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1,24-XVEYFYHNVEBIIRA Q2 FUANFYN) TAF VD invitro Fefhki
WHARHEE, Ty A4A=—Z - NaAy —KEMR (CHLIU) A THRE L. BE2/RA
215872,

HRALEE (480F1]) 35 & OERFRAED (60FM) B W, AFMBRIRE (10mM
ik Smg/nt) EED 0.16~5.0 mg/mé DIRFEMINT50% % B2 2 3BHIEPR A b N b o
7272%. 5.0mg/ mé DR ARKIROEEWIGRE S Lz, T/, RRLHIREN12B
ClADREL, TR TP REBS S CREE & U TRGE L 72 SHRITIX, S9mix FE
FAET T2 R B & U48IFRALER IR ITHEAR & PR L . BB RO £ 1T o 720 FERFRYALINC
i S9mix FET B L UIEFLT T 6MFMALAEL, Frife i T3 o IC18RFHEEL T
EAREER L, REKSHT 21T 5 72,

FORER, EHLI L &L CERMAI OVTROMBIEICB VT, b kofiERe
RAEHHENNEOFRERERO o NL P o7,
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B CEWE RSN AR BN EFRO—RE LT, #HBRYE oMk iz
THIRBEZFHEE LM T L7220, Fy4=—X - NAR & —¥EMME (CHLAU) %
A TRREARAERRERIRT EEL 72,

AHRER T, [FHEDE IR 2BRROFEICO W] (IBf6243H31H., RIRES
237% . RS 3065, 62XFE 3035) BLU [OECD HFURBRA 1 FI 4~ 1 473] &
R L. [ML3¥4E GLPiHE]  (IBFIS9/E3H31H. BRIRZELS 395, R 2295, 59%
JR% 855, ETMRFI634E11H 18H ., AN 2335, 4% 38% . 63HRHE 823%) 0k
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Dbk 5 & U7 )

1. AL 7-H

DY —F )y =R, 2 (JCRB) 56 AF (19884E28 ., AFM : #H 44, BifE12
) LicFxA=—X - N2 RAF—HHD CHLIUMNE % | REREEN 10/ CRERIC
Hwiz,

Z O CHLAU Mffgkkiz, —#I b It U TR RE oMM B v 720,
FHIhTWw?,

2. HEIRM OFIR

BEAR T, LIRS (FCS : Biocell, B v FFF : 4001776) %10%FML 724 — 7V
MEM K538 % IV 720 MEM $53EHEIE, 4 — 2V MEM B [= v 24 ] O K (BAR
K (BR) 94g % 1¢ OIEFAKICEML, 121C IS0, SEZRREELz0b, L7
F 3y (EEA. HAKEEE #R) 300mg & 10% NaHCO, L. #12.5 nt Zh1 2 TR
L7zo M5B D MEM B:aEHIZ, Lok 9.4g % 500 nd OZERKIHEMEL, DT
MEM 30L& ARSI L 72,

3. BEEESM
2X10* 8 CHL/IU Mffa 2, BEa8i s me 2 AL/ 74 v ¥ 2 (£ 6cm, Corning) 12 &
37CH CO, 4 ¥ F a2 X=%— (5% CO,) FTHIAEL 72,

4. WA B L OB E
[#E5RY ]
124XV EVFYANERIPIR Q- FAFIN) T A7)V (LT TEBTC &
W9, CAS No. 3319-31-1) i, - Fm546.79DRIMEFEAKTH 5, YIMLENERTE

i& Appendix 1 WZ/R L 720 JTIV 200 B4 (2 =R ]
#IE99.0% UL B (Afti : AlJ)) TH Y, P otE s N, BRY

B, AN CERELT THREL 72,
TEBTC D7 & b ¥ ¥ C O RIR % BIPWFENTIC BV THML 720 MRRE (3.13 my/



mf) YERIEMTFZERT CEM L 72 BIF R IGER (M-94-086) THRBIL72 b DIZ2WT,

FE COREWET72 TOMKRE, PR AGMBRICB 2 H8BEOEHERIR. Fh
FNAHME (OFFM]) DM LT, LHIRI01%TH o720 TN O DHIZETFIEFT
BE L T2 HEHE (P EESIIMILN90.0%LL 1) iz LT/ (Appendix2. 3) o

