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3-AFN-1,5-Rv & v T4 —)v (MPD) W&, CHL/IUMIM (Frx A4 =—X - NAARF—,
B CREERREEFRL 2o

MPD & CHL/IU Al xS LT, M ALEE (s s C24MeRALER) & X UMAERE i L3R
D SYmix FAT BLUEELET (ZhEh S KIGH B & U MEM KA 6FE [ LIRTE
18BF > [EEFF M) <, HELIEE TH5 12 myml (10mM) KKBWTH 0% %A
B IEFEIGXERO D h o 72,

O EPOPBERERRICB T, EHEAE (24FFH B & U 480 Q) B LU
AR (SO mix FETB I UIEFAET) & dIC 12 mgml (10 mM) % R LI RE
EL, A2 TIRELRE L. FEEDT 2T 27

ZOFER, MPD W TFNOMBEAETICB VT, PaAoiEERE B L UCHEHEMR
EFHB LD o,
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LW E O BIZHEL T T2 20 0EiRFEE0—2 L LT, MADYEENRER
VBREERRERENH 2, LEWEI L o THFREN D RAMERFE T, KL THE
RE (Fy v 7, W, R CHORE (R, BEMENR) 50, 5wEE
DNABE, BERNBOSHEBHORE 2 L2 KL T3, ARERTHV: /2 CHL/IU M
R, BB BAd e { —REICEFEDRE IS U TRERRE O RBBRERF V20,
RERERBRICLCHEVYLR S,

OECD BEF (UM B Z &AM RAIFEURAEFRO—RE L T, MPD DI fEE(Z%#
MR L S 5 72, CHL/IU M % Fivs B Jeto fh FsERBR & M L 720 % BAREERIZ,

[HHACFDE R R FEIC>WT) (A 624 38 310, RIR¥ESE 2375, R
#306%, 623&F5 303%5) BLU [OECD HURBRA A FF 4 >~ 1473] ic#frL, [1b
FWE GLP &HE | (WEHN S94F 34 31H., BRIRER 3905, R 2295, SOERE 857,
SEIIAAN 634F 1170 18H . RN 2335, M4ELE 385, 635 /RH 823%) [CHE TV THE
iR OAN
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1 ik

CHL/IU Al (JCRBMIfa/N¥ 2 X § AF) &, FJ5R1M% (CanseraInternational, T v
MEE 12605420) % 10%ET A — 2V MEMB# (HAKBEE) 2V, CO M v Far—
4 — (5% COz 37C) ATHREL o, F7z, BRBEA I0RDATHBRICH 72 Btk
ORERFIE, 19884 2A ICAF LR s 4R, BIEIR 1210) o

2 WEHRWEB L UBESBYE

PERYE TH 5 MPD (CASNo. 4457-71-0) DB LM IR 1 Appendix 1 1278 L 720
MPD 1 PoREEE N2, BRTERGE L, EA0D LESAEEK (KER
T, oy MES [ KSHTL) KHEMLTHERL 720

A EME L L CHWAY 2 a8 A 773 F (CPA, Sigma Chemical, @ v b HF ©
73H0846) BL U~ 4 b<A ¥ C (MC, WFIBEEETSE, oy F3FF I 051AEG) &, TE
SHRAZRTKICE» L, AL CHY 72,

3 S9 BULE
SO (Fva—<, Oy MFES I RAA-333, 19954F 9 A &) &, 7 ¥ M Sprague-
Dawley 27 v MiC7 2/ NVES — V& 56NV 7 5K ERSLUTIHFE»OFEL
20 EMAL, HAKECT-80CIKRE L, FVa— X 6-Y VB (G-6-P, Sigma
Chemical) , B-=IF VY F7IFT7F=vVX2 vAF K VB (BRMLEL. B-NADP', #+V
IV Y VEE) BEIUKCI2ZTAKCEN,L, BEWE LT80CITRE L, fEARRC
1IT S9, MgClL, 8 £ U HEPES %A, S9mix & L 720 S9 mix /F7EF T FILIET 5355
. S9mix, 2fFIEE MEM B (MRS T SImix LR EOHRMBDOEE L ERE)
BLUMEMEH (MERS) *BMLTSIRKEEE L7 (5% S9. 0.83 mM G-6-P,
0.67 mM B-NADP*, 0.83 mM MgCl,. 5.5 mMKCI, 0.67 mM HEPES) o ——771 S9 mix FEFF
T CHBFMAAIYT 5 B4, SO RO Db nic MEMES# 5 & UF 20FiRE MEM 55 3b

