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v Y FHh Y Dinvitro FBEREFREE . F v A = —X - NA RS —BEMK (CHL/IU)
rHWTHRETL. BHOEREE,

Y7 V7 H Y OCHLAUAINEII A § 5 At LB (48FF[)) B L U° SO mix T, FEFET
DEEEMEE (6FFM) L3I, 1.6mg/ n (10mM ) DEEICBVTSH, 50% 2z 21
FEAMEIERRRO o e h ol £ T, EfRAHEL & WERFHLIEE 12, 1.6mg/ald
BELAZRORSGLEREL L, RELAREDCIZBLV140BREL, #h¥hbiE
EBLEKBEE LTHREL, EFAEETIX, S9mix FEFET TEMB & 0488
ML E., EREER LA EITo 72 ERUELETIE, S9mix FETB LU
FATT 6N, Tt TS O IICISHMNEEL TEARZER L., BAaEom
11275

CHLAUMIREZ 7 v 74 T L 72556, 240 B L 43 W fiE AL L 7- B Ig B
(1.6mg/me) (BT, HRBUD7-OHEDHBE L SITTE L » o 7225, Z0MD
TRCHOMEH TCREBEKOFHERT B L UEEHIIBOBZRIER IR O 0% h o 72,
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OECDEIFLZFWHE R EM AR IR EMRAEF XN R EL T, 7V FhH Y OREEM

B RZTHEEEEOEEYTFMT 220, Fr4=—X - NAX Y —KERMBH
(CHL/IU) AW THREARBERERBREER L 72,

FRERZ, [HBCFDR R LIRABROFEICO>VWT] (HM62E3IH31H, REEE
2375, BRE 3065, 62EFE 3035) BLU [OECD FUREBRF AL FS3 4~ 1 473])
HEPL L. [ME¥WE GLPEEHE| (IBANSOE3IH31H. RIR¥ESE 395, ERE 2295, 59%
% 855, ETHRFIGIEILH 18H., RAME 2335, HAES 385, 3ER/E 823%5) 1Kk
TWTERL 72,



#1865 & FFHE]

1. fER L 7-#lig

¥ —F - UV —ZNrs (JCRB) 6 AF (1988%E2H. AFHF | #{% 4%, BAER
fR) LizFrA=—X - NaRy—HRD CHL/IUMM %2 . FREBZA 10/C LR TRERIC
Hwi,

I O CHLAU #fli@tkid, —#BNIALFEDEITH L TREEKETE OMEBEI TN 720,
BRI TWwS,

2. HEREOFH

BRI, FMIBMIE (FCS : Biocell, @y FFF [ 4001776) % 10%iRIML 724 — 7L
MEM 3% H 7o MEM BEFEHUE, 4 — 270V MEM 81 [=v 24 ] @ #K (BK
BIZK (BR) 9.4g % 1 ¢ DIEFKCERL, RICTTISHME., SEXERE L0, L
NV 3y (BEES. BAEIE %K) 300mg &£10% NaHCO, EH. # 12.5 nl 212 TH
Bl 7z, 2fERED MEM SEEE, ERROREH 94 % 500 nt DRFGKICERL, DT
MEM 35381 & RIFkICTBL L 72,

3. EERM
2X10° O CHLAU filflig %, B S e E ANL727 4 v ¥ 2 (3 6cm, Corning) (S,
37CH CO, A v FarX—%— (5% C0,) NTHEFEL 72,

4. WEMEB L UHBESEYE

(B E ]

mrFAH Y (LT UD M3, CAS No. 1120-21-4) X, DFE15631 D EBEHEEKD
MR TH B, WERILEMMIRE L Appendix 1 WRL7Z. BB EIL, oy &S

FEI9% (it . REE) TH Y, P HEEA (#5105 No: U-

0002) L7z, #ERMHE X, {EAK T THRERE L,

UD 7t b VHTOREWRERE BHAMEAICB VY TERL 72 HKRE (3.13 mg/ nd)
RS TEM L DR RRERMER (M-94-085) THRELAZbDICOWT, 1



EBE (320mg/ nf) BHEBLUBABRTHRELAZbOII2VWT, ERELEHT T, AR
% ANMI TOREREF e 2ORKE, AR BRI BT 2 ZBEOFHERI,
FnENWHME (OBFRE) DOFEMEICH LT, 101BLU99.4%TH o720 TN ITHAFR
FITHEL TV A ELE (FHSEFDHMED0.0% L E) ##72 L Tw7 (Appendix2.3),

(R ext B2 4 4 ]
1) EFRUEORERICH29E

(1t ¥ %) <L kA4 C
(& =) MC

(g v b & 2) 978ADH

(8 bt ) AN RREE T3 (FR)
R & & ) IR E

2) ERMLAEORRIIAV2YE

(1t # %) YsukrA773IF
(W& ) CPA
(o v b F ) 70H0948
(% & ) Sigma Chemical Co.
)

+

R & % GIRRE

5. BERME OIRH

BEHE OB, FHODETo7z, BRI 7MY (AMELERR). ov + F
5 TWF215638 £ 'KC17945) E W72 JEERZEHICER L TAR T v 7L Y B (3
FHIGIRER B L UL B AREARE HIC 320mg/ nd) EFEL., oV TEREZEH TIER
FRLUTCHEDREDHBRYE AR LR L. HRYWEREIIE, TXTORKRICE
WTHEEIRD0.5 % (V) 12% 5 &) A 72 RBERFRBRICBV Tk, EHAEE &
CERMLEICHV . BIEERS L RBEROEBMERAMEI > VT, SElEEE
BRSO IEENRZBZIC BN TIT o 720 ZOFR. FABBEOBREIX. Wb L5
DHELTWEHEHE (B COFYERIRMEDNI.0~110%) DHAWTH 5 72
(Appendix 4) o



6. ABRSEMN

EELE T, et SHIESEE L7208 BHLIET, T4 v V2 BB Sl & &
BEOWKEBRY A RET 0.025 nt £ I0 & . 24KER1B & 48RFRLTE L 72,

SEREEAAE TR, il 3 HEREELZOLERE B T, MEM KR, 2 SBE
MEM BEHE LU SOmix #2NEN 411 OBETRELLBE I al 274 v ¥ a
WiNR 720 72, S9mix FFAETOMBEICEVWTIE, MEMEER I 274 v ¥ 22
Mz, 5120015 né DEERYERBE L IR T MERIAE L /oo AMERTH, FHEEl i
TR L, 20 18HFRIBERE L 720 S9 mix DB IL TR OME TIT o 720

S9*

20 mM HEPES (pH 7.2)
50 mM MgCl,

330 mM KCl

50 mM G-6-P

40 mM NADP

EEK

— e e = BN WD

A& 10me

*S9 . Sprague-Dawley 27 v MIT7 2/ NVEFT =V ES6-RYVT7ITREHRS L
THREL2FyI—-<ERDS9 (v FES . RAA314, 1994 FESHBIE) #IEA L., {#
it T T-80CHBIEBEANIEEL 26

7. Mo RENGIEER
SEAERERARICHC R EONIRIELTRET S 7:0, HRYWE OHINaHsm - &
‘ij-'g;@ %;::J'i’]& 7‘:0

7.1 ALEREH

EBLEE TIZABRFRMILREIC D W T, F 7, ERRLHETIE S9mix FETB L UEFE
FET O 6BFBMEEEE I D W THITRE R AR ERER 2 EfE L 72, SRS & VR RALEE &
b2, 0.050~1.6 mg/nf (10mM) DFFDREZHEICH V2, 74 v v 2id HBEICD
VT 2 W7,

7.2 FERERE
BRI T %, BREEETHEOL, 0% VY VIBEEMA., AESF4 v 2124+
-5-



FLERETREEL 2. BEHR, 01% 27 Y AZNMNSA F Ly FETEREL 770

7.3 BRHENEIOEIZ & F &R

#ERYE o CHL/MU MP2IIxd 3 2 MAMEIrEA &, HBREEMIETEEST (Monocellater™,
A Y UNZARFETHNR) 2B TKEBEOBME 251 L, #RYELEEE OB iEE
WAt MMM OLE b - THREE L,

FORER, EFRAEE L UERRME L 12, 1.6mg/nd (10mM) DEREICHBEWTH50
%% B O ISR 2 BEREIEIVER (#60%) HBO Ok o7z (Tablel | 2, 3 BL U
Fig.1) o

8. AAERDBEHERL

MRS REBROE R L 0, BHAAEE L CERMLEE L DS 1.6mynl DIEFEEE
HMEEELE L, TOIRBLIVIMDOBES TN FNPEEBLIVERE L LTHREL 2.
AT E L L THW MC B £ U CPA ., EFHAAK ((Bk) KEMETS, oy + &
5 I K4C85) ITHBEMRLTRE L, T F Y hRELFIRTLILMON TS
Er@EA L,

8.1 SEHALI (S9 mix IEFEET)
EEEE T, 24K L 48R RALTL o 3RS DY ERY B BRI, MEHEEZEDT
HONBRRT . SHE2BOFT1 vy 25l

Fic IR (mg/ml) AL S (h)
1) EEALFETER — —
2)  EExTER 0 24
3) UD 0.40 24
4) UD 0.80 24
5) UD 1.6 24
6) [EMEATER (MC) 0.00005 24
CRE~KEL)



B IR (mg/mnd) MLEREERS (h)

7))  BEAER 0 48
8) UD 0.40 48
9) UD 0.80 48
10) UD 1.6 48
11)  [EHEAE (MO) 0.00005 48

8.2

ERFEALER (SO mix FAET B & UIEFALET)

MBI T, SOmix FTETB L UFEFET DIKFEDOHER BB ER T, 288
BrSdoTaonBErRT . SHE 2BOF1 v V22l

B P RE (mg/nt) S9 mix DA SVER B RS (h)
1) IEALFRATHE — — —
2) BT 0 - 6-(18)
3) UD 0.40 - 6-(18)
4) UD 0.80 - 6-(18)
5) UD 1.6 ~ 6-(18)
6) BYEEE (CPA)  0.005 - 6-(18)
7)) T 0 + 6-(18)
8§) UD 0.40 + 6-(18)
9) UD 0.80 + 6-(18)
10) UD 1.6 + 6-(18)
11)  BatEad I8 (CPA) 0.005 + 6-(18)

9.
1)

2)

3)

Yot AR AVE R
REFRERTOEMANIC, oV I FERKIBEOL ug/nl K% 5 £ IKHEER
Nk, BRETR, SEHOMRE ) VRREAERAER (Car MgHEE I L W)
T, ERyF4 LI E AL, 10 nl DELEICED .
1000~1200rpm T 5L L. L@E2HE 0L, & L 7-HIMEIC 3 n¢ ©0.075
MKCI KB ZMA S & L1 & ) #1305 BHEIRALER 247 - 72,
BRI, IR D LB EER OKBERR D x ¥/ — )b =1 :3vwv) $ 6 nt &0
A, THOLEEIPTERY F 4 7 LD LRAMLTEAZEL. F0#1000~1200
7.



rpm T SRIEIL L 72,

4) ERABEFELRE, BUFMZEEREMZ TR Xy 74 v 708 ) BB
&4, 1000~1200 rpm T S RLEL L 720 COBELZHOEED R L 720

5) EELTHBAROMBERIIC, 02~05 nt DEEBEZMA . T5RE S €72

6) WMUBEBOLELZ, HOPLOEBFLTBVIRATALA FIrIALRKFETFL, 50
FEIRELL 72

7) AFA FEARZEF14 v 2l20& MR L,

8) AI7AFFZAD7 aX MFFTICSRET, RERABHEFS, 2 FFEFBLIURXS
4 FHEFEEZALT

9) EMEL7ATA Fid, FAFEH (Merck) 4.5 mé & M/15 1) Y ERIBTE K (pH 6.8)
150 m¢ \CHRL 72 RBHETH 8RR aR, BEXKTESTTWTREL 72,

10) BB L7254 FIEARIE, 72— FHEFIRICAS A Fr—X AR, ¥ — 2R
RBNFE, EAEROBANEHRAL TRF L5

10. Fefafko4r

EBLL 72294 FEEXDI B, 120F 4 v arbBoniBub254 F#, B
DBBEFFNFNRBEEFGPL L VE I T— FIELZRETHITL 720 & (RN
D, POREBENFREL TV WORPIRERL, RELHFTLAMRICO VTR, X7
4 FEDFDNEBEBEMBIOR T — V OFE THLEFHAMICECERL 720

Pefafk OO, BARBMEZEREZS ., MDY RE (MMS) SR & Ik 3 58E
RESWTITW, REARSH L ViERETEEOF v v 7 W, ZHRE EOMERE L
fEBMEMBE (polyploid) DA OV THEIEL -, 4B EL T, HERECOVW TR
12820008, EEMMIZIC DV TIZ 1BF800B o RPIAMBESTTHZ & & L,

11. FskEHE

TR, BB L U R & MR ELARR O h Fhicown T, BEMRE,
BERTOME LK. BEEMRORL EoEREEEHL., SHOEL ERAKICE
AL7z
FEERELHEOMBOLBARE SV, 2 OFEEZSECLT, B 0TS

Py LHEBWEARBRTT 4 v Yy —OEBEHERED L) SEREEFL.
-8-



familywise D HEAKKEL S% & L THREEFEML 720 74 v Y ¥ — DEHRERETHEZESN
FHLNEA ., HEKEMKELTIZ? I Y - 77— 3 5 v Y @EAEKRES
(p<0.05) #4To7zc LALE 2RIDRETL D ICAEENFEDOONGEERHLE L. &
EHRE THBRENEO O N2 WA IIEERS L L. BISEMRES, HEREICOY
T2 100K, AR IC OV T400ERBOE S L MREE O D HERFEL L,
LB, TEFVEQLS% (VW) BWILEED, gapr SUMBERT (TAG) CHMEE
KT A2REMEMICBIIA2ERT -5 (1989~19944F) &, PT@EYH TH 2,

B W oE B OF oM EFE

REM BEA BEA THEr RREK BEQ  BRE Fume

s B +SD B MR%H%  £SD

(GEREALER)
2485 Rf 14 2800 18 1.3%£1.5 14 11200 35 2.5+22
A8 1] 14 2800 23 1.6+1.7 14 11200 22 1.6+1.2
(E s 4L BR)
S9 mix JEFFET 10 2000 22 2.2+1.9 10 8000 35  3.5+3.7
S9 mix fF1E T 10 2000 24 2.4+23 10 8000 39 3.9+4.2

* 5 2008 & 72 b DR REMIEE
** > SO0MINE & 7= O FEEE R EA I 5L



HEARAEIC & B RBATHTOZER % Tabled B £ U Fig. 2 IR L 72,

24K B & U48RFELERALIE L 72485 R. - RIREOLIIR ICB W Tk, akafgE
REZAETHMBEBL UOCEESEMROFELHEMNIBD O e otz —H . EiRER
(1.6mg/m¢ : 10mM ) Tix, HURHFHD 72O E OMIE % 54T TE 3. §FIC48H ML
Tid, BT LOMHREr I A RO o7,

SRR & 2R ARTIT DR % Table 5 8 & U Fig. 3 IR L 726

S9mix FELATBLUOFEATIKBITS 10mM DREELEL WTFHOLEEE (0.40~1.6
mg/mé) XBVWTH, REEDOHERT = FHT 2L L CEBBMEOFEE 2 INGE
Lo h ol

FRPExTER & L THW7BHALE T MC LT L & UERMAIEICE TS5 S9mix FFE
F T CPA MLPERE Tt Gt KIS (cte) R RATRLIUT (ctb) % EDREERE % b oM
PFEHEI N,

=

=it
£

[#

mYFH v, BRI £ ) 24BERT B & ONASKEITALER L 22354, MIBEMEIC & D o4
TEGho 748K LD 10mM DREZERC W NLORILEFE (0.40~1.6 mg/ ml) T8
WTHFAEKREOFREIROL LD o7,

72, SOmix FEFET B LUFAET TORMMAL 72546, 10mM DRELEL VTR
DILEEEE (0.40~1.6 mg/ml) KBV THRMBERFEOFBIIBFOON L h o 12,

HoT, vrFHvid, EROBRREAHT T, REEND CHLIU AR ICRBEREE %

FBRLLWVWERERL S

-10 -



(45 &2 T 1]

ARBROERICH2), AROEEMICEZEE R TR-OHL2TFH LG o728
RE R OV ERERET R A & DB 7% 2 o P2,

X W

1) BAREEREZER - WADRAROF &M  LFYWEIC L 250 EEET F I X,
MEEIE. (1988)

2) et R R HIROMETFLER, ZZFEERER. 17255 -261 (1992)

3) FN I WE B BT -5 OMEHT, FORIRICL AT SO —F, A
TV 4 A M, (1987)

4) FEF T, K R FITARE  FMRBGRAE14. FHRERT — 5 OFEHRIT,
W AEME,  (1992)
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Table 1 Growth inhibition of CHL/IU cells continuously treated with
undecane (UD) for 48 h without S9 mix

Concentration Cell growth (% of control)
of UD
(mg/ml) Average

0 100, 100 100.0
0.050 113, 120 116.5
0.10 94, 107 100.5
0.20 98, 109 103.5
0.40 108 , 114 111.0
0.80 122, 155 138.5
1.6 62, 35 48.5

Cell growth was measured by Monocellater ™ (OLYMPUYS)

Table 2 Growth inhibition of CHL/IU cells treated with undecane

(UD) for 6 h with S9 mix
Concentration Cell growth (% of control)
of UD
(mg/ml) Average

0 100, 100 100.0
0.050 94, 106 100.0
0.10 88, 106 97.0
0.20 88, 103 95.5
0.40 85, 100 92.5
0.80 91, 100 95.5
1.6 91, 100 95.5

Cell growth was measured by Monocellater ™ (OLYMPUS)



Table 3 Growth Inhibition of CHL/IU cells treated with undecane

(UD) for 6 h without S9 mix
Concentration Cell growth (% of control)
of UD
(mg/ml) Average

0 100, 100 100.0
0.050 98, 110 104.0
0.10 105 , 106 105.5
0.20 102 , 103 102.5
0.40 105, 103 104.0
0.80 102 , 110 106.0
1.6 105 , 114 109.5

Cell growth was measured by Monocellater ™ (OLYMPUS)



Table 4 Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with undecane (UD)* without S9 mix

Concent- Time of No. of No. of structural aberrations 3) No. of cells » 5)
Group ration  exposure cells 2) Others with aberrations Polyplord" Trend test
(mg/ml) (h) analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) SA NA
Comroll) 200 o 1 0 0 0 O 1 0 1 (05) 1 (C 05) 038
Solvent ~ 0 24 200 0 3 0 1 0 0 4 0 3 15) 3 (C 1.5) 025
UD 0.40 24 200 0O 0 0 0 0 o0 0 0 0 ( 00) O ( 00) 038
UD 0.80 24 200 o 1 0 0 0 O 1 0 1 (05) 1 (C 05) 000 NT NT
UD 1.6 24 100 0O 0 0 0 0 o0 0 1 0 ( 00) 0 ( 00) o000OT
MC 0.00005 24 200 4 28 85 6 0 O 123 4 74 (370) 73 (365) 025
Solvent” 0 48 200 1 2 0 1 0 O 4 0 3 (15) 3 (C 1.5) 050
uD 0.40 48 200 0O 0 0 0 0 o0 0 0 0(C 00) 0 (C 00) o000
UuD 0.80 48 200 O 0 0 0 0 0 0 0 0(C 00) O0( 00) 000 NT NT
UD 1.6 48 4T 0 0 O 0 O O 0 0 0 (00) 0 (C 00) 000DT
MC 0.00005 48 200 2 16 69 3 1 10 101 12 56 (280) 55 (275) 025

Abbreviations : gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, csb : chromosome break,

cse : chromosome exchange (dicentric and ring etc.), 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.

T : Toxic ; This group was excluded from judgement in case of less than one hundred cells for structural aberration analysed and less than
four hundred cells for polyploid cells anatysed. 1) Acetone was used as solveni.  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 analysed in each group.  5) Cochran - Armitage's trend test was done at p<0.05 when the incidence of TAG or polyploid
in the treatment groups was significantly different from historical solvent control at p<0.05 by Fisher's exact test.  6) Three hundred and
forty-seven cells were analysed. 7) Four cells were analysed. * : Purity was 99 %.



Table 5 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with undecane (UD)* with and without S9 mix

Concent- S9 Time of No. of No. of structural aberrations 3 No. of cells 4
Group ration mix exposure cells 2 Others with aberrations Polyploid * Trend test 5)
(mg/ml) (h)  analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) SA NA
Comroll) 200 0 0 0 0 O O 0 0 0(C00) 0 00) 0.25
Solvent " O — 6-(18) 200 0 1.0 0 0 O 1 0 1 (05) 1 (C 05) 0.13
UD 0.40 — 6-(18) 200 O 1 O 4 O O 5 0 2 ( 10) 2 10) 0.25
Ub 0.80 — 6-(18) 200 0 1 O O O O 1 0 1 ¢ 05) 1 ( 05) 0.13 NT NT
uD 1.6 — 6-(18) 200 i 1 0 0 0 O 2 1 2 ( 1.0) 1 ( 05) 0.13
CPA 0.005 — 6-(18) 200 O O O O O O 0 0 0 ( 006) 0 ( 00) 0.00
Solvent") 0 + 6-(18) 200 1 2 0 0 0 O 3 0 3 15) 2 ( 1.0) 0.13
Ub 0.40 + 6-(18) 200 O 2 1 4 O O 7 0 3 15) 3¢ 13) 0.13
UD 0.80 + 6-(18 200 O O0 1 ¢ O O 1 1 1 05) 1 ( 05) 0.13 NT NT
uD 1.6 + 6-(18) 200 2 0 0 0 0 O 2 1 2 (10) 0 ( 00) 0.50
CPA 0.005 + 6-(18) 200 S 21 75 1 1 O 103 0 71 (355 ) 68 (34.0) 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.), muf : 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) Acetone 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 analysed in each group.

5) Cochran - Armitage's trend test was done at p<<0.05 when the incidence of TAG or potyploid in the treatment groups was significantly
different from historical solvent control at p<0.05 by Fisher's exact test. * : Purity was 99 % .
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Fig. 1 Growth inhibition of CHL/IU cells treated with undecane
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Fig. 2 Induction of chromosome aberrations in CHL/IU cells continuously
treated with undecane without S9 mix
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Fig. 3  Induction of chromosome aberrations in CHL/IU cells treated with
undecane with and without S9 mix
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