(FatExd )
1) UL O BER TV B HR
(k = %) ARG RGNS

(s ) MC

(v v b F &) 978 ADH

(B Py ) 1 FORERE L2k
B’ & &£ M HREORE

(1t A ) YrsuajkA7y73IF
) CPA

) 70H0948

) Sigma Chemical Co.
R & & M ARG

5. WERWE R

WERYE ORBLE. A0 EfT o7z, WU 7 £ b (FIEMZETH k). oy b
5 . TWF2156 B £ U'KCJ7945) %7z, AR BSBCHBML TART v 7L CEE(E
SENRIERER, BRI IR E BT 500mgy me) EFRNE L., o TR EEH CTIERAR
L TATE DIRIE O IRY B M 2 F R U 7o BUIRWENRBIE, TXToORBICB T
BN 1% (W) 2% 5 &9 IR T2o Befoh SRR BT, AR s L 0E
B FIALER 4 W 7o i iR BERE & ARG IENTE D #iRy i o v S EillE & RETIFZEHT
TIALETREZICB VT o 720 ORI, FREOBER, TR EIRFOBEL
TWBIEHE (B P T oOFEHERVTEIE D90.0~110%) DR TH o 72 (Appendix 4) o



6. KBRS

WFALEL T, MUl % SHIERL 2o b8l E T, 71 v V2 CHEE S ne & 45
i DHERY E BN 0.05 nd N2, 240E0 B & U48RENALIE L 72,

BRI T, Milee SHIMEEEL 20b, HHEHZ 15T, MEM ¥R, &Ko
MEM BB L U SOmix 2 FNFR 411 OHETERELLZBHE I 2714y ¥
IR 720 720 SO mix FEAETE T QOMIETEIC BT, MEMESEHE3 e 2 74 v ¥ 2l
Mz, 512 003 nd OHRYERLE I 2 T IR L 7z MPIIR T ., Frifle i
BRI L, & S TI8TEMIBEAE L 726 S9 mix O FELIE T RROMEK TIT » 720

So* 3
20 mM HEPES (pH 7.2) 2
50 mM MgCl, 1
330 mM KClI 1
50 mM G-6-P 1
40 mM NADP 1
AKX ]
Al 10 we

*S9 . Sprague-Dawley ZT v M7 2/ NV ES =L E 56XV TTKV2HREL
TR L2¥xya—<F)DS9 (v FFF  RAA-314, 1994 fE8 F &%) #IMA L. 1f
A E T —80COIBIRIRATAICRE L 720

7. MavEat SR
R AARRE ARV 2 YR H ORI 2 JSES 5 720, B E OB K

T RBENNT,

7.1 ALERGHF

EREALID T ASRE IR IZ D v T, F 72, SENENALEE T SO mix TFAET B & UHER
FET O 6 MALELTEAZ D v CHINREGSH IR 2 M L 72 BRI, iRl s L O
SEIFRALEE & b 0.16~5.0 mg/ mf (CEELGBRALESE) OFMHOREE A/, 74 v ¥ aid

TBEEIC D WT 28A v 72,

7.2 BEARYERIK
R TR BB E R Cz0b, 10% V=) YEBEMA. ARHT 1« v ¥ 2t
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FHLA-RECTHEL MER, 0.1% 27 ) AZ WS4 F Ly PRTHEL /-,

7.3 B OTREL L 2 ORER

WERHE © CHL/MU MBI aH§ 2 e, BRI ERT (Monocellater™,
A U RANFELHE (k) A TEIFORHE & FHI L, #IRY B ALELEE 0 A IR
b B MM D% b o TN L Lz,

FOMR, BENIE L CERNMINE b 0.16~50mg/ né (EIMRFIRE) O
DBