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[% #1

PP AZNT A7 22— FORGBERFTEREL, FrA=—X - Na & —iEHk
#MifE (CHL) % Fv» THRET L 720

1. A s 5E Pl B

EREICBIT5850% DMK L /RTREZ 0.14 mg/nd THo /2o —F. RBHES
LD SOmix FFFET B & O SOmix FEFET THE, 4.5 mg/né (10 mM) DEEIC BT 50
% %R A MEHHIIED Sk b o 72,

Peo T, REARERBRCSV T, BEETR 0.14mg/nl. R BEMILETE 10mM
KT 2 45 mg/ D UBBELX EZNTNHBELL, 20 IR0BRELHDERE, 140
BEZEBEE LTHW,

2. PR AR

B L D, CHLAIfE % 24851 B & U48BF AL B L 22 55, B BRWE % Nz T48EF
MAE L -REEF CRIBNFSBOO N, +o2MREEBECEL P72, $72,
BRZE L /22405 B & CASEFMME L 2 T R TOMBET, ERFEOEFEL2HINIED 5
Wi ol, —F., BEMEMBICOWTIE, 248 & U48RFRIAE L 7R E ( 0.04
mg/md) BEUPBRESH (007 mg/nl) T, AELHMMIFRD G/25, FOHEERSS%
RKiETHo 720

RFERCED SOImix FETBLUVHEFET OVTHLOMBEEHICE TS, REHEKD
BEREPHEMAROBRIEARIROLA LD 572,

3. iEmm
PUp-Z A=V 74+ A7 x— b, AEERLA-RREGT T, RBREAN O CHL 41k
KHREBAREEFRELEVEER L,



[#& ]

il

OECD BEFF L MER M AR 2 BEHREFEO—RELT, Mp-2A=N7 %
27 z2— FOEEABKCRIZTHRBREENHELFMT 220, Fr4=—X - NAR
y — &ML (CHL) AW THABREAREBARTHBRTERML 7=,

LEEDRERE, [FHRIEEDE R LIEABED FEEcowT] (BM62E3A31H, RE
K 2375, BRE 3065, 62EFFE 3035) BLUTOECD 1 FF 4 ¥ [ 473ICHEHRL |
LW E GLP (FES9F3A31H., BRIRFESE 395, ERE 2295, SoOEFE 855, HETH
F63E11A18H, RAEMSE 2335, WAER 385, 3EF/F 823%) KESTVWTEML 2,



1. R LMk

[FHE B & U h ]

NH—F - )Y =R %2 (JCRB) o> AF (1988421 . AFE ; #k4t) L7
FrA=—X - NARAF—HED CHL M %, BHEERT 1A THERCH 2,
Z @ CHL Mifidk, — e {EFHE I L TREBESEG W -DEHAEATV A,

2. HEEORAR

Bk, 4BBJRMEE (FCS : JRHBIOSCIENCES, T v &5 : 1C2073) % 10% ¥siN
L7zA —Z7 ) MEM EEBR L v 720 MEMEEHBIZ, 1 — 7V MEMEHR [=v X4] O
Bk (BKBERR) 94g% 1 ¢ DFEBKCERL, 121C T155M. SERTBREL
Db, L-ZNE Iy (BREEA. HABIEE#ER) 300mg & 10% NaHCO, B# 12.5 ol %
A THRBL /2, 2EBED MEM B38HI1Z, LREOKEH 9.4g % 500 ot DEZKICHER
L. BT MEM 55389 & MARICRARL L 7=

3. BERMF

2X 108 CHL i % , BEEW Sl EAN2T 4 v ¥ 2 (E6cen. Coming) IZHE X
31ICPD CO, 4 V¥ 2R—%—(5%C0O, ) ATHEL

4, HBRWEB L UBHETEDE

(e E ]

(% )
(H& 5)
(CAS No.)
(g v b &F %)
(% o =)
& F E
(%t FE)
(% %)

PUPp-ZAZNT AT x—}
TCP
26967-76-0

C,,H,,PO,

452

99%

HEREET, KCAE, YAFVAVEFY F (DMSO)., 7

by, ¥/ —NMIHE. HB5255C/mmHg, MA27~28
e



COMETH 5%,

(& it )

R F & # =& ELRF

(% 5E t) =il BFCIrAREE

(P cowEr) BEHWRFTICERAZE CEM L -BEF CoREERAR
Tk, 3.125~900 mg/m¢ DR EFFH TIRHMIILETH o /-
( Appendix 1) o

i

[R& e R & ]

1) BEEORRHL2WE
(ft 5 &) <wAr<wAL¥C
(& &) MC
(@ v + #& %) B8l4ABB
(B 15 ) BAREELILEGRR
® F & #) BEARE

2) RBEHEHALEORERICHV 2WE
(1t = %) Yr7ukR773IF
(W& &) CPA
(@ v b F 5) 6TF-0155
€ b %) Sigma Chemical Co.
B’ F %&£ ) wHEARE

5. BEYE DR

BEBEDEORM, FHDDEIT o2, B L L TDMSO (Sigma Chemical Co., T v k
5 . 30H0608) % H\:7z, EfEk%, DMSO I[CHEM L CEHE (HMAEHHIR B T3 900 mg/
nd . REERERRTIIB.0B8L U900mg/nl ) 2HRABL, 2WTEBRLEE CIERM
RLTHEDBEORBMEALMAERL 2. HRYEAN ., £2TORRICBVY T
BEWED 05% (Vi) IC% B X HiCMA . REAREXRICBVTR, EEEB LM
TEHCEIC W - AR L IEER IO W T, BERYEAMNEOSENE * BEUEH
SHEERRRICB T To 72, TORKR, AEBOBER. TXTHEFEHN (FHE
EVRMED 85% Ll t) OfETH > 72 (Appendix 2) o

.



6. HRERGKM

ERETH, MEL3HMERLZOLERREET, 74 v V2 ICERA S oL L BB
EOBRBWERBM2Sp ¢ 2 MA., 24k B L P48 RMEE | /=,

RBHEM LTI, M2 3R MER L -0 LSRR LT, MEM B8 . 25RED
MEM W, BLUSImixk ZhEN4 .1 1 0HETESLZBEI 2TF4v ¥
R 720 F72. SOmix FEFETOMEFICB VN TIE, MEMEER I 274 v ¥ 2ic
Mz, E6C 15p ¢ DHEBRMEFABBZ A T RFMMIE L /12, WEBETH, HtnizE
WICAHR L, S 5T ISHFMIBEE L 720 S9 mixD B T RROMK TITo 720

S9*

20 mM HEPES (pH 7.2)
50 mM MgCl,

330 mM KCl

50 mM G-6-P

40 mM NADP

AEK

— = = = = N W

A3t 10 me

* S0 . Sprague-Dawley 2T v MZT7 =/ XVEF—VE 56XV T5FE YRS
LTHRABL-Fya—<#)DS9 (0 FES : RAA-281, 1992/F8FRIE) %A L.
{EfREZ T—-80CHBERMANICHETEL

7. MRuiEREEPHIEER
e AREFRRCHCIHEBRYEOMBBELRET A7-0, HBRDEOMIEHAMEIC X
2T REERAN

7.1 ALER&M

ERFE TSR MRERICoWT, ¥ 7, BHEELE TIESImix FFET B £ USERFAE
TOMBEIC DOV T HENGIERY M L /-, ABEBE, EEE. ASEEEEL
IR TORRBES0.14~450mg/nd (10mM) DEEOBEL BV e 74 v
Y2l 1BEICDWT 28A =,

72 EARERE
KR TR, RBEREZETOL, 10% msNVT) YEEXMA, HBEIEF4 v ¥ 224t
il 5 r—



EL-REBCEEL. BEHE. 01% 7V AF V4 Ly PETHRE L,

7.3 HEHHIOREL F0R

BEBRWE o CHL Mg 244 2 WREHGIEH &, BESEMREES (Monocellater,
A Y NRAKETERR) AV TEHORMBELE L, R EAEFOBFESER
it AR E b o THRIEE L,

ZDER, TCP D#50% DHEFEMH 2R TIRES:, S0% XX SU2REVEL VEHL
f2eZ A, HEETWH04mg/nt ThHoleo —H, NHEHAED SOmix FETB LT
JEHFET T, 45mg/nl 10 mM) DBEICBVTH50% 2R A HEIH ZBED 1L
Mo (Table 1, 2, 3 BLY Figl) o

8. RABRDOFFMEL

MEHENHRROBER L), RERRERBRCTAVIERYEOSRBERN+ . HEE
Tt 0.14 mg/ml, ABTEBALETIE IOMMICAHHS T 545mg/nl & L, ThENHERERH
DIRDOBEXPBE. 14 0BELEBREL L. BHETEHEL LTHWAMCB LU
CPA, TESTHK (FORBETHGER). 0y FEE I KIGT0) ICBEBL THREILL:, £
PNRBERELFRTHIESHNON TV HEELZBEAL 7

8.1 HEEE
BEEETR, 3ROSR EAERERIC, WEE+ZOTRO LIEERIT, &82
BoF4yvatBunl,

i3 M (mg/ mb) SLFEBF [ (hours)
1) EnEER — —
2) BExTHE 0 24
3) TCP 0.04 24
4) TCP 0.07 24
5) TCP 0.14 24
6) BBYEFHE MC) 0.00005 24

(REA~HEL)



(A& D#E<)

22 WP (mg/ mt) SLERFE (hours)
7) AR 0 48
8) TCP 0.04 48
9) TCP 0.07 48
10) TCP 0.14 48
11) FetExtEE MO) 0.00005 48

8.2 fEEMILE
MRBEEECETR, 3 RBEORERDRUBIBERC, xFBHE L L T S9mix Iz Wi
e, TiL? 11EL2RT, EH2BOT1 v a2 Hwiz,

o2 WE (mg/mf) SOmixDAHE  SFEEFM (hours)

1) EAEGHE — — —

2)  EBEME 0 - 6-(18)
3) TCP 1.1 -~ 6-(18)
4) TCP : 2.3 — 6-(18)
5) TCP 4.5 — 6-(18)
6) [BtExtHE (CPA) 0.005 - 6-(18)
7))  BEME 0 - 6-(18)
8) TCP 1.1 + 6-(18)
9) TCP 2.3 + 6-(18)
10) TCP 4.5 + 6-(18)
11) FEHXTHE (CPA) 0.005 + 6-(18)

9. Y AEAIERE

1) RERET O 2BEMATIC, TN EI FERREBEIN 0.1 pg/nd 10% 2 X I ICEEEEIIC
mx., BEEETHR, SHOMEL ) VEREEE (Ca”. Mg"t&Thw) THEW,
025% F) 7Y VBBEERWTIRAL, 10 ol DEELECED /2,

2) 1,000~1,200rpm T 55 MEL L. LIFEH{E T, LB LI 3 o ©0.075M
KCIKBHEEMZ 2 Z &1 & )& 3057 MERAE 21T - 72,

3) ERAERG, EREOLBICHNV TH OKEEBR: X5/ —-v=1:3 vv) ¥6nl%

g



Mz, THLLENCERY F4 YL 0RBMLTEZEL. £0% 1,000~1,200
mmeﬁﬁﬁﬁLtol

4) EEBLEXRE, BUFSL ANV ) THREMATHE2ERy 74 Y 7LDV BE
EE€, 1,000~1,200rpm T 5T HLEL L7z COREEXTBEBEYEL 720

5) ELLTHA-AROMIEHEIC, 02~05 DAV THEMNA, THCER S €7,

6) MBEPEBROLEL, HOPLOEHELTBEVZATFA FF/S5XLICHTL, #0F
TR L 7.

7 A54 FERREF4 v all0& 6B L 72,

8) AFA FF/FADT7 R MRFICSHET, RERBHES. BEFTBIUZXIA FH
FERALLS

9) BMELARATA Fix, FAFEH (Merck) 4.5 nf % M/15 V) Y EREEH (pH6.8)
150 mé (CAR L 22 TH 8 s tk, BREKTEL ST WTRARE L,

10) Bt L7254 FERIR, BESIRICAS A Fr—cAh, F— A REBR#T
FT, BAREROBM LR L TREF L7

10. R
VEB L2254 FEEED ) B, 120074 v varbBon-R2b5A54 F%, ¥
DPBREVENETNABRZERGTI 62 VEIICT— FIELZRBTHIT Lz L A
N, POREBEIBEL TR VWHRPMELRL, BETFTIMBICOVWTIR, X5
AFLOEDNUNBE2EMEDA T — VDB CRFHAKICIHE L,

REAEOFITIE, BARREEREZS, WABHYRER (MMS) 5B4KY 1k 248
EoVTTw, REFES I VERESTEEOT Y v 7, TN, T2 COBEREDE
4 & RSN (polyploid) DEEICDWTEEE L2, $ SRS ICoWTIE 18200
., SR DT 15 800ME o 5 2L AIMI L % 5547 L 720

11. kL HE

AR, BB L URME BT R ELERE IO TOSHERIE. B8 L

MR, BERFOESE LK. FEMMBEOKIIoVWTES L, SEOEYCGARKICE

AL

REKRFLATHIMBEOHIEEICOWT, 74 v ¥ % —® Exact probability test 12
-



&0, BEATEECHRYELEBEMNS L BT RE L BB EERE LT
e :

EBWEORBEREFREC OV TOHER, RO DL Iy, RakR
HEETHHMBOBEED 5% Kl BB, 5% LlLE 10% K x BEME. 10% L L% B4
& Litts



[ERB L UEE]

EREIL L DREFTITOKGRE Table 4 ITRL 72,

TCP%:HNA T 24REMME L 2T RTOMBHT, REKOHAERFOLBEECHEL
WiEED O orz, T/, 4RHAE L - EBEHS L URRERCEVT, K
Ao HBEEEICAERHEM (KB | p=0.00200, FEES  p=0.0110) »*ED5
F S, ZOBEXSBRTETH Y, AELOHEEETREN L 2o, —F, TCPEM
AT ARFHALE L - R AEBEF T, FEAG D -0 RBEGH T E 2P o 7205
BERENBLIUTRENTR, RMMEAOBERFOHFFE I CFELHIMIZD ON L2 o
fro F 72, ERMEERE S X U IREERE T, R o HHBRAREE 1O R L B0 (IR BERE
p=0.00659, PIEFER : p=0.00544 DB L /=A%, FOHERSHKRMTHH, AELD
HIEEHRE TN L % o 7,

FRETEMEILEIC X 2 REESIT DR % Table S IT/RL 72,

TCP%HNZ T SOmix FAET B L UIEHFAET T oBsME L - FBEH BT, wTh
bRBEOMERE B L UM ELHMEBO LAY, ETORBECEYT
Hole

BB E LTHWZERETO MC AHEEE, B XU S9mix F1E T TD CPA LEEHT
i RBITRITHL (cte) R HRBTHEYIWT (ctb) 2 LOMERF © d MBI EEHECHFRS L

[ i 1

PYD-Z2AZN74R7x— M, EEEIC L )ASEEHME L /-8 T 13554050 258200
b, ZRERABREFR TR+ LMRELBRETE L, o225, 245H (0.04~0.14 mg/
n) B L U48BFRIALE (0.04~0.07 mg/ml) LT RTOMBHECREBEOIHEERE 25
RULLdolze —J, 24K B & 48R RALE L - KIRE S & URRER Tk, HEMA
FADERELWMARBD Oz, TOEERSBRBETH Y., HERBKETH - 72,

7o, AUHERICED SOmix FET (1.1~45 mg/nt) B L UFEFET (1.1~4.5 mg/
n) OVWTNORBEHICBNTH, REKOHERFTRLEEMEBOBRIEA D S
Nizinolz,



$€o> T, TCPiX, LEORABREHT T, RERENO CHLHR I REEEEEZHRE L
‘I‘tﬁ%bf:o

[4F it & H]

ABERDERICH /120, RBROGERCEZELREITRVOIA2FH LB Lo 12E
REURBRETHEED 5 0BBIE 2o 7

[ X1
1) BARBEERRFS - WABDARIHERE | LEWECL 2 REERET b7 X,

HEE/E 1988
2) AfE X BB (ED HeAREART-IE. T - T4 - —H, 1987



Table 1 Inhibition of cell growth treated with tri-p-cumenyl phosphate
( TCP ) for 48 hours by direct method in CHL cells

Concentration Cell growth (% of control)
of TCP
(mg/ml) Average
0.00 100, 100 100.0
0.14 43, 53 48.0
0.28 36, 40 38.0
0.56 34, 39 36.5
1.13 41, 48 44.5
2.25 41, 49 45.0
4.50 71, 63 67.0

Cell growth was measured by Monocellater™ (OLYMPUS)



Table 2 Inhibition of cell growth treated with tri-p-cumenyl phosphate
( TCP ) for 6 hours with S9 mix by metabolic activation method

in CHL cells

Concentration Cell growth (% of control)

of TCP

(mg/ml) Average

0.00 100, 100 100.0
0.14 ¢ P 82 76.5
0.28 70, 78 74.0
0.56 76, 79 715
1.13 i 79 79.0
225 76, 89 82.5
4.50 92, 74 83.0

