5 :
S

CTFNTIEVED
F A ==X+ NLARAYT —
EEMREETHAWS
rEAREFTHE

EEHEEHER Fit

MHEAERBEMTEL Y5 —
® F OHlLRE. RS



H

E- 1
A 2
120 2= I ()l ;SRR ————————————————————— 3
1. 5 L7-HMikg 3
2. BERWOAHR 3
3. BEEH 3
4. WERME B L TRt BYE 3
5. BBMEORE e 4
6. FEREAM R S - -5
7. MEREHEFEIDEIEER oo 5
7.1 MEEH - - SR —— S — 5

7.2 AEAAEGLE 6
7.3 BYFEEMEIORAE L F DRER 6
8. AFBRDFERERK 6
8.1 B 7
8.2 AUBNEMALE oo 7

0. BEMEAERE 8
10. Htafhor 8
11. ek fzE - e 9
BRBLUZEHE — S 10
B B e 10
FFELEIH 10
B G U S 11

Tables 1~5, Figures 1~5



[ #71

TVTFNTVEVBROIinvito kR EREFEZUE, FrA=—X - NaRy K&
(CHLIU)Z AV TIRET L. DR RE1E 72,

EEESL LR BNERLEDSImix FE T Tk, 1I0mM D EE (2.6 mg/nl) BV T
H50% 2B S ISR R A WIEHIGI RO S oz —F. SImix FEFEETICBWVTH
50% DEFEMHRE LS 218X 5 IRE (60% DHEIEMEIRE) 2. 0.046 mg/ml T
Hoto o T, BEREES L URBEMHLENSI mix FET Tid2.6 mg/nl DEEE.
BHEMALE DS mix FEFAE T T130.046 mg/nl DEE*Z N FNREUBERE L L, &
SRBREO 12 BLTIAEENERTIRE, BRREL LTRE L, EEEELLT, S9
mix FEFE T BT 5240 B & UR48RFREHLE, UHNEMALEE L LTSI mix FET B
L UFEAFFE T ToRER (18FF M0 [M7ERG ) ALERMR, IEARA/ER L, MET HLTL Y
BB RREFREME LR L7

B X 0, CHL/IU A #2455 35 X V48K RIALIE L 729 X C DLEE BV T,
Lo RERLEREMBOFRIER IR ON LD o 12, 72, RBEEBRILED
SOmix FEFAET TORFHLIE L 72§ R COMBEICB W T, FBRDHE&ERE L FH5MEH
FADFRIEMIETOON% o 7zo —J7, SOmix FFIE T DKIEEE L L OPBRERICE WV
T, REARDOBERFOFRIEAPRED N, HEREETH > 72
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BRI THRECFNREBLFHET 500, Fr A =—X - NaRy—5EM
fa (CHL/IU) %AV THERENFERETHRL ER L 72,

LEROEBE., THHIEDE R LHEB0 FEIcowT] (IBF62E3A31H, TR
85 2375, BREE3065. 2KF/HHE3035) BLU [OECD BEMHREBRATA FI4 >~ . 473]
WCHERLL, (LK GLPZE¥E ] (RBAIS9E3A3IH . RRHKESE 395, EREH 2295, 59
R 855, WETMRFI63EI1A18H., RS 2335, WA 385, 63XFE 8235) ©
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1. ML 74k

V¥ —F - )V —ANr2 (JCRB) o AF (19884F2H ., AFHE | ##L 410, BIE12
) LEzFxA=—X - NARY—HRDCHL/IU (MLFCHLEESY) HIME %, SEEETL KK
1B TRERICH v 72,

Z o CHL MBfatkid. — ML ZEMRE I L TREBESBVZOERAIA TR 2,

2. HREOHAH

BEEECik, $B5RIME (FCS : JRH BIOSCIENCES, T v + &% [ 1C2073) % 10% #:hn
L7zA — 27 ) MEMBEEE % v 720 MEMEEERIE, A — 7V MEMEH [=v X1 ] @
R (HABEEFRR) 94g% 1 L OFREKCEME L, 121C T 1559H. BERKEHE L
fedb L7V Y (BEEA. HAREZEWRR)) 300mg & 10% NaHCO, &B#., # 125
md XX CHRBL 7o 2FRED MEM BEKIZ, LELOEH 9.4g & 500 m¢ DA IKIC
B L. DL MEM S53EH0 & A TBE L 72,

3. BEEL
2X10*E > CHL ML %, B Sl 2 AN/-7 14 v 2 (R 6cn. Coming) 23 &,

37C» CO, 1 v Far—%—(5%CO, ) ATHEEL .

