE I R UE DM R & S RIBBUT £ D 20% 2L o Al 5
KT, PD227F4 v 2as b 0SB LOFRBHERLI-ED BVIRE+, BIENR
DEFEEBERL L, BEHRO JPWEM L RE L 720

6 HEiRirAT
AP DR ER R (Table 1, 2) EHEHRHUC LY, EHRATIE 1.5 mg/ml 10mM)
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SEEMY LI SOmix FET BLUFEFAETRB VTR, #RFR 020mgml B £ °0.75
mg/ml 2%, YRS O TR RBRETH o b, TALDEEXEST JBER
EBEAR L L,

R AR WT IS, BARBRBIZ RS, WARMRSE (MMS) RFER” i & 250 Hkick
DI o720 KLLMD, DPORBRITHAL T L WHEPIEEBIR L2, FHT
EAT, M. BB X U RASRIDHERTE O & B HERENRoIE
PEAMICREA L7 72, AW AT M, X514 FLOZDEEFMGEO R 7 —
TOMBTHKL, LEMKICRER L. T4y Va2 I LBONRT A4 FEKAME,
ANDIIRLEDF N NI A5 > & B WIRBETHOMF L 72 AEEREE 17 20018, 1%
T 15 8008 > 42 v I % 4347 L 7z

BAROWERT — 9 (Appendix 2) & #BRW HWITHEM T, 74 v ¥ v — 0 EHEREREY
2 & D familywise DA EKEEL 5% & L CHEAEME L F L 7z HEHERLTHEE
b Bie, MREFEROFMEEI 2S5 > - 7— 37 v ¥ OEMMEREY (p<0.05) <
SOHE L, MMETEDIABTENRDOONLGEEEMEL L, BEEERETHORE
HAFRO LN ARG L L,

AN WlfEALT B & ORI EN ) S9 mix FEFFE T IS BV T, Befa kil Ry = #%
LZdol (Tablel, 2) o L2 L, SEREMALEED S9 mix F£4E T CTid. 0.10 B & U70.20mg/ml
ALIREE AZ B THRAKR ORI TVE A ECHM (p<0.05) L. HEMRET I FEED
B (p<0.05, Table2) o F7-, HHEMUAMBEOIL, wTFh oMM EE VT
AWML Ao/ (Tablel, 2) o

—77, BRI L LT e MC i, BRI IC BV THRBROEERT 2 FRL

(Table 1) . CPA It 4URFNALIED SO mix FAET B W TREADIRERE £FRHL /-

(Table2) o ZNSDBFUMMPWHORERL Y, KEBROK ISR I Nz,
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Table 1 Chromosome analysis of Chinese hamster cells (CHL/U) continuously treated with acenaphthene (AN)* without S9 mix

Concen- Time of No. of No. of structural aberrations 3 No. of cells 2 5) 6)
Group tration  exposure cells 2) Others with aberrations Polyploid* Trend test” Concurrent

(mg/ml) (h) analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) SA NA cytotoxicity (%)
Comroll) 200 6 0 0 1 0 O 1 0 1 (05 1 ( 05) 063 E—
Vehicle " 0 24 200 1 0 0 0 0 O 1 0 1 ( 05) 0 (C 00) 038 100.0
AN 0.38 24 200 0 0 0 ¢ 0 O 0 0 0 (C 00) 0 C(C 00) 050 55.5
AN 0.75 24 200 1 2 0 0 0 O 3 0 3(C15) 2 ( 1.0) 050 NT NT 62.5
AN 1.5 24 200 i 2 0 0 0 O 3 0 3 ( 15) 2 ( 1.0) 038 62.5
MC 0.00005 24 200 § 78179 3 0 0 268 0 120 (60.0) 119 (595) 025 —
Vehicle!) 0 48 200 0 0 0 0 0 O 0 0 0 C 00) O (C 00) 013 100.0
AN 0.38 48 200 0 0 ¢ 0 0 O 0 0 0 C 00) 0 ( 00) 025 65.5
AN 0.75 48 200 0 1 0 0 ¢ O 1 0 1 (065) 1 (C 065) 038 NT NT 63.5
AN 1.5 48 200 0 0 0 1 0 O 1 0 1 (05) 1( 05) 000 49.0
MC 0.00005 48 200 13 72 212 6 5 60 368 4 136 (68.0)135 (675) 113 —

Abbreviations, gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromaftid 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, MC : mitomycin C, NT: not tested.

1) 0.5 % carboxymethylcellulose 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 or polyploid

in the treatment groups was significantly different from historical solvent conirol (p<0.05) by Fisher's exact test.  6) Cell confluency,
representing cytotoxicity, was measured with Monocellater™.  * : Purity of test substance was more than 99.9 %.



Table 2 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with acenaphthene (AN)** with and without S9 mix

Concen- S9 Timeof No.of No. of structural aberrations No. of cells £ 5) 6
Group tration mix exposure cells 2 Others with aberrations Polyploid * Trend test™ Concurrent

(mg/ml) (h)  analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) SA NA cytotoxicity (%)
Control, 200 0 0 0 0 0 O 0 0 0(C00) 0 (C 00) 063 -
Vehicle * 0 — 6-(18) 200 1 2 1 0 0 O 4 0 4 (1 20) 3 (C 15) 063 100.0
AN 0.19 — 6-(18 200 0 1 O O O O 1 0 1 05) 1 ( 05) 0.38 39.5
AN 0.38 — 6-(18 200 0 1 O 1 0O ¢ 2 0 2 (10) 2 ( 1.0) 0.13 NT NT 35.0
AN 0.75 - 6-(18 200 0 O 1 O O O 1 0 1 (05) 1 ( 05) 0.13 225
AN 15%*  — 6-(18) — — 5.0
CPA 0.005 - 6-(18) 200 2 O O O O O 2 0 2 (10) O0( 00) 025 -
Vehiclel) 0 + 6-(18) 200 1 1 2 8 0 O 12 0 5(25) 4 ( 20) 0.25 100.0
AN 0.050 + 6-(18 200 0 4 1 0 0 O 5 0 3 (15) 3 (15) 0.25 315
AN 0.10 + 6-(18 200 © 8 6 4 0 O 18 0 9% 45) 9 ( 45) 0267 + NT 30.0
AN 0.20 + 6-(18 195 3 22 39 0 O 10 74 0 33%( 169 ) 32 (164 )  0.60% 28.0
AN 040 %+ +  6-(18) — — 0.0

CPA 0.005 + 6-(18) 200 S5 16 41 0 O O 62 0 41 (205 ) 38 (190) 025

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 % carboxymethylcellulose 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). 6) Cell confluency, representing cytotoxicity,
was measured with Monocellater™. 7) Seven hundred and eighty two cells were analysed. 8) Four hundred and ninety nine cells were
analysed. * : Significantly different from historical solvent control data (p<(.05) by Fisher's exact test using a Bonferroni correction for

multiple comparisons. ** : Purity of test substance was more than 99.9 %. ***: Chromosome analysis was not performed because of
severe Cytotoxicity.
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