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MIAVTFULYORBEREERIESY, FYA4=—X - NA Xy —BE3#HE (CHL) %
RwWTHRE L 720

1. MRfsE5E Il EER

EREICBIT B5450% DHEFEMH| 2R T IRER 0.021 mg/nd Tho 2o —F, RBHENK
1L D SImix JEFET IS B 5#950% DI 2R TRE X, 0.0042 mg/nl TH o 72,
7, SOmix FET Tt HERL - BEHIA (0.05~1.70mg/ml ) TS50% %X 5 HFHHD
FERRRBO O h o iz,

o T, RafbRERRICB VT, EHEETIE 0.021 mg/ul. ABHE LD SImix 7
ETFTTIRL70mg/ne (10mM) | S9mix JEFFAE T TIHE 0.0042 mg/nl DB BELX ZhEh
RBELL, 2012 0OBELHRE, 14 0BELEBEL LTH .

2. Y ik RERER

BEEEICL), CHLAIR % 245 B3 & OV 48RF FALEE L 74 . T RCoMBEEICB W
T, OEEKORMERERPHEHUNBOFRIEAERO LN L2 o7,

F 72, RENEVEILEIC B S SOmix FET B LUEFLETOVTROEEHIIBNTH,
REEOMERE B L UCEIENROBRIEABRO NP o 2,

3. &
M)AV TFL VL, BEFEECST 52480 (0.005~0.021 mg/ng) B & U 48RFHALHE
(0.005~0.021 mg/mf) NDEMIMELIT BT, CHL Al C e E & RE R E5EMAR
¥FRLLd ol
¥ 7=, RBEMALE O SOmix FET (043~1.70mg/md) B L UIEHFEET (0.0011~
0.0042 mg/mf) DVFTHOMIEMICB T, REEOMERTE CHEREMBOFRE
RAEEDoLer o,
#oT, PIAVTFL VG, LEOHRREGT cHBREANOCHLM S B AR %
FRLEVEEHRL,
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 OECD Biff MR LS SRR L BUREFRO—RELT, PIAVTFL YD
HEEMRICRZTHREEENEELFET 2720, Fy4=—X - NARY —KEEHR
(CHL) AW THEBRENRERETHBREEM/L 7= ‘
LENRERE, [FHRCFEWE R LIBRD FEIC2WT] (BA62E3A31H, RiZ
¥H 2375, ERE3065. 62&FHE303F) BLUOECD H A FI 4 v 1 473CHEHL |
1LFWE GLP (MS9E3IA31H, RIRHKES 305, RBE 2295, SOXRE 855, HATH
F63E11H18H. BARTE 2335, HEL 388, 3XRE 8238) KHESTWTERKL .
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1. /LM

YH¥—F - YV =7 (JCRB) 5 AF (19884F2H . AFR kL 4R) L
Fr4=—X - NARY—HRD CHL Mg %, MRZEA 10N CTHERICH V72,

< o CHL Mifatkid. —MICIbZWE K L TREBES BV 2RISR Tw S,

2. BRBEORAK

¥, FHRBMY (FCS . JRHBIOSCIENCES, T v &% © 1C2073) % 10% kN
LizA — 27V MEM B5EW Vv 7zc MEMEERIE, 1 — 7 VMEMEH [=v X4] @
BER (AKRBZERE)) 9.4g% 1 ¢ DEBKICHEML, 121 C T 1558, SEAKRBREL
7enb, L7V IV (BEEA, BARBIEZE®E) 300mg & 10% NaHCO, B 12.5 ol %
A CHRBL -, 25EED MEM BE3WIE, EEEOEH 9.4g% 500 nl DELKICER
L. AT MEM B538 & RIAR ISR L 720

3. BEESEM
2X10*ME > CHLfifa %, B Sl * A7 4 v ¥ 2 (6 cem. Coming) ICHE X,

37T D CO, 4 ¥ Fan—5—(5%CO,)NTHEEL,

4, HERWEB L BT RYE

(BB E] ( AHKBRF—5 L)
(% ) bMUAVTFLY
(& ) TIB
(CAS No.) 7756-94-7
(m v b & %)
(& F ) 168
(¥t JE)  99.13%
(& W) EAEHBART, KBIUIRAFLVALFFY FRE, 7L

b, 5IKAES0TC, WEE177.5~179.5C., Z&XE0.53
KPa (20C) T& 5%,
._._3_
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45