4. HBERWE B & CHMES K

(#ErmE] ( KRBT —5 L 0)
(% ) VIFNTIVEVER
¢ %) DBA
(CAS No.) 105-99-7

(o v v &F B)
(5 ¥ #) C,H;O0,
(5 F 2) 25840

(# ) 99.8%
(% R EEEUHAT, KICHE, T BLUIXFVINE
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3 F (DMSO) 2TV, BEE S —22TC, ¥ 145C/4mmHg
OYETH b,

R F & ) ZFE- ELRF
(& E M) AREIRRMAEIPA (FERTREE)
(B coREl)  REFEFOITLEFER CER L 2B E+® (DMSO) T
HEMREBETIE, 2.3~520mg/nl DREHFH CIRFMILET
%o 7 (Appendix 1) o
Eaeanictyhzg
1) BEREORBRCAHCIYE
(1t = %) <AbrwALvrC
(W ) MC
(w v + #F &) 8l4ABB
(% #)  WARREE (k)
R F £ #) GEFARE
2) RBNEMALEORERICH V2 WY
(1t ¥ &) vrukR773IF
(& &) CPA
(g v b+ F &) 7T0H0948
(8L pi #)  Sigma Chemical Co.
R F £ #) BEARE

(i

5. BRERYE DIRE

BEREORABIE, HEHOD T o7, WIHI1ZDMSO (SigmaChemical Co., B v F&% .
12H0658) % v 7zo FRAR% BIEICHEHE L CRME (EHEAHEERTIE 520 mg/néB £ U740
mg/mé ., e RRFEHRERTIZI S20mg/ B & 92 mg/ml) #REL, DV THEK L BE
TIERFRL CIEDBREOBBRYE MBI A ER L 2. BHRWERBB X, TXTOH
BRICBWTHEERD 05% (vv) X% 5 L9272, FEARERRIIBVLTR, BERE
B L URBERIGRICA VW - BRER CEBER IO VT, HRYEREEOZENE %
EHMIEFIITICEMRBEZICB N TUTo 72, ZOR. ABBEORE R, T XTHEH

.



PN (BEPCOFHEEFTEMED 90.0~110%) DETH o 72 (Appendix 2) o

6. HEREMH

E#EETER, MEZ3HMERL-OLEBEEE T, 74 v V2 CEERS ol L £B
EDWHERMEREW 2Su e £ A, 24F8H B & U48HFRERAIE L 72

RBNEMALETIE, Mt SHEERL-OLERR 4B T, MEMEER . 2BBED
MEM¥#H, B LUSImix% #nFN4. 1.1 DEATREAELABE I 2T 1V ¥
WA 72 %72, SOmix FEFIE TOMBHEI BV TIE, MEM¥EER I 274 v ¥all
A, S5 15Ut OHERMERBBEEZMNZ T FFRMIE L7/, MERTH, HEELiEE
WATAH L, 85I 1SRN L 726 SO mixDFHEUE Tt DM TIT - 726

S9*

20 mM HEPES (pH 7.2)
50 mM MgCl,

330 mM KCl

50 mM G-6-P

40 mM NADP

AKX

e e T e T \® VS

A5 10w

* S9 . Sprague-DawleyRT v MZ7 =/ NV EF— )& 56-NV V75KV E2KRE
LCHRBL-Fya—<y#)D S9 (T vy MBS | RAA-297, 19938 H #E) #HAL.
FEREEE T—80CHBIKIEBEMAITERF L 720

7. MRS HAFEIN KR
B REEHBRCAC 2 HRMEOWIRE 2 RET 5720, BWERYE OAIFSEHEIC K
Li?%ﬁ%ﬁ % %ﬁ]& 776

7.1 AEEM

EEE TSR AERICoW T, 2, RENEMHLE TIISImix FE T 8 L UIFE
T OMBEEEIZ OV THIFTHIEIIH R EM L 7o, WERE . BB L CRENEHRL
D S9mix A F Ti20.08 ~2.60 mg/m¢ (10 mM) . —HF A HEEEAL 1 DOSImix FEFAET
T, PREERICB Y T0.160 mg/mé LA EOREEHP CH S » 28I 0 Sz 0
T, 0.006 ~0.200 mg/ ¢ DHFMHOWRE % Fvi7ze T4 v Va2 IBEICD VT2V 72,
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7.2 AEARVESLEE
REERTH, BBEEPETEOL, 10% sV YIElEMA, MEEF 4 v ¥ 24
ELERETEEL:. BEHE. 01% 7)) AF WAL+ Ly NETEE L,

7.3 HREHMG|OEIE L £ DR

WERME > CHL MBI ¢ 5 HAEMEWER 1. BB ES (Monocellater™,
AN UNANFETERR) PACTEROMBEELE AL, HRDELEROBERE
AT B HIRIESE DR b o THRIE L L7,

ZOFER., EEES I CREEMLED SOmix FET T, 2.6 mg/m¢ (10 mM) D&
FEIZBWTH50% %L 2B IZRED N kh ol 72, AEEN
AL D S9mix FEFE T IZ BT 550% DHEFEMHIRE LB O 21T 2 5 RE (#960% D HhE
HIHIREE) %, 60% DHIEMEIREZ XS IRBENEL VERLZETZ A, 0.046 mg/nl
THhotz (Table 1. 2. 3 BL U Fig.l, 2) o

8. AHERD BRI
MRHEIRIHBROBR L . RERRERARCAV IR ORIBEN . EEE
B &L CENEHALE D SImix FE T Tt 2.6 mg/nl. REEEALED S9mix IEFET T
0046 mg/ml & L, TNZENFHRERD 12 DRELPIRE. 140RECRREL L7
T HRE & L TRV 72MC B & U CPA &, TESTAIAKR (KBBETHM#R)., oy b &S .
K2L74) B LU THRB L/, N ENEBRRELERTHAILFTMON TV L BES
BH L7,



8.1 HE#W
ERETHE, SREOGEBRYE LIEBERIC, EEA SO TR 11EELRT. £ 2
o574y a%fns,

i B E (mg/ nl) LI EE R (hours)
1)  EAEXTE - —
2) BExTE 0 24
3) DBA 0.7 24
4) DBA 1.3 24
5) DBA 2.6 24
6) FfExtEE (MC) 0.00005 24
7)) TR 0 48
8) DBA 0.7 48
9) DBA 1.3 48
10) DBA 2.6 48
11)  FEHExTER (MC) 0.00005 48

8.2 MEHHEM LE
RBEMEILETIR, 3ERBEOWERYE IR B IC, B L L T S9mix % 1A %2\ #
e, T NE2RT, EHBKOFT1 v varfvi,

it2 BE (mg/md)  SOmixDAE  ALIEFH (hours)

1) EALTRTER — — —

2) BT 0 — 6-(18)
3) DBA 0.012 — 6-(18)
4) DBA 0.023 — 6-(18)
5) DBA 0.046 - 6-(18)
6) FEMEXTER (CPA) 0.005 — 6-(18)
7))  BExTER 0 + 6-(18)
8) DBA 0.7 + 6-(18)
9) DBA 1.3 + 6-(18)
10) DBA 2.6 + 6-(18)
11)  BatExd B (CPA) 0.005 + 6-(18)




9. Yt REEAVERIE

1) BT O2MFMATIC, IVt I FEREBENY 0.1 ugnl 127% 5 & ) ITHEERIC
Mz, EEETHR, SHOMBE ) VERBE®R (Ca™". M@ 2 & E%w) THY,
KRy F4 V7L DHIBEE AL, 10l DRLEICED 2,

2) 1,000~1,200rpm T SHERL L, LEEE /0L, LB L 2K 3 ol ©0.075M
KCIKBHEEMA A Z &I & D #3073 MERLELIT o 72,

3) RIRALEE, KREO LB AN TH OKEEBR: 29/ —v=1:3 vv) ¥6uL%k
MA. THPOEMIERY F4 Y LEFLEMLTEZEL., £0% 1,000~1,200
pm T 553 FHEL L 72,0

4) BB LELBRE, BUOHEL 2V THEANMA THRE ERY 74 Y708 ) BiF
ESE, 1,000~1,200 rpm T 55 ME L7ze T OBAEL AR DR L 720

5) BELTHA-HBEOMBIIC, 02~05 8 DN/ THEML, THKBEHS €/,

6) MBBERDOLEE, HOHPLOEBLTBVAATIAFIIALIHETL, #0F
TR L 720

) A4 FERRETA v T a0 X GHAER L 7,

8) AFAFZIADTUAMRGFICHET, RRREHES. 2 - FEEBLURT A
FESEELAL

9) BHELZZXT A4 Fix, FAHFEE (Merck) 4.5 nf 2 M/15 ) ~ BBEH (pH 6.8)
150 m \[ZAAR L 22 Rl TH) 80 R getath, AR CTELS T TR L 72,

10) B LA TA FIERIE, - FEBIBICZAI4 Fr— A ANR, 7 — A ERBRSR
B AR B2 BR L TRIE L 726

10. BBtk

PERL72ZA 54 FEERDI L 10DF 4 v v ahbBoNn-BEB254 F%, K
DBRBVBENETNRBEG TP O VWE I KT — FILL7REETHIT L1z, & QL2
D, PORBEFEEL TV L WHEPHGEZEL, RELEFTLMBICOVTIR, AT
A FEDEDNEXBEMEN R T — Y DB CREHKICLSRL 72,

REAEOSHIE, BATREEREZS, WLBWRER (MMS) SR4" 1L 358k
EITVTITO, PEEED L VEREMEEO Xy v 7 O, "L EOBERED A
M & AEBAEAIRE (polyploid) DA D WTHE L7, 372458 RE 1oV T I 18 200

—g—



18, BRI oW T 13 SOME D S ZEPEIMIIE 2 o+ A2 & & L7z,

11. gk

LI IR, WIS L ORI R C BRI LI O T OSHTRER L, BEL .
Mifa ., MEREOBE LK, BEENROKIC OV TERTL., EHOELEHFAKICE
A L7

REBRELAETHMBOBBEEICOWT, 74 v ¥+ —0 Exact probability test ¥ (2
S0, AR R R LM B LU R LR R OB EERE 1T
720

BBPBORBEREFEEC OV TORKHEL, ALY DHERE L, R
HEEr AT HMROEEDN 5% K&, 5% L 10% FKii% &G M. 10% DL %
L L. BL, BBHEOKRIBONIIGE I, REARTHERD L CI3/IMEAR
XD, BEE, BERFUES RS LERAERZIT) L& L7,
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BT L BB ESITORKRE % Table 4 B & U Fig.3 1SR L 72

DBA% A T 24F5fH] B & U48BF M EMMHE L 72 X TOMT, RBROBEREL L
UHEEMMBROFRRBO LN o 7

AEHEMILEIC & 5 BRI DAE R % Table 5 B & UF Figd ,5IZR L7z,

DBA% X C S9mix IEFAET T 6RFMAE L/ TR COMERT, REFOHEERES
L UREBHMBEOFERER IR0 o7, 72, SImix FATOBEEEL L U
BEFEICBOYTE, BBLAHMBOZFNRZN65S%B L U512.0% (gapzatr) ([CHMBED
BEREFFEIN, HERGHETH o 72, —77, 60% L LOMEFEIH % /RT2.6 mg/nd
DEBERFE T, cellkilling @ 720 Y BEREOHEMIBED Sk o 72,

FetExfHR & U TR W-EEE T MC LR B X U S9mix FF7ET T CPA MLEFET X
Yeto SRATHRE (cte) R Yefa D RYINT (ctb) 7 EDRERE % b oM EEECER I N,

B i 1

VF7FNTIE VERIE, BEEICLD, 248 (07~2.6mg/nl) B & U488 R EHR
MLIE (0.7~2.6 mg/ml) L7210 mMOBE* & TXTOMEBIE BV THREHEOHE
RECEBHAROFBRERERD Sk b o 72,

=77, HETEHEALECBY TE, SImix FETOEEE (0.7mg/nt) BLUHEE
(13mg/ml) T, S LZMBEOZNRZEN6.5%B & U12.0% (gapr &) Bk
EREVCRBO LN,

WoT, VT7FATVEVRIAB SN TERILL, ERORBREGHT T, HRERD
CHL Alig (S REABRELFRTH LR L2

[4F it & H]

FRBROERICH72 ), KROEFEHCEEELRIEITRVOHLTFHLEL» o125
RE R UBERETIIE 20 & 0@ 7 42 o 720
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Table 1 Growth inhibition of CHL cells continuously treated with dibutyl
adipate (DBA) for 48 hours without S9 mix

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

0 100, 100 100.0
0.08 9 , 95 95.5
0.16 80, 89 84.5
0.33 64 , 78 71.0
0.65 61, 69 65.0
1.30 50, 55 52.5
2.60 52, 42 47.0

Cell growth was measured by Monocellater ™ (OLYMPUS)

Table 2 Growth inhibition of CHL cells treated with dibutyl adipate (DBA)
for 6 hours with S9 mix

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

0 100, 100 100.0
0.08 9%, 109 102.5
0.16 100, 97 98.5
0.33 92, 92 92.0
0.65 71, 75 73.0
1.30 60 , 48 54.0
2.60 51, 37 44.0

Cell growth was measured by Monocellater ™ (OLYMPUS)



Table 3 Growth inhibition of CHL cells treated with dibutyl adipate (DBA)
for 6 hours without S9 mix

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

0 100, 100 100.0
0.006 100, 100 100.0
0.013 101, 95 98.0
0.025 90, 85 87.5
0.050 39, 22 30.5
0.100 1, 0 0.5
0.200 0, 0 0.0

Cell growth was measured by Monocellater ™ (OLYMPUS)



Table 4 Chromosome analysis of Chinese hamster cells (CHL) continuously treated with dibutyl adipate (DBA)** without S9 mix

Concent- Time of No. of No. of structural aberrations 3 No. of cells 4) 5)
Group ration exposure cells Others with aberrations Polyploid Judgement
(mg/ml) (hr) analysed gap ctb cte csb cse f mul total TAG (%) TA (%) (%) SA NA
Controll) 200 0O ¢ 0 0 0 1 O 1 0 1 (05) 1 ( 05) 0.00
Solvent * 0 24 200 0 0 1.0 0 O O 1 0 1 (05) 1 (C 05) 013
DBA 0.7 24 200 0 0 0 2 0 O O 2 0 1 (05) 1 ( 05) 038 - -
DBA 1.3 24 200 0 1 2 0 0 0 O 3 0 2 (10) 2 (C10) 088* — -
DBA 2.6 24 200 0o 1 2 2 0 0 10 15 1 4 ( 20) 4 ( 20) 0489 — -
MC 0.00005 24 200 3 36136 4 0 2 0 181 0 101 *( 50.5 ) 100 *( 500 ) 0.13 + =
Solvent" 0 48 200 0 0 0 0 0 0 0 0 0 0(00) 0¢( 00) 013
DBA 0.7 48 200 0 1 0 5 0 2 O 8 0 3 (15) 3 (C15) 4038 - -
DBA 1.3 48 200 0 06 0 1 0 1 O 2 0 2 (10) 2 ( 1.0) 025 - -
DBA 2.6 48 200 0 0 4 3 0 1 O 8 0 4 ( 20) 4 ( 20) 013 - -
MC 0.00005 48 200 3 46 12615 6 3 0 199 18 91 *¥( 455 ) 91*(455 ) 0.63 + -

Abbreviations : gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, csb : chromosome break,
cse : chromosome exchange (dicentric and ring etc.), f: acentric fragment (chromatid type), 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) Dimethylsulfoxide 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 structual aberrations.
4) Eight hundred cells were analysed in each group. 5) Judgement was done on the basis of the criteria of Ishidate et al. (1987).

6) Six hundred and twenty-eight cells were analysed.

* . Significantly different from solvent control at p<0.05. ** : Purity was 99.8%.



Table 5 Chromosome analysis of Chinese hamster cells (CHL) treated with dibutyl adipate (DBA)** with and without S9 mix

Concent- S9 Time of No. of No. of structural aberrations 3 No. of cells

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

Control 200 0 0 0 0 0 1 O 1 0 1 C05) 1 (C05) 000

Solvent ~ 0 — 6-(18) 200 1 0 0 0 0 0 O 1 0 1 (05) 0 00) 038

DBA 0.012 — 6-(18 200 0 O O 2 O O O 2 0 2 (10) 2 ( 1L0) 038 - -

DBA 0.023 — 6-(18) 200 1 0 0 0 0 0 O 1 0 1 ( 05) 0 (C 00) 025 - -

DBA 0.046 — 6-(18) 200 1 3 2 0 0 0 O 6 0 4 (20) 3 ( 15) 038 - -

CPA 0.005 — 6-(18y 200 0 0 O O O O O 0 0 0 (C00) 0 00) o000 - =

Solvent” 0 + 6-(18) 200 1 3 0 0 0 0 O 4 0 4 ( 20) 3 ( 15) 013

DBA 0.7 + 6-(18) 200 2 20 5 0 O O 10 37 1 13*% 65 ) 11* 55) 1.00* £ —

DBA 1.3 + 6-(18) 200 3 26 21 3 0 O O 53 1 24*%(12.0 ) 22*11.0 ) 038 + -

DBA 2.6 + 6-(18) 200 1 6 5 3 0 1 0 16 0 7(C35) 6 ( 30) 075 - -

CPA 0.005 + 6-(18) 200 3 136310 8 2 8 60 527 2 164*( 820 ) 164 *( 82.0 ) 0.3 + -

Abbreviations : gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, csb : chromosome break,
cse : chromosome exchange (dicentric and ring etc.), f: acentric fragment (chromatid type), 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) Dimethylsulfoxide 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 structual aberrations.

4) Eight hundred cells were analysed 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 99.8%.
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Fig.2 Growth inhibition of CHL cells treated with dibutyl adipate
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