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PR Q-ZFNAFIN) 74A7 2— bORBKREZREEL, Fr4=—X - N
AR —3EEHIFL (CHL) % JAW THRET L 77,

1. M sEFHE P RER

EHEEIC BT 2#950% ORI % R9 IRER 0.011 mg/nl Tho7zo —F, RBEES
LT, BBRL 72 REMM (0.1~4.4 mg/mt ) T50% %M 2 WIIHIIER IR0 5 h
Lol

o T FBAERERRIC BT, HEETIE 0.011 mg/nd. AFEELE TIE4.4 mg/
m¢ (10mM) DUIBE 2 FNZFNEREL L, 20 12 OBRE*FIBE, 114 DBE
L LTHW,

2. Bk RERER

BEHEEICE D, CHLAUK % 2405 18 X UF 485 [ALER L 7245 I, §RTOMBEFICIE »
Ty REAOREE LEEMENBOFRIEM IO SN L b o i,

T, RENEMAECBIS SOmix FAT B LUIEFETOVTROBREREIIBNTH,
RO EREOFEREMIRBO 020 o 72,

3. ¥

FPYUR Q-ZFVWAFYN) 74 A7 2— bk, EHEEICBIF 524 (0.003~0.011
mg/mé) B L U ASREIALEL (0.003~0.011 mg/ml) DEAIIEI BT, CHL MIfLIc Y
ROREEREREHEMREFL L 2o i

% 7o, BHEHALED SOmix AT (1.1~44 mg/nd) B L UIEEET (1.1~4.4 mg/
nl) DVWTFROMIMELFIZBVTH, BaRoffiERE LEREMROFRERIRD S
Nhhol,

- T, EHPW., LREOHBREMGT THIREANOCHLAI IS RARRELFR L 2w
L7



OECD BEff L #MEZ &M R BRI BUNEFREO—BRL LT, PYR 2-2FA
FUN) 74 A7 x— b OFEFAICRIZ TR EFNEELIMT 5720, Fv4=
— X« NARY—KEFEMR (CHL) 2w TRIRENREARRERREERKL 2.

EREORKERE, [HFHICEVH R0 FEicowT]  (IB624E3H 310, R/IR
52375, WRE 3065, 62&RE3035) BLUOECDH A F74 ¥ I 473ITHERL
{L¥WE GLP (IBFISOE3A31H . RIRHEL 395, R 2205, SOERE 855, HETH
M634E1LA 18, BN 2335, #4455 385, 6384 8238) WKETVTERL =



[F# B & O]

1. fEHL={E

VH—F )V —A)Nr 2 (JCRB) »HAF (19884E2H . AFw  #a) L&
FrA=—X - NARY—HRD CHL AL %, MG 10/ THERICH 72,

Z @ CHL Mifatkiz, —#ENCIEERE I L TREREI BV 2OFHAIA TS,

2. BEBOTR

¥F X, 48R (FCS : JRHBIOSCIENCES, © v MEF | 1C2073) % 10% RN
L7zA4 — 270V MEM B8 2 V72 MEMBSEEWRIE, 1 — 7V MEM B [y 24 ] @
BR (BAKBZERR) 9.4g% 1 ¢ OEYKCHEMEL, 121°C TIS5HMH, BEETRE L
720bL, L-ZNVE Iy (BEES. HARIEFEE)) 300mg & 10% NaHCO, & # 12.5 ot %
M CRREL 720 2M5RE D MEM BRI, FRoXEH 9.4 g% 500 ot DA KICERR
L. BT MEM E538¥ & RIARIC TS L 726

3. BELt
2X10*E® CHL Mg %, B S EF AN 4 v ¥ 2 (X 6cem. Coming) IZHE &,

37T D CO, £ ¥ Fa~—45— (5% CO, ) ATHIEL 720

4. WEME B L UK BYE

[BEERHE]  ( ARBT—5 L D)