(& E M) BEFTHEEY - VRESGT TEHHELE.
(B COREN) BEMEMMTENRE CER L BEF TOREEAER
T, 0.20~340 mg/nd DREFH TIRHEIEETHo 1
( Appendix 1) o
[R5 s B & ]
1) EHEEORRICHVIYE
(ft ¥ %) <wArTAVC
(W& ) MC
(m v b F 5) B8l4ABB
(% & %) WHAERBE L3RR
R F & ) BEHRE

2) RBNEHALEORERICH V2 WE

(1t = &) Yr7uRsA773F
(B %) CPA

(m v b F B) 67F-0155

(% b3 #)  Sigma Chemical Co.
R F & ) BEFRRE

5. HERMEORE

BERMEORBE., RO E o 72, BERT by (IAMETEGR). oy + F
% DCK1899) % fvi/-o AR %W ICHEW L CRE (B IHKER T340 mg/ndB &
U340 mg/mé, FeBARRERR TII42 mg/ndB L U340 mg/nl) 2FARL, 2WTEE %
BETIEAFRL CHE0REOHRM AN = ER L -, HERYWEREK X, £To
HRERICBWTHEEED 0.5% (v/v) Kb LI EMAz, REAREREBRCBVTIR,
EHFEOHRER (0.021 mg/nl) | RBHEMHEALEICB 17589 mix FEFETOEBER
(0.00105 mg/ml) » BLUSImix FAETOHIBEN (1.70 mg/nl) L IKBEEE (0425
mg/ml) 22V, R ENOERYE NEE O E RN T * BHWMEHTITLEFIEZRIC
BWTTo 2o ZORER, RBHEORE R, TXTHERAN (FHEEIENE DS %

4



ML) ofEThH o7 (Appendix 2) o

6. REREH

EHETR, MRLEMERL-OBERBLET, 74y Y2 i lEEH S L KR
EOHBRWERABE2S e 2. 240 B X V48R MILE L 72, _
RBEHLE TR, ML 3HMEREL-OLERE+E T, MEMBER ., 2ERED
MEM H%, BLUSImix ENEN4. 1. 1 DEETREL-BEIN 2F1v ¥
X720 £72. SOmix EFETOMEEICBVTIE, MEMEZER 3L %71 v ¥ all
Mi7zo EDHK, EHI1S5ue OBEBRMERBELINA T REEREL /2o LERTHE,
PraE BRI L, FIT ISHIREREL 720 SO mix DB TR DMK TIT 2 720

S9*

20 mM HEPES (pH 7.2)
50 mM MgCl,

330 mM KCl

50 mM G-6-P

40 mM NADP

HHEK

—_— e e e = DN W

A8t 10wl
* S9 . Sprague-Dawley 27 v MZ7 /NN ESY -V 56NV T TR eHG
LTHRBLAFy a—<v#)D S9 (Ty FFEF : RAA281, 19924E8F i) #EEA L.
fEREE T—80C DBIKIEMPITRAF L 720

7. A HEFH A BUER
BaARERBRICHC A BB OUIREERET 5 720, HERME OMABHETHI K
bz—g—%ﬁ@% gﬁ]& f:o

7.1 AAEEH

EHE TSR MALIIBE IC oWV T, & 72, ABNEME(LEE T3 S9mix FIET B & UIEHFE
T D6RERALILEE 12 oW CHIM AR % SEM L 720 SATHIRAE X, FEEWP ToORK
i B ASE L T 0.006~0.200 mg/mé « UAHEMEILTE D SImix FF4E T T 0.05~1.70 mg/
o . FEFFFET T 0.006~0.200 mg/mé DHMIDOWE LAV 7zo 74 v ¥ ald LHEEICD

___5__



WT 2B W,

72 AR
BRERTH, EEEEHETLOL, 10% wV<) YEBENX THRZT 4 v ¥ 2if
ELARETCEE L. BEH, 0.1% 7V RAZ VN4 Ly b THRABL,

73 WK OFIEL 2 DRER

PERY)E o CHL IR (xS ¢ A HEFaEGIE R &, HEBRENR%EEF (Monocellater,

A NRANRETER) AV CEROMEE L L., HEBRYELER OB ES RS
T A MM AR b o TIREE Lz

FOER. TIB DH50% OHFEIMHI LR TIBEL, S0% 2 RS C2RFEOMEL VHEHL
72e A, EEETIR002l mg/nl & %o e — . RAHEHLEDSImix EFET TR
0.0042 mg/nl &% o720 F 72, SOmix fFEE T TH1.70mg/nd (10mM) DBEEIZB VT