Cell growth was measured by Monocellater™ (OLYMPUS)



Table 3 Inhibition of cell growth treated with tri-p-cumenyl phosphate
(TCP) for 6 hours without S9 mix by metabolic activation

method in CHL cells

Concentration Cell growth (% of control)

of TCP

(mg/ml) Average

0.00 100, 100 100.0
0.14 ;7 { 77 74.0
0.28 135 73 73.0
0.56 82, 75 78.5
1.13 13, 71 72.0
2:25 13, 77 75.0
4.50 88, 82 85.0

Cell growth was measured by Monocellater™ (OLYMPUS)



Table 4 Results of chromosome analysis of Chinese hamster cells (CHL) treated with tri-p-cumenyl phosphate (TCP)** 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
Comroln 200 0 0 0 0 0 0 O 0 0 0(C 00) O ( 00) 0.25
Solvent * 0 24 200 0O 0 0 0 0 0 O 0 0 0 (C 0b0) O ( 00) 0.25
TECP 0.04 24 200 0O 0 0 0 0 0 O 0 0 0(C 00) O ( 0.0) 1.75* - -
TCP 0.07 24 200 0O 0 0 0 0 0 O 0 0 O0(C 0b0) O ( 00) 1.38%* B
TCP 0.14 24 200 1 0 0 0 0 0 O 1 0 1 (05) 0¢( 00) 097 ® — —
MC 0.00005 24 200 7 42117 4 0 1 0 171 3 101 *( 50.5) 99*(49.5) 0.13 + -
Solvent” 0 48 20 0 0 000 0 0 0 0 0( 00) 0¢( 00) 025
TEP 0.04 48 122 0O 0 0 0 0 0 O 0 0 0( 00) O ¢( 00) 200*D — —
TCP 0.07 48 173 0O 0 0 0 0 0 O 0 0 0( 0.0 0( DD 2,00% — =
TCP 0.14 48 50 0O 0 0 0 0 0 O 0 0 0 ( 0,0) 0 ( 00) 000 » Tox Tox
MC 0.00005 48 200 10 42 12815 7 0O 10 212 10  101*%( 50.5) 98*(49.0) 0.50 y i

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) Dimethyl sulfoxide 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) Seven hundred and twenty-three cells were analyzed. 7) Three hundred cells were analyzed.  8) Two hundred and

eighty-six cells were analyzed. 9) Fifty-eight cells were analyzed.  * : Significantly different from solvent control at p<<0.05.

** . Purity was 99%.



Table 5 Results of chromosome analysi§ of Chinese hamster cells (CHL) treated with tri-p-cumenyl phosphate (TCP)**
by metabolic activation method

Concent: S9 Time of No. of No. of structural aberrations 3) No. of cells o 8 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
Controll) 200 O 11 1 1 0 O 4 0 4 (20) 4 (20) 013
Solvent ’ 0 — 6-(18) 200 O 01 1 0 0 o0 2 2 1 (05) 1 (D35) 025
TCP 1.1 - 6-(18) 200 1 0 0 4 0 2 0 7 0 S (25) 4( 20y 075 = =
TCP 23 — 6-(18) 200 0O 0 0 0 0 O O 0 | 0(C00) 0(00) 075 - e
TCP 4.5 — 6-(138) 200 0O 0 0 0 0 1 o0 1 0 1 (05 1(058)y QI3 = =
CPA 0.005 — 6-(18) 200 0O 0 0 0 O O O 0 2 0 (C00) O0(C00) 013 = ==
Solvent” 0 + 6-(18) 200 0 0 O 1 0 0 O 1 0 1 (05) 1 (05) 050
TCP 1.1 + 6-=(18) 200 O 0 0 0 0 0 O 0 0 0 (C00) O0C(C00) 050 — -
TCP 2.3 + 6:(18) 200 0O 2 0 2 0 2 0 6 ' (25 5¢ 23) 030 — -
TCP 4.5 + 6-(18) 200 g 1 6 3 0 0 © 4 0 2 (1.0) 2 (1.0) o0.00 =t =
CPA 0.005 + 6-(18) 200 6 531597 0 0 10 235 2 122 *(61.0) 118 *¥(59.0) 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) Dimethyl sulfoxide 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%.
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