(% ) FUR QZFAAFUN) TFARATz— b

(W& %) EHP

(CAS No.) 78-42-2

(g v v F 8

(% F B) 435

(¥t ) 99.7%

(% W) MEFEPEAT, KBLUIAFVANVKFEYFRE, 7Tt
bCEE, 1BIE0.925 (20C) . BEA—70CUT, R
220~250C./ 5 mmHgT® %,

_3._



€73 i3 %)
" F & M GEHF
(& %E P) BT AR Lo
(Bt coRElk) BUEHOCENEE TER L - BER ToREWRER
TiE, 0.550~880 mg/m¢ DIRFEHF C4RHIREETH o 2
( Appendix 1) o
(R tExs R K ]
1) EEEORRCH2WE
Cle ¥ %) <A b4V C
(W 5) MC
(v v b FF %) B8l4ABB
(% & #) AR L)
R F & ) BERRET
2) fRBHEMILEORBRICHA VW 2WE
(1t ¥ &) YruakA773IF

(& %) CPA
(o v b F H) 67F-0155
(8¢ Pt #)  Sigma Chemical Co.

R #F & M) wHEIRE

5. BEME OHE

PERMEORE I, A DO LITo 72 BT £ b (FIGMIEETERR, vy M
£ DCKI1899) % FVa7zo JEAR % MR L CIEHE (HOBR IHUER BRC 1 40 mg/mé &
U880 mg/mf, HeB ik REERIR TI32.2 mg/mdB £ U880 mg/ml) %FMBIL, DWW THE %
BETIERFRL THREDBREOHRY ENMELER L 72 BRYEARK L, £€To
RERITBWVTHIEMED 0.5% (v/v) X% B E)TNA . BRBARERBRICB VT,
E#EES L CRBHNEHE 0 BIRET S ARRETEC OV T, ZAEFNOHRBRYEREE D
BENE 2 BT OIEZRZIC BV TITo /20 FORE, ABBEOEER, TX
THEHIMA (FHEEINRINEDSS% ML) ofiTdh o7z (Appendix 2) o



6. HERGAF

EFETIE, % 3HMER L0 T, 71 v ¥ 2 CHBE Snl & &8
BEOWERYE MBI 25 u ¢ R NA ., 24003 & UT4QMERIALED L 72,

RENEMALE TR, A% 3EMER L0 bLERELHE T, MEM BRI . U5BED
MEMBEH, BLUS9Imixkx ZhEhd ;1.1 0EETRALAZBHRI 271 vV a
A 720 F 72, S9 mix FEFET OMIIIZ BV Tid, MEMBERHE 3l 274 v Va2l
MR 720 Z0H, SHIT ISPt OHERYERINEZ N AT 6FFMLIRL L 720 RIBE T,
P AR L, SEIC 18I RIERE L 720 SO mix D FIILIE T ROMM T1F 2 720

S9*

20 mM HEPES (pH 7.2)
50 mM MgCl,

330 mM KCl

50 mM G-6-P

40 mM NADP

b/ DI

—_— e e el e RD WD

A% 10md
* S9 . Sprague-Dawley 2T v MIT7 2 SV ES =& 56XV 75K %#%E
LTHRELZFy a—<#)D 9 (T v MFF | RAA281, 19924E8ABEB I Uy
FEE I RAA-285. 19924E11 H 843%) #MEA L. {EHE T T—80CHBEIBMMICRTFEL
720

7. HFasE5E R
FREBAERERRICH 2 PR EONIRE E RES 5 720, WHRYE QMBI Kk

2T REER,

7.1 ALELGAE:

ELHEE TR RIALIIAE IS D W T, & 72, ABHEMEALE TlESmix FET B L UFEFE
T D68 RALILEE I D v CHIML IR & SE M L 720 ALTIRRE 1, BEMHP THORK
B DEIEE T 0.006~0.200 mg/mé « AHHHHEALE CIE 0.1~4.4 mg/nd DFEFDEBE
PHW, P4y T ald HEEICOWT 2872,



72 EARVEHIE
FERMT I, BEREABTH-OL, 10% s < ) YIEBEEML THBEET 4 v ¥ 224t
ELERETCREELR, BEHR. 01% 2 ) A7 )AL 4 Ly hTHE LT,

73 HEIHIOREL 2 0RER
BERYE o CHL MM 2xd 3 2 HFAMDUE A k. HB RN AR (Monocellater,
F) YN ARETER)) AV CEROMAIE L FH L. 3R B LI o BT R
T A ANRBHIE DA b o THEEL L7z,

ZOfER, EHP D#950% DBFHIMHI 2R TBEL, 0% Z RS C2RENELIVHEL
f2e 2B, HIFEETIZ001 mg/nl &% o720 —FF ARBHEMALETIZ 4.4 mg/nt (10 mM)
DBWBEI BT H50% %82 2 HIHINHIENERO SN o/: (Table 1, 2, 3 BV
Fig.1\ 2) ©

8. AHERDTEHEK

MBI OB R L | BEERERR TNV ERDEOERER %, EiEE:
T 0.011 mg/mé, UHHERILETIE44mg/nte L, FNENFHRETED 12 DERE %P
BRE, V4 DRELEBELE Lz, BHESEPE L L THMC B X U8 CPA 1. 1E5A
K CREBEIR®ED. oy MEF I KIGI0) WHEMLTCHBL . #hEhibfkRE
EFRTHIEPMOENT W BEEFFM L 72

8.1 HE¥EE
EHEETIE, 3SERBOEBRY EILIRRETRC, WREL G0 TR0 NEELHRIT, £ 2
BOF4vyvarkBunr,



¥ R (mg/ nl) ALINEER (hours)
1) ELIRATIR — —

2) B 0 24
3) EHP 0.003 24
4) EHP 0.006 24
5) EHP 0.011 24
6) BEMEATER (MC) 0.00005 24
7) AR | 0 48
8) EHP 0.003 48
9) EHP 0.006 48
10) EHP 0.011 48
11)  BEtExdEE (MC) 0.00005 48

8.2 MEHEMALE:
AHEMALE CTIE, 3SERBOHRY ENARENR I, SBIEL LT SOmix 201 % WE
EO, TR UL, B 28074 v a2 [z,

it WEIE (mg/ml)  SOmixDHE  ALILEE (hours)

1) AR — — —

2)  BHExTR 0 - 6-(18)
3) EHP 1.1 - 6-(18)
4) EHP 2.2 - 6-(18)
5) EHP 4.4 — 6-(18)
6) [RYEXTER (CPA) 0.005 - 6-(18)
7)) B 0 + 6-(18)
8) EHP 1.1 + 6-(18)
9) EHP 2.2 + 6-(18)
10) EHP 4.4 + 6-(18)
11)  FBy¥Exd I8 (CPA) 0.005 + 6-(18)

9. FEPREAIELRE
1) FEFRT o0 208, 2V 3 FERERENH 0.1 ngnl 2% 5 & 9 ITEEEEIC
Mz, ERETH, KoM L ) YRR (Ca™, Mg" 2 & $4\w) THWY,

_.7_



0.25% bV 7Y VBB EACTIEANL, 10 ol DELEIED 2

2) 1,000~1,200rpm T 55 MhEL L, LiE%#EThob, LB LMK 3 ot ©0.075M
KCIKBWEMA B &4C & #5303 IMEIRLIE % 47 o 72,

3) {RIRALIB, KRB LBIZAN T OKEER . 25/~ =1:3 vW) #H6nt%x
MEA, THPLHEPICERYy T4 V7 LedbRMLUTCEE L, €D 1,000~1,200
pm T 554 HEL L 720

4) EiLtELEERE, BUFMER2 AV THEMATMRAERY 74 Y7L ) B
S, 1,000~1,200 rpm T 55 MEL L72e COBMELLEIED R L 720

5) EiLL TEZAROMBRIZ, 02~05n DA N/ THEMEL, THCBES €2,

6) MR ERDLER, DOV LOEGHLTBVARATA FF/IFALZHTFL, 20%
FREL L 720

7) A4 FERRET 1 v v 220& 68ERL 72,

8) AFA F/FADT7aX MBAICHET, RRRABNTS. BEFBLIUASA FE
BEERALL,

9) BIRLZATA Fiz, FAFEFEHE (Merck) 4.5 % M/15 ) Y ERIRIHH (pH6.8)

150 m [ZAHR L 7= et il CF) 80 M HAath, MK CTELSTIWTRE L7

10) B L7225 4 FIEERIE, BBEEIEICZ T4 For— AN, 7r— A ZREBRR R

T, EARERO B %R L TRIE L 720

10. ekt

YERL72R54 FEERD I L, 12074 v v adbiBohzRebA54 K, B
DEFBBE D Z NP IRIEMESH S v & I 12T — MMEL7RIETHIT Lo & (AN
Dy PORBEFHAEL T LRVWHRPYEEHEL, RE2ETHMAICOVTIE, A5
4FL@%@&E%@W%@Z%—V@&ﬁfﬁﬁmﬁuﬁﬁbko

RBEOGITE, BARKEREEE, WAWRR (MMS) SB4" (2 & 258
EIVTITV, BEEREL 5 W IRBAURBEO Xy v 7, U, TR EOMEREDOE
TN (polyploid) DB DOWTHEE L72e F 725 R0V T 18 200
&, FEEPEMIEIC o v Tt 13 80018 0 43 B4 i JUIAIING % 44T L 726



11. &z

LIS RR, VAU B & ORI IR & IR LIS D W T OGS R IR, BE L
Mtk ARG DR & 3, BB OB o TR L, SBEOME % SEEAMICE
AL7Z |
LfaKREEETAMAEOHBEEICOWT, 74 v ¥ % —® Exact probability test 12
&0, BT IR L R R LIRS L B IR BB EERERTTo
720
BERWEOREEREFEMEIC OV TONEIR, ARSI DY EHEIE N, REakR
FHEETHHBOMBEEN S% Kk BatE, 5% LhL 10% Kii% G, 10% L% k4
& L7,



[R5 R B & %]

BRI & 5 Bk T DR % Table 4 177 L 72,

EHP%* i X T 245 R 3 & OF 48R FALHE L /- SR IEHE ©, BB R bR E B X U
HAIR O BBEEICABELEMERO b2 o7,
FHHEYELRIC & 2 BB R HT DFER % Table 5 (278 L 720

EHP# X T SOmix AT B L UIEHFAET T oMM L - RIBEHTIE, WThd B
BAEOHEERE B L UCHEENROHBEE CHEL2HEMIRO o N2 h o,
xR e U CH W EHETO MC LI, 8 X 0 S9mix FF7ET T? CPA AHET
IS Rt A RATHE (cte) R BB (ctb) 72 EDHE IR 2 b oM EHECHER S 1
7zo

K i 1

FYRX QT FNUAFYN) 74 RA7x— M, EHEEICBIT 52410 (0.003~0.011
mg/nl) B & U ASHFMILIN (0.003~0.011 mg/ml) DFUILHEIC BT, CHL Mz Hufa
HOREERE PGB LB L 2o 72,

¥ /o0 MANEMLED SOmix FAET (1.1~44 mg/nl) B L UIEFET (1.1~4.4 mg/
nf) DVTRORIMEMFICBV T, Yk RE BB OFBIER IR S
i oz,

o T, EHPiZ, LREOBBREMHT CHIRENOCHLAMMIC R RE 2 FRB LA wE
R L7
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dig

ufl

FRARDERICH 720, HROEFIEICEZEL RIZTRCOH 2T LB Er o 7F
RER URERET I 0 © DR 7% 52 5 72,

[ k]
1) BARBEZEREZS - AL RBROBIEHR  bEWEC L 2 RBEKRET 5 X,

&S 1988
2) AfE F B (HED RAltHERT -4k, TNV T A - v —4E, 1987



Table 1 Inhibition of cell growth treated with tris (2-ethylhexyl) phosphate
( EHP ) for 48 hours by direct method in CHL cells

Concentration Cell growth (% of control)
of EHP
(mg/ml) Average
0.000 100, 100 100.0
0.006 78, 85 81.5
0.013 39, 39 39.0
0.025 4, 5 4.5
0.050 0, 0 0.0
0.100 1, 0 0.5
0.200 3 3 3.0

?