D50% X M X HWIHEMFER IFTE O SNk o/ (Table 1, 2, 3 B LV Figl, 2) »
B, FWERT R VICEMUCEERICENL 2546, REICIE LR L, RED
HAHRBEL EIC% 5 & HMIHER RS § 2 MR btz KICRBEROWMETH S
EhS, HERLEOMIRE L, ERIEERCETAATVIERDP R NENHDL LE
Abhb,

8. ARRERDEFAREL

MM R L b, REFRERRCTAV 2 HRDEOSIBEN L, HEE
T 0.021 mg/mé, X BHIEVEILTE D SImix FAET TH1L.70 mg/nl » S9mix IEFFETF Tk
0.0042mg/mf & L, FNENGREHDO 12 0BEYTEE, 14 0BEFKEEL L
Rt B E & L CHW/AMCH X USCPA i, TETAAK (RRBISETHMER), uy V&S
K1G70) ICBEMLTHRB L2, TR ENRBEARELFERTLIESMOATV I BES
HH L7z

8.1 HIEE
BERETIE., 3RO ELEUEEIR I, xTBE+SD TR0 1NE2 R, &82
BMOF4yatBHunr,



its B (mg/ me) ALPRRE RS (hours)

1) ENEE — —
2)  BEXTHR 0 24
3) TB 0.005 24
4) TB 0.011 24
5) TIB 0.021 24
6) RRMEXTR MC) 0.00005 24
7))  BExTR 0 48
8) TIB 0.005 48
9) TIB 0.011 48
10) TIB 0.021 48
11)  EEM$ER (MC) 0.00005 48

8.2 BEMEILE
ARBFNEHACETIZ, 3RO BRI, AL LT S9mix 2 Mz % Wi
PED, Tieo NEZERT, 8H 2800741 v v axHwiz,

B M (mg/nf)  SOmixDHE  ALIBEEF (hours)

1) QIR — — —

2) VIR 0 - 6-(18)
3) TIB 0.0011 - 6-(18)
4) TIB 0.0021 — 6-(18)
5) TIB 0.0042 — 6-(18)
6) BtExER (CPA) 0.005 — 6-(18)
7)) BT 0 + 6-(18)
8) TIB ’ 0.43 + 6-(18)
9) TIB 0.85 + 6-(18)
10) TIB 1.70 + 6-(18)
11) [T (CPA) 0.005 + 6-(18)

9, Hum{RIERVERE
1) BEERT O 2B, IVE I FERKEESH 0.1 pg/nl 12755 & ) [TEEEIC
iz, BRETH, EHOMEY ) VEBEE (Ca”, Mgt & E42w) TV,

_7_



025% M) TV VBB ERWTIRAL, 10 0l DEEEICED 2,

2) 1,000~1,200 rpm T S5 HM#H L, LEZETLOL, LK LA 3 ot ©0.075 M
KCIARBEHEMA A Z £ 12 & 0 #3057 HIRELIE 247 5 72,

3) RS, BRBEOLBIC ANV TH OKEER: 9 /—b=1:3 vv) #6nl%k
Mz, THPOEPCERY F4 v LEFLRMLTCEZEL, €07 1,000~1,200
pm T SAHEE L 720

4) FEBEELRE, BUFBR2 V) THENZ THREERY 74 Y7L ) B
EE, 1,000~1,200 rpm T SHMEE Lize COBRELXKEHRYEL 720

5) ELLTHE-HEOMBRIC, 02~05nl DAV THEEMA, BB S ¢/,

6) MBEZEBOLER, HOPLOWHLTBV/ATFA4 FFFALIGHTL, 0%
TR L 7o

7) A54 FEAEEZET 4 v a2 & 6BHIERL 7 ,

8) AFA K/ I A7 A MRASICHEET, HEBRMNES, WHEEBLURASS FF
FERELALT,

9) BMEL7ZATA Fid, ¥FAYFEREME (Merck) 4.5 n % M/15 ) ¥ ERRIEE (pH 6.8)
150 mé (AR L 7 Gl ©H 8 Mk, BRBKTRTTVWTRE L/

10) e L2 R 54 FEKIZ, BESEICAIA Fr—AAR, &— A RREBERE
Fe. EAEEOBMERL TR L7

10. Je@ARSHT

EBL72 A4 FERDI L, 120F 4 v Y ahbifbhRE2X54 P, HHE
DEBEEF TN ENLAGHERG PO WL I I T FELZZREBTHIT L7ze & KA
0. POREBEPTEL TR WIERIHEEEREL, RELF T MBIV TIR, X7
AFLOZONEBEEZHEYBEOAT — VONE TREMAMICTTHEL 2

BB, BAREERFEZS, MADDRE MMS) 584" 10k 258K
EI0TT, REFES L VIREFARIEOF v v 7, YU, K% COBEREOH
4 L AEFMENIRE (polyploid) DEEICOVWTHE L2, T-MEREICOWVTIE 18200
18, FEEEMIEIC 2T 15 80018 &3 2L iM% 54T L 72,



11. &k E ¥z

WAL IR, WIS & TR R L BRI B AL I OV T OSSR I, L
M, BERFOME LK, FERENBEOBIC oW TERT L, REDOME X RFAMICE
AlL7z,

BaAREEAETAIMBROBBEZE I OWT, 74 v ¥+ —® Exact probability test i<
&0, BERECBEBRYEAIEMRS L UBRET BB L BEREOAEERER{To
7o

BEBRMEORBAREZRK IO VWTOHE R, AEL DY EERE RN, RalR

HEFTHHBOBEES 5% KB, 5% Ll L 10% K% BEEME. 10% D E2BH%
& L7z



[ERB L UZE]

BB L 2 RS OKER % Table 4 ISR L7

TIB%¥ M Z T 2485 B & U 48BF LI L - K IBERE T, RAKOHEERT B L UEHY
MO HBEBEECEELRENERD bz o 7,
UBHEMEALEIC & 2 B OHT DFER % Table 5 ISR L 72

TIBZHA T SOmix AT B & UIEFEET T 6RMAE L 2 FBEH T, wFh bR
BEOBERE S L PEEMNROHBEERCARLBMIED bk o7

RtErd B & L TR W ZEEE TO MC BB, B L U S9mix 7T TD CPA LEHT
i P ta AATHR (cte) R Pt REINT (ctb) % EDOREERF 2 b oMl EEECER S L
720

[ Ei|

MOAYTF VU VX, EEEICBIT 22450 (0.005~0.021 mg/md) B & U 48k ALER
(0.005~0.021 mg/nf) DFALINEEIZ BT, CHL ML Bt R o fErE g L 5
¥FRLEeD o7

¥/, REHEMILE O SOmix FFET (043~1.70mg/né) B L UIEFELET (0.0011~
0.0042 mg/nl) DVTHOMIEMITB VT, oG RE P EEEREOFHREE
HARED LN D o,

o T, TIBIZ, LREOBEBREMST CHEENOCHLAI IS RHEKRRELFERLEVE
Lo



[ 52 91 ]

KRBROEMIC H7 1) . RBOEHEECEREL RIZTECOS 5T L% 1o %
R CRBRITE A & ORI % 5o 720

[C k]
1) BARRERRFS - MABWABRSA SR | CEWR L 2 RBERET b7 X,

HEEE 1988
2) AfE B (WE] RBARERERT-s4E V- T A - —11, 1987



Table 1 Inhibition of cell growth treated with triisobutylene ( TIB ) for
48 hours by direct method in CHL cells

Concentration Cell growth (% of control)
of TIB
(mg/ml) Average
0.000 100, 100 100.0
0.006 104, 103 103.5
0.013 103, 105 104.0
0.025 36, 14 25.0
0.050 16, 13 14.5
0.100 19, 23 21.0
0.200 126, 119 122.5

Cell growth was measured by Monocellater™ (OLYMPUS)



Table 2 Inhibition of cell growth treated with triisobutylene ( TIB )
for 6 hours with S9 mix by metabolic activation method

" in CHL cells
Concentration Cell growth (% of control)
of TIB
(mg/ml) Average
0.00 100, 100 100.0
0.05 88, 59 73.5
0.11 86, 91 88.5
0.21 o1, 94 92.5
0.43 100, 97 98.5
0.85 105, 102 103.5
1.70 102, 102 102.0

Cell growth was measured by Monocellater™ (OLYMPUS)



Table 3 Inhibition of cell growth treated with triisobutylene ( TIB )
for 6 hours without S9 mix by metabolic activation method

 in CHL cells
Concentration Cell growth (% of control)
of TIB
(mg/ml) Average
0.000 100, 100 100.0
0.006 31, 19 25.0
0.013 5, 6 5.5
0.025 10, 9 9.5
0.050 19, 34 26.5
0.100 46, 49 47.5
0.200 65, 75 70.0

Cell growth was measured by Monocellater™ (OLYMPUS)



Table 4 Results of chromosome analysis of Chinese hamster cells (CHL) treated with triisobutylene (TIB)** 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 0O 0 0 0 0 4 0 4 0 1 ¢ 05) 1 ( 0.5) 0.00
Solvent ” 0 24 200 1 0 0 0 0 O O 1 0 1 ( 0.5) O ( 0.0) 025
TIB 0.005 24 200 O 0 0 0 0 O O 0 1 0 (C 00) O ( 0.0) 0.00 — —
TIB 0.011 24 200 0O 0 0 0 0 O O 0 0 0 (¢ 0.0) O ( 00) 050 — —
TIB 0.021 24 200 0o 1 0 0 1 0 O 2 1 2 ( 1.0) 2 ( 1.0) 0.13 - -
MC 0.00005 24 200 5 54 106 2 1 5 10 183 0 99*%(49.5) 98*(49.0) 0.00 + —
Solvent” 0 48 20 0 0 0 0 0 O 0 0 0 0 ( 00) 0 ( 00) 000
TIB 0.005 48 200 O 0 0 0 0 O O 0 0 O0(C 0L0) O ( 0.0) 0.25 - —
TIB 0.011 48 200 1 0 0 1 0 O O 2 0 2 ( 1.0) 1 (¢ 05) 0.13 — —
TIB 0.021 48 200 O 0 01 0 O O 1 0 1 ( 05) 1 (C 05) 0.00 — —
MC 0.00005 48 200 5 59 143 7 4 9 10 237 10 116 *( 58.0) 115*(57.5) 0.50 -+ —
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.

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.

* : Significantly different from solvent control at p<0.05.

5) Judgement was done on the basis of the criteria of Ishidate et al. (1987).
** : Purity was 99.13%.



Table 5 Results of chromosome analysis of Chinese hamster cells (CHL) treated with triisobutylene (TIB)** by metabolic activation method

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

Group ration mix exposure cells ’ Others3) with aberrations Polyploid4) Judgemenf5 )

(mg/ml) (hr) analysed gap ctb cte csb cse f mul )total TAG (%) TA (%) (%) SA NA

Controll) 200 0 1.0 0 O 0 O 1 0 1 (05) 1 (05) 0.00

Solvent™” 0 — 6-(19%) 200 0 0 0 0 0 0 O 0 0 0 (00) O0C(CO00) 025

TIB 0.0011 — 6-(18) 200 6 0 0 0 0 0 O 0 0 0 (00) O0(CO00) 013 - =

TIB 0.0021 — 6-(18) 200 1 0 0 0 0 2 O 3 1 3 (15) 2 (10) 0.13 - =

TIB 0.0042 — 6-(18) 200 0O 2 0 0 O 0 O 2 0 2 (1.0) 2 (10) 0.388 - -

CPA 0.005 —  6-(18) 200 1 0 0 0 0 0 O 1 1 1 (05 0 (0.0) 013 - =

Solvent” 0 + 6-(18) 200 O 1 0 0O O O O 1 0 1 (05) 1¢(05) 025

TIB 0.43 + 6-(19%) 200 1 01 0 0 O O 2 0 2 (10) 1 (C05) 0.38 - -

TIB 0.85 + 6-(18) 200 0 2 0 0 O 0 O 2 2 2 (1.0) 2 (1.0) 013 - =

TIB 1.70 +  6-(18) 200 0 1.0 0 O O O 1 0 1 (05) 1 (05) 025 - =

CPA 0.005 + 6-(18) 200 10 103254 2 2 8 30 409 0 157 *(78.5) 156 *%(78.0) 0.00 + -

Abbreviations : gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, csb : chromosome
break, cse : chromosome exchange (dicentric and ring 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. 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 99.13%.
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Fig.1 Inhibition of cell growth treated with triisobutylene without S9 mix

in CHL cells
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Fig.2 Inhibition of cell growth treated with triisobutylene with S9 mix
in CHL cells
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