(BB ORNE L %SE) 2EHA L7,
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Gefa R BE BRI A B R OIS A PRE T B 20, HERME oM iR B

LT E N2, CHLAUAMEE 025% b ) 7 ¥ % Fw CHEEL 2%, 4X10° H/ml
OHIMIRBIE L L, 205ml @QX10%EH) 275 AF v 774 v a2 (EfE6cm, Coming)
CHRTE L T 3HMIHEREL oo

EREALIE T, I 4.5 ml L REMASHR L -7, BRI EIREEZ 0.5 ml $T oML
4R RIALIR L 72,

S9 mix FFAET IS BT % LTI Tid, S9 FIGHE 2.7 ml IZEF AT L 721k, BERWME
BN E 03 ml TOMRMU 6RFHALE L /20 V) v ERIBAESIAH (C BLIU M 2 &
T) TUHREE, FREEEH Sml QML ., S5 I ISKEMEEL 2o —F., SImix FEFET

DIBRTEIZ BT, SO JUBHE O H 0 12 MEM B:#1 % Bl W 72 AL o #FEE. S9 mix FF1E -

T OLIHE & RARITAT - 720

HEFES & UERRALIL & $1T, 0.038 ~ 1.2 mg/ml (10 mM) O EEHITH CHE L /2 5F
R THE, 10% V) YEBTEZEL, 0.1% 2 VRS VN4 4Ly METERABL 72,
W R MMMa B EEl (Monocellater ™, A V) YRR T 3) #H v, BT L
P2 BALINEE DX U R EH L /2o HBE D20 2B 714 v Y2k v 7z,

5 Yk RE IR

M BEFEIIH AR T 35 & OVEIFIMALENIC BV €, BEAUTEEE 0 1.2 mg/ml (10 mM)
BT HBFEIHIERE 2 h o 72 (Fig. 1) o

O ERLRBERRERRICBYT, TXTCOUILATT 1.2 mgml (10mM) % &S
WIREE L, Rk 2 THREZHRE L (030, 0.60, 1.2 mg/ml) o

RERRFHRCBV TR IBED ) DT 1 vy Y2k Hev, 209 Lo 2ia gk
WIRARZEE L, Blo 28ucov TR BB R ERNC L b MIRBEREAIE L7,
AERBAER, HIMITE BPHIARER & 1R RIS AT o f20 SEARAL IR T I 24 K1 & 48 BF R D4
BRI (VA PRI & TR IR B B & UL FREE (TEERE M & ATHR) % ERIT,
FIREITALIRCIE, BB % SO mix fEAET & JEFEAE T T 6RFRIAMIR L /2o 2B, AHED
b, WEUEGTHRTE, MHUEX IR S & OVIRALEI IR IR 2 BT 72,

B PEXS BRER IS DV €, TRRALIL C ik MC % H fE 55 5 ml (& R ARIRE 4% 0.05 pg/ml & % 5
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EDITHMUL, AL Tl S9 JUBHE S & U MEM £33 2.7 ml 2K % 03 ml 2 (B & :
3ml), CPA % MIREDTS pg/mlé e B & )M L 720

BT 0 2B MENC, Ik I FERKBEN 0L ugml &£ %5 & ) ICHML 72, 3
WTH, BHERE, 0.02% EDTASR ) vEREEEARE CTBLUME 28
) KL VMR E AL, 10ml OFELEICEDHEE LA (1000 ~ 1200 ipm, 557) o
LIEEHE TR, B L 2K 0.075 MKCIKBH 3 ml 1%, 307 FRIRALIE 24T -
foo MRIRMIR., BEER (A5 /-0 KEEBR=3:1vN) %2 6mlfN% #Eit L%, L
EERE, BUPFE2BEERZMA TRIL L2, BREORH 2 HET- 2%, SPEDE
FRTHEZEBHL, 20LEBERA54AF752 (50070 X MBRSICHRERES
T, I-FESBLUAST A FEESLEA) LCWETL, T0F IR L. 174 v
Vadhzh eMORT A4 FEREEHL /2,

3% X AW (pH 6.8 @ 1/15 V) Y ERBAIW CAIGAE) TR 74 FiERT $E1%,
KCTTWCREE Lz RPEITMESS L CIERER OB EIRL2AT 1 For— R,
AT A4 FiER%E 32— FREIRICANTRE L

Pt R AT S HEL o C M E AR & SRR BT X D, 20% Ll L o> ARXS BT
KT, 2274 v vab bl 05%BEGEIEHRERLARD BVIRE £, BIHHR
DEEIRERE L, BISEGR 0 IBEHLWRE L1,

6 Htatkoir

MG OB R (Table 1, 2) EAEBHIC LD, $XTORIRSIT 1.2 mg/ml
(10 mM) 2%, RO OMEEREERETH 22 &b, ZORELE L JRER
BB R L LT

Bt fRaririz, HABREERESS, MADYRE (MMS) FIEa" <k a5k
SWTITFols LR, PORBEIBEL TV LEWFTRPHGLHE L2, 8#FZ
EiT, BB, FEfLls L CReSEEOMEREOMA L ¥, FEENROKE
RERAMICEEA LT E/2, REE2ET MM, X7(4 FLOZONEBELFHEDX T —
VOMETEL, SLEAKICHRFE L T4 v Va2 I LEONAT M FIER 4%,
ANDBRERF N Z IS5 0 6 2 WIRRECHHT L 7z FEERE T 15F 20018, %
MM 13 8001E o 43 B IHINE % 2047 L 72
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VIO R — 4 (Appendix 2) & BRI BT T, 7 4 v ¥ v — OEBHEREY
IZ& D, familywise DA BKUEE 5% & LTCHEEREL E LT BEMRETHTEE
Wk DA, HREFROEEYT 25 Y - 7~ 37y VOEARKREY (p<0.05) I
IHELS, MRETLDILAEBEENROON A EHEEE L, BEERETOAR
BEVRD NG SR, E LU,

MPD (B AL 3 & OV 4EREIALIIC B8 v ¢, AR RIRE O 12 mgml (10mM) %2 &\

TNONIBET D, Yk RE B RN ESFREL 2 o7z Tablel, 2) o
—7. BEIEBE E LTR 2 MC I, ERAIIEBWTREROMERTZ2FRL
(Table 1) . CPA if. FERFIIALELID SO mix FEFE TIZB W T HEBHRONERFT L FHL
Ao 2280, SO mix FAE T CRPEADHERE LHRH L (Table2) o 05BN
BYWEOER LY REBRROBILFHER S Nz,

[FRcEiaH]

FAROE D220, BHROBHCBEELREZTRCOHLFHLE 2ho 7B
BB X UG E D S OBEUI LD o 72,

[Z% 3]

1) BARREERREZS - MADYERSEEE: [MEEWEC L2 RBRRET 5 2],
HEEIE, W (1988)

2) HA TR [HM - 37— 5 OMEHRT, FEIIRICL 27 Su—F], FM Y
T4 R M, BRI (1987)

3) A T, KABERAR: [0 SR 14, HWSERT — & OMEHRAT] | IAEEE, B
I (1992)
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Fig. 1 Growth inhibition of CHL/IU cells treated with
3-methyl-1, 5-pentanediol



Table 1 Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with 3- methyl- 1,5- pentanediol (MPD)*
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 Polyp]oidA Trend test™” Concurrent

(mg/ml) (h)  analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) SA NA cytotoxicity (%)
Controll) 200 ¢ 0 0 0 0 0 0 0 0 (C 00) O0( 00) 013 E—
Solvent * 0 24 200 0 0 0 0 0 O 0 0 0 00) 0 (¢ 00) 0.00 100.0
MPD 0.30 24 200 0O 0 0 0 O O 0 0 0 (C 00) 0 ( 00) 000 94.0
MPD 0.60 24 200 1 1. 0 1 0 0O 3 0 3 15) 2 ( 10) 013 NT NT 940
MPD 1.2 24 200 0 0 0 0 0 O 0 0 O 00) 0 ( 00) 000 91.0
MC 0.00005 24 200 7 48 138 5 1 10 209 0 115 (575) 113 (565 ) 050 —
Solventl) 0 43 200 0O 1 0 0 1 O 2 0 2 ( 1.0) 2 (C 1.0) 025 100.0
MPD 0.30 43 200 0O 0 0 1 0 O 1 0 1 05) 1 ( 05) 038 113.5
MPD 0.60 43 200 0O 6 0 0 0 O 0 0 0 (C 00) 0 (C 00) 013 NT NT 112.0
MPD 1.2 48 200 ¢ 3 0 4 0 O 7 0 2 ( 1.0) 2 ( 1.0) 0.0 119.0
MC 0.00005 48 200 7 54 127 12 2 40 242 9 104 (520)101 (505) 0.38 ——

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, MC : mitomycin C, NT: not tested.

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 (p<0.05) when the incidence of TAG and polyploid in the treatment groups was
significantly different from historical solvent control (p<0.05) by Fisher's exact test. 6) Cell confluency, representing cytotoxicity, was
measured with Monocellater™. * : Purity of test substance was 99.18 wt%. Water (0.019%) was contained as impurity.




Table2 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with 3- methyl- 1, 5- pentanediol (MPD)* with and without S9 mix

Concen- S9 Time of No. of No. of structural aberrations 3 No. of cells 2 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 (%)
Controll) 200 0O 0 0 0 0 O 0 0 0 (C 60) 0 (C 00) 0.13 —_—
Solvent " 0 — 6-(18) 200 6 0 1 0 0 O 1 0 1 ¢ 05) 1 ( 05) 0.00 100.0
MPD 0.30 — 6-(18) 200 6 0 0 0 0 O 0 0 0 C 00) 0 (C 00) 0.00 102.5
MPD 0.60 — 6-(18) 200 0O 1 0 0 0 0 1 0 1 ( 05) 1 (¢ 05) 0.13 NT NT 102.5
MPD 1.2 - 6-(18) 200 0O 0 0 3 0 O 3 1 1 (05) 1 ( 05) 0.25 112.0
CPA 0.005 - 6-(18) 200 6 0 0 0 0 O 0 0 0 00) 0 (¢ 00) 0.00 —_—
Solvent!” 0 + 6-(18) 200 o 2 1 0 0 O 3 0 3 15) 3 ( 15) 0.00 100.0
MPD 0.30 + 6-(18) 200 0 2 0 1t 0 O 3 0 3 (15) 3 ( 15) 0.00 101.5
MPD 0.60 + 6-(18) 200 0 1 0 0 0 O 1 0 1 (053) 1 ( 05) 0.25 NT NT 105.0
MPD 1.2 + 6-(18) 200 2 2 0 1 1 0 6 0 6 ( 30) 4 2.0) 0.13 98.0
CPA 0.005 + 6-(18) 200 5 783 235 0 4 60 382 1 152 (760 ) 150 ( 75.0 ) 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 : numerical aberration, CPA : cyclophosphamide, NT: not tested.

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 (p<0.05) when the incidence of TAG and polyploid in the treatment groups was
significantly different from historical solvent control (p<0.05) by Fisher's exact test. 6) Cell confluency, representing cytotoxicity, was
measured with Monocellater™, * : Purity of test substance was 99.18 wt%. Water (0.019%) was contained as impurity.
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