Cell growth was measured by Monocellater™ (OLYMPUS)



Table 2 Inhibition of cell growth treated with tris (2-ethylhexyl) phosphate
(EHP ) for 6 hours with S9 mix by metabolic activation method

in CHL cells

Concentration Cell growth (% of control)

of EHP

(mg/ml) Average

0.0 100, 100 100.0
0.1 92, 85 88.5
0.3 &4, 75 79.5
0.6 85, 71 78.0
1.1 74, 75 74.5
2.2 78, 78 78.0
4.4 87, 82 84.5

Cell growth was measured by Monocellater™ (OLYMPUS)



Table 3 Inhibition of cell growth treated with tris (2-ethylhexyl) phosphate
(EHP) for 6 hours without S9 mix by metabolic activation
method in CHL cells

Concentration Cell growth (% of control)
of EHP
(mg/ml) Average
0.0 100, 100 100.0
0.1 89, 93 91.0
0.3 100, 93 96.5
0.6 86, 83 84.5
1.1 79, 83 81.0
2.2 85, 79 82.0
4.4 83, 86 84.5

Cell growth was measured by Monocellater™ (OLYMPUS)



Table 4 Results of chromosome analysis of Chinese hamster cells (CHL) treated with tris (2-ethylhexyl) phosphate (EHP)** by direct method

Concent- Time of No. of No. of structural aberrations 3) No. of cells 2 5)
Group ration exposure cells 2) Others with aberrations Polyploid " Judgement_
(mg/ml) (br) analysed gap ctb cte csb cse f mul total TAG (%) TA (%) (%) SA NA
Controll) 200 60 1.1 0 O O O 2 0 2 ( 1.0) 2 ( 1.0) 025
Solvent” 0 24 200 O 0 0 0 0 o0 O 0 0 0 (¢ 0.0) O ( 0.0) 0.25
EHP 0.003 24 200 O 0 0 4 0 O O 4 1 1 ¢ 05) 1 ( 05) 0.63 — —
EHP 0.006 24 200 O 0 0 0 0 O O 0 0 0 (C 0.0) O ( 0.0) 025 — —
EHP 0.011 24 200 O 0 0 0 0 1 O 1 0 1 ¢ 05) 1 ( 05) 0.13 - —
MC 0.00005 24 200 9 34 92 1 3 0 O 139 0 91*(455) 88*(44.0) 0.25 + —
Solvent” 0 48 20 0 0 0 2 0 0 0 2 0 1 ( 05) 1 ( 05) 0.13
EHP 0.003 48 200 i1 0 01 0 1 O 3 0 3 15) 2 (¢ 1.0) 025 — —
EHP 0.006 48 200 0 0 0 0 O O O 0 0 0 (C 0,0) O ( 0.0) 0.00 — —
EHP 0.011 48 200 o 0 0 0 0 0 O 0 0 0 (¢ 0,0) O ( 0.0) 0.3 — -
MC 0.00005 48 200 9 36 8 S5 3 10 O 147 19 90 *( 45.0) 87*(43.5) 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. 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%.



Table 5 Results of chromosome analysis of Chinese hamster cells (CHL) treated with tris (2-ethylhexyl) phosphate (EHP)**
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 s 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 O O 0 0 0 (C00) O (00 0.63
Solvent” 0 — 6-(18) 200 1 1.0 0 0 O O 2 0 2 (10) 1 (05) 0388
EHP 1.1 — 6-(18) 200 0O 0 0 0 0 O O 0 0 0 C00) O (CO00) 0.63 - —
EHP 2.2 — 6-(138) 200 o 0 01 0 O O 1 0 1 (05) 1 (05) 038 — —
EHP 4.4 - 6-(18) 200 O 0 0 0 0o 0 O 0 0 0 (00) O (O0.0) 0.38 — -
CPA 0.005 — 6-(18) 200 O 0 0 0 0 O O 0 0 0 (00) O0C(CO00) 0.88 — —
Solvent” 0 + 6-(18) 200 O 0 0 7 0 2 0 9 0 1(05) 1(05) 013
EHP 1.1 + 6-(18) 200 0O 01 0 0 O O 1 0 1 (05) 1 (05) 013 — —
EHP 2.2 + 6-(18) 200 O 0 06 0 0 2 O 2 0 2 (1.0) 2 (1.0) 0.13 — —
EHP 4.4 + 6-(18) 200 O 0 0 2 0 O O 2 0 1 (05 1 (05) 000 — —
CPA 0.005 + 6-(18) 200 5 8 92 1 0 3 0 109 0 75*(37.5) 73*(36.5) 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 99.7%.
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Fig.1 Inhibition of cell growth treated with tris(2-ethylhexyl)phosphate

by direct method in CHL cells
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Fig.2 Inhibition of cell growth treated with tris(2-ethylhexyl)phosphate
by metabolic activation method in CHL cells
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