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[% #71

224- b AFNA3RVYI Y IF—=VIAVTFL— rORBKREFRIEL, Fv
A=Z—X - NAX5—KFME (CHL) AV THRETL 7

1. HMFasE A NI ER

EREICBIT 5 £ 50% OG22 RTEREIL 0.04mg/nt Tholz, —F, fHEY
1LETH, SOmix FAT BLUEFETCBIT 28 50% oM RTERER. #h
N 1.30mg/nl 3 L 070.018 mg/nl TH > 720

o T, REERERBRIIBVT, BEEETIH 0.04 mg/nl. LBNEHAILED SOmix F7E
T T 1.30mg/nl . S9mix FEFFFET TiX 0.018 mg/nl DUBEBE* F N EFNHEBEL L.
ZDOINOBELXTRE. I4OBRELEREL LTHY,

2. REXRREHER

EEEICL ), CHL Il % 24550 B L U 48 L -5 8. SEEE (0.04 mg/nd)
T, MEERO - ORBESTETE R P o720, FOMOMBE BT, Bk
DEERERXLHEEEAROFRIEARRO oL d o /2,

F 7o, BEEILETIE, SREEEO-DOREBETITHT &L h o7z SOmix FEFAET
OEBESR (0.018mg/nt) *BEVT, SImx FETBLUFEFETOVTIORERICS
WTH, REAOEERE CHEEEAROFRIEAIED O Hh o 7

3. #im

224-F ) AFRNN3RY I VIF—NVIALVTFU— bk, BEEEICBIT 52451
(0.01~0.02 mg/ml) B X UF 48BFMALEE (0.01~0.02 mg/ml) DHREEHICHE VT, CHL
M REEOHEEREXPEUUAREFRE L 2dh o7

% 7o, ARHTERILED SOmix AT (033~1.30 mg/ml) # & USEHAET (0.005~0.009
mg/ml) OVTHOMERAEIIBVTH, FREOFEERE CEREMROFREIEA IR
DoNLh oz,

WoT, 224-F Y AFN-13-RVY Iy TVA—=NWIA4VTF - bk, LREOAREEM
TTHRBRENOCHLARICRBAERETEFE L LR L 7

.__1_



Lt =1

OECD AL FEW R T EURRICHR L BURAEFEO—RE L T, 224-F Y XA F -
13-RY S IF = NI A4V 7FL— bOERAC RS TMRERIZENEE LT 2
2, FryA=—X - ARy —5EEME (CHL) A THARENREERRTREBRELE
L7,

LEORKBRIZ., [FHRCEDH L IRRDO FEIC>T] (BF62E3A31H, BRIE
¥ 2375, ERE065. 62EFHH3035) BLUOECD A A FF4 ¥ [ 4T3ITHEH L |
1LFHE GLP (IBMNS9E3IA3IR, BIRES 395, ERM 2295, SO/ 855, KETH
FN63ELLA 188, RS 2335, #AEM 385, 3X[HT 823F) KHEITVWTHERMEL /2,



DHEL B & U5 ]

1. R L 7=

Y —F - )V =2 (JCRB) 7o AF (19884E27 . AFM  #L4) L7
FrA=—X - NLZXY—@ARD CHL MM %, ML 10N THERIZH 72,

Z O CHL Miffatkid, —MbEY R L TIRIBEEXN SV 20 FHE AT 5,

2. BEEHOPR

KR, FIBRME (FCS : JRHBIOSCIENCES. O v M5 [ 1C2073) % 10% #&A0
U724 — 27 ) MEM 85388 % v /2o MEM B53EHIE, A — 7V MEM B [Z v X4 ] @
WA (AKBIZEGERK) 94g % 1L DEMAKCHEM L, 121°C T 1590, SEARBHEL /-
NH, L-FNg Iy (BEFA. BARBIEFEK) 300mg & 10% NaHCO, & # 12.5 ad % 501
ZTHBLL 720 205 1RE D MEM KiEHIE . LACOKGH 9.4 ¢ % 500 nd AT AIIBEM L.
AT MEM 3538 & RARICREL L 72,

3. HERELM
2X10°@ D CHL ML %, ¥EEB S nl #AN/27 14 v 2 (¥ 6cn. Coming) (ZHE X,

37 CDCO, M vFark—%— (5%C0O,) ATHEIEL,

4. HERYE B & OBkt B &

(#5HE] ( AT — 5 £9)
(%4 Fr) 224-FPURAFLAZRVIVTA—NIALVTFL—}
(& %) PDIB
(CAS No.) 6846-50-0

(o v b F F)

(5 F A)  C,Hy,0,

(5 ¥ ) 286.41

(%t fE)  99.7%

(T R) MOEVHAT, KBLUVAFVANFEFYFRE, 7t
b UACTATE. AT -70°C, #BsT 280°C, LT 0.944 (20.7207T)

8]
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5. BERME OMBL
HEMEOMBE, TRO2ET- 72, BHERT7 Y FIAMELHEER., 0y M F
5 . DCK1899) # v /2o A % WML W U TR (BIAHP I ENER Tl 20 mg/ ml B &

Thbo

B HEe AT, B,
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BPFZEAT AT L EIRER
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(Appendix 1) o
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703 AJK
I R )
B AR

%fﬁ‘

yraFxA773F

CPA

67F-0155

Sigma Chemical Co.

# IEHRAT

Hefa R IR EER 1S BV THE,

U580 mg/mé, Hetufhk SUEHER T2 260 mg/nd) ¥ BLL. 2 v CHIE ¢ B CTIRGR
LTHAEDREDE R ERBE A ER L 720 $ERYE MBI,

BN 0.5% (viv) b X HCMA .

ETOHBRICBVTH
EEEORE &

B (001 mg/ml) B L UCRINGHUACEOBBERF (13 mg/al) EAKIEERE (0.005 mg/ ne)
oW T, FNEFNDOPERY B O G TNE % BRI AL FRZBIC B TIT -

f:o %@%tﬂ%\ l

AEEOBRIER, TN CHE

_.4_

WA (T REIRMENES% LLE) @



fET& - 7= (Appendix 2) o

6. ARERGM

BEETE. Mz 3SHMERL-OLERWEET, 74 v V2 (CHEEE Sl & Kig
FEOBEDEMELE 25 u ¢ £ INA . 2405 5 & 48 RALET L 72,

CBHEMALE T, A% AR L0 LEREE BT, MEM 5350 . 2EBED
MEM 53, BLUSImixx #nFnd . 1. 1 OHETRELABEI EFFT14 v ¥
WCMA 720 720 SOmix FEFAE T QM BV T, MEMESEH 3 2 F4 v ¥ 21l
MR 2o TOH, ST 150 L DY ETEE L INZ T 6IFMMELL 72, ML T,
Tt e BRI L. FIC I8 MIFAE L 20 SO mix OTEUL FRROHLEL TIT o 726

S9* 3
20 mM HEPES (pH 7.2) 2
50 mM MgCl, 1
330 mM KCl 1
50 mM G-6-P 1
40 mM NADP 1
ARBK 1

ATl 10 mt

* S9 . Sprague-Dawley 25 v MiZT7 2/ NV EY -V E 56XV T TRV ERS
LTHRBL 2%y I—2 /)PS9 (Ty bR T RAA281. 19924E8 [ B4k %A L.
{F R E T —80C MBI AIZARAT L 720

7. MJayssn s ek
ARV 2 R A ORIRIEL RET 5 720, #RYE MBI R
&ZT%;@%%/\‘f:o

7.1 WIEMHE

B TIASIEMLITE I o T, & 7o, AUBHEMALIL TIE SOmix AL T 8 £ UIEFIE
T D60 PRI O v TR R GUR & I U 7o WLELREE W, HEIRE R T &#&
IR R ATIE 32 Tt 0.003~0.100 mg/mf . fCAHEMALE D SOmix 474E T Tid 0.091~2.90
mg/nf . IEFFTET T 0.003~0.1 mg/nl OO E M 720 74 v ¥ 243 LEFEIICD
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W 2R VW 2,

72 REAVERNE
BEFRTH, EREEETAZOL, 10% ") YABYMA CHEAT 4 v ¥ 21244
ELERECEHELL. BE®H,. 01% 7 UAZNVNSAA Ly P TRE LT,

73 HEHRORRL Z0/R

WERYE > CHL M3 2 UK &, BB S EMR B R (Monocellater,

A YRZARFELERR) Y CESHOMMELEHN L., HERY LI Bt e
gAMoL E b o THIFE L L7,

FDXER, PDIBDOH 50% DMAIM L /RTIHEE, 5S0% %2380 2 RENEL Y EH
LizeZah, BEETIZ00Mmg/nl Lol —F. RBHEHALED SImix FET T
130mg/al « SOmix JHEFMLE T TIL 0018 mg/md & 72 o7z (Tablel, 2. 3 BLU Fig.l) o

8. AKERDIARIL

MR OER L Y . RORRERRTHC 2 YRR OBMBEN £, BEE
Tid 0.04 mg/ ml, LHEHEMEALIED SOmix FAET TR 1.30mg/nl . S9mix FEFFEET Tit
0.018 mg/m¢ & L. FNFNFHIBEND 1/2 DWRELPIRE, 1/4 DRIEZIRBEE L7
RetEsd BYH & L TV 72MC B L USCPA &, JEEIAK (KEBIZETHER). oy bES .
K1G70) ¥ L TRBLIL 7o #REFNRARRELFRT L EAMON TV B BES
WAL=,

8.1 EIEE:
EIRE T, 3B OWRY BRI, BRSO TiEo 1Y%, 882
BOF4 v a®fuvni,



i IR (mg/ ml) AR (hours)
1) WAL — -

2) B 0 24
3) PDIB 0.01 24
4) PDIB 0.02 24
5) PDIB 0.04 24
6) FEtExd®E (MC) 0.00005 24
7)) B 0 48
8) PDIB 0.01 48
9) PDIB 0.02 48
10) PDIB 0.04 43
11)  BtExd®E (MC) 0.00005 48

8.2 fUHEMALE
R BTEMHE L E T, 3B o YR FUALTT IR ENE L . 2FBENT & LU T SOmix 20X % Wi
PED, TEROINBEHRT, EH2MOT4 v V22 [Funi,

i WRE (mg/mf)  SImixDAM AR (hours)
1) LIRS — — —
2)  BEATER 0 - 6-(18)
3) PDIB 0.005 - 6-(18)
4) PDIB 0.009 - 6-(13)
5) PDIB 0.018 - 6-(18)
6) REtExtE (CPA) 0.005 - 6-(18)
7)) BESE 0 + 6-(18)
8) PDIB 0.33 + 6-(18)
9) PDIB 0.65 + 6-(18)
10) PDIB 1.30 + 6-(18)
11) BEMEXE (CPA) 0.005 + 6-(18)

9. BAREAVERIL
1) SEIEETO2RMANT, TV 3 F & REIRESH 0.1 pg/nl 127% 5 X 5 IR
X, KT, SMoME ) YRR (Ca”, Mg@ 2 & %) Tk, 0.25

_7_



2)

3)

4)

5)
6)

7)
8)

9)

% FYTVUVBBERERBCTIEAL, 10 ol DEEEICED 2

1,000~1,200 rpm T S LEL L, LFEETA0L, (B L Z-HEIIC 3 o0 D 0.075M
KCIKBHEEMEZ B T &1 & D #9305 KSR % 4T 5 72,

RIS, BIRBOLBICAN ) T OKBERR: 28/ — N =1:3vN) #6ul %
A, THAPLEMIERYy 74 Y7 L 0RMLTEZEL. €07 1,000~1,200
rpm T SOBLEIL L 72,

Bk LE R E, BUHREZ AV THEMATHARZ Ry 74 Y 7L W B
ESE, 1,000~1200rpm T 5HFEL L7ze COBMELREIZEIEL 7206
EHLELTHABEBEOMBRIIC, 02~05 DAV TREML, TOCBH L€,
MR EBROLEY, DOPLOEFLTBVATA FFIALICHETL, #0F
FRELL 726

254 FIERKRET 4 Y V2120 % 68IEBLL 72,

AGAFTIAD7 X MG ICHET, RBRRBNFS. BETBLIUTRAIA FF
FriAL.

EIRLIAT4 Fid, FAFEMH (Merck) 4.5 0l ¥ M/15 Y Y ERBEH (pH6.8)
150 m¢ ICFAR L - BB TH 37 MRE%, BEXKTRSTTVTHREL

10) e L7254 FEXRIE, BEBIEICXS4 Fr—RZAR, — it RERRBT

FE. EAEHOBFEHRL TREF L7

10. He@iRoir
VEBLLT: A5 4 FERDI L, 120F 4 v ahbiBon-RebrA54 Fi, HHK

DEREVN TN ETNABRULSDPE %V EIC I - FIELZKETHIT L 72 & (JRAT

D\

PORBEIMGEL TR RBZEERL, REXATIARICOVWTE, A7

AFLEOEDUBEBEMBEDO R 7 — VOB TRREMAMRIILEL 72,

RemEOSHIE, BAREERESES. MADYRE (MMS) SREY i L 358®EC

EITWTITW, REEEH L ViIZERESREOF v v 7, U, KBRLEDBEREDE
4 L AEHAEMI (polyploid) DEEIIDWTHEE L, I AERTW T oW Tid 18200
B, FEHEMIEIC oW TiE 18 300 & R HIMIIE % 54T L 726



11. ZsFEfIE

MM BB L ORI R & YR E AT SV ToSER T, BEL -
ek, WHERT OMF & K. HHEEMROBIZ > TR L. &0t £ iSRRI
AlL7

RAEAEREAAETIMEO HBEEICOWT, 74 v ¥ v — D Exact probability test 12
L0, BEEAIENE & WA B L RSB L G RO EERE ST
2o '

BB R O ROERNEF B2V TOMER., AES O MEIEE Y, REdkR
EEETAMMOBEED 5% KRibGebEE. 5% LLE 10% Rii % 5EktE. 10% B E %Gt
& L7



[FiXB L UEE

BEEECL D RBHESTOMER YL Tabled IZ/R L 720

PDIB% M2 T 240535 & UF 480G FTALFE L /- S iR /R (0.04 mg/me) Tix, HaFEMD
PmOREARDH T E e o 72205, FOMOMIIEIC BV T, RfafhnifiERE LEHR
HABOFERERIZO SN Do 12,

UHHNE LRI & 2 REHTT DK R % Table 5II/RL 72,

PDIB% Al x T S9mix FEFE T B & UIEIFAE T T 6FG ML L /- KBRSy D ERE T, Hefutk
DHEERE B L CEEMNBOF E L2 b $ . S9mix FF7ET @ 0.65 mg/ml LR
HERETOMIMTHBIE TH - 720 BB, SIMIXTLET D 0.65 mg/ nl MILHETIX, 71 v
VY —ORETEMEREOFE LN (p=0.0304) HHONI-H, TN 2.5%
(gap 2 &) T, ERF— 7 LOUBRB LI UARS ONEHRETIIBNYTH o 2o T /2,
SOmMIXIETEAE T O BIERE (0.018 mg/ut) Tk, MIIFNED 2O REEIIT ST E LD o
AN

YR E L THVABEHEETO MC LIRRE, B8 & U S9mix fFE T T CPA REEHFT
R GERITHR (cte) RRAGRUINT (ctb) % EDHEHRE £ b oM HBFEICHER

X (AN

=

2
Id

[f

224-F ) AFINAIRY G UIFA—NTAVTFL— M, BEEICBT 52480

(0.01~0.02 mg/ml) B & U 48K (0.01~0.02 mg/ml) DHMIEIEIT BT, CHL

ML BB RS R LEEMEMR LB L2 h o 72,

¥ 72, ACBHEMALED SOmix F£HET (0.33~1.30 mg/ml) B & UHFLET (0.005~0.009
mwm)@an@%ﬂ%WKﬁwfé‘%@W®Mﬂ%m%mﬁHMMG%%ﬁ@m%
HDHNED oI,

o> T, PDIBiX, LAZOMBREMN T CHRPENOCHLANLIC RO ARRELFER L2V E

BHL.
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Table 1 Inhibition of cell growth treated with 2, 2, 4- trimethyl- 1, 3-
pentanedioldiisobutyrate ( PDIB ) for 48 hours by direct method

in CHL cells

Concentration Cell growth (% of control)

of PDIB

(mg/ml) Average

0.000 100, 100 100.0
0.003 98, 102 100.0
0.006 ' 98, 109 103.5
0.013 103, 113 108.0
0.025 120, 127 123.5
0.050 0, 0 0.0
0.100 0, 0 0.0

Cell growth was measured by Monocellater™ (OLYMPUS)



Table 2 Inhibition of cell growth treated with 2, 2, 4-trimethyl-1, 3-
pentanedioldiisobutylate ( PDIB ) for 6 hours with S9 mix by
metabolic activation method in CHL cells

Concentration Cell growth (% of control)
of PDIB
(mg/ml) Average
0.00 100, 100 100.0
0.09 . 113, 99 106.0
0.18 79, 73 76.0
0.36 59, 60 59.5
0.73 52, 53 52.5
1.45 59, 40 49.5
2.90 25, 43 34.0

Cell growth was measured by Monocellater™ (OLYMPUS)



Table 3 Inhibition of cell growth treated with 2,2,4- trimetyl- 1,3-
pentanedioldiisobutyrate (PDIB ) for 6 hours without S9 mix
by metabolic activation method in CHL cells

Concentration Cell growth (% of control)
of PDIB
(mg/ml) Average
0.000 100, 100 100.0
0.003 99, 94 96.5
0.006 . 97, 96 96.5
0.013 92, 91 91.5
0.025 0, 0 0.0
0.050 0, 0 0.0
0.100 0, 0 0.0

Cell growth was measured by Monocellater™ (OLYMPUS)



Table 4 Results of chromosome analysis of Chinese hamster cells (CHL) treated with 2,2,4-trimethyl-1,3-
pentanedioldiisobutyrate (PDIB)** by direct method

Concent- Time of No. of No. of structural aberrations 3) No. of cells 4) 5)
Group ration exposure cells 2) Others with aberrations Polyploid Judgement
(mg/ml) (hr) analysed gap ctb cte csb cse f mul total TAG (%) TA (%) (%) SA NA
Controll) 200 1 0 0 0 0 0 O 1 0 1 ( 05) 0 ( 0.0) 025
Solvent” O 24 200 1 1.0 0 0 0 O 2 0 2 ( 1.0) 1 ( 0.5) 1.00
PDIB 0.01 24 200 2 0 0 0 O 0 O 2 0 2 ( 1.0) 0 (¢ 0.0) 0.63 - —
PDIB 0.02 24 200 1 0 0 0 0 O O 1 0 1 ( 0.5) O ( 0.0) 0.38 — —
PDIB 0.04 24 0 Tox Tox
MC 0.00005 24 200 14 39 49 1 1 1 10 115 0 73*( 36.5) 67*(33.5) 0.88 + —
Solvent” 0 48 20 1 0 1 0 0 0 0 2 0 2 ( 1.0) 1 ( 05) 025
PDIB 0.01 48 200 1 0 0 00 0 O 1 0 1 ¢ 05) O ¢( 0.0) 013 - -
PDIB 0.02 48 200 O 0 6 0 0 O O 0 0 0 (C 0.0) O (¢ 0.0) 025 - —
PDIB  0.04 48 1 0O 0 0 0 0 0 O 0 0 0 ( 0.0) 0 ¢( 0.0) 0009 Tox Tox
MC 0.00005 48 200 14 17 31 3 8 2 10 85 0 51%( 25.5) 43*(21.5) 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.), f: fragment (deletion), 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, Tox : toxicity. 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 analyzed in each group. 5) Judgement was done on the basis of the criteria of Ishidate et al. (1987).

6) One cell was analyzed.  * : Significantly different from solvent control at p<0.05. ** : Purity was 99.7%.



Table 5 Results of chromosome analysts of Chinese hamster cells (CHL) treated with 2,2 4-trimethyl-1,3-
pentanedioldiisobutyrate (PDIB)** by metabolic activation method

Concent- S9 Time of No. of No. of structural aberrations 3 No. of cells 4 5)
Group ration mix exposure cells 2 Others with aberrations Polyploid * Judgement
(mg/ml) (hr) analysed gap ctb cte csb cse f mul " total TAG (%) TA (%) (%) SA NA
Comroll) 200 3 0 0 0 0 0 O 3 0 3 (15) 0 (00) 075
Solvent™” 0 - 6-(18) 200 2 01 0 0 O O 3 0 3 (15) 1 (05) 013
PDIB  0.005 - 6-(18) 200 1 0 0 0 0 0 O 1 0 1 (0S5) 0 (0.0) 013 - =
PDIB  0.009 - 6-(18) 200 3 1.0 0 0 0 O 4 0 4 (20) 1 (05) 025 - =
PDIB  0.018 — 6-(18) 0 Tox Tox
CPA 0.005 - 6-(18) 200 2 1.0 0 0 0 O 3 0 3(15) 1 (C0S5) 0.38 - -
Solvent” 0 + 6-(18) 200 0O 0 0 06 0 0 O 0 0 0 (00) 0 ¢(CO0.0) 075
PDIB  0.33 + 6-(18) 200 3 01 0 0 O O 4 0 4 (20) 1 (05) 050 - -
PDIB  0.65 + 6-(18) 200 4 1 0 0 0 O O 5 0 S5*(25) 1 (05) 1.75 - -
PDIB 1.30 + 6-(18) 200 3 00 0 0 0 O 3 0 3 (15) 0 ¢(0.0) 0.38 - =
CPA 0.005 + 6-(18) 200 35 151256 2 2 6 220 672 0 164 *(82.0) 162*(81.0) 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.), f: fragment (deletion), 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. Tox : toxicity. 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 analyzed 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 99.7%.
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Fig.1 Inhibition of cell growth treated with 2,2 4-trimethyl-1,3-
pentanedioldiisobutyrate in CHL cells
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Fig.2 Inhibition of cell growth treated with 2,2 4-trimethyl-1,3-
pentanedioldiisobutyrate in CHL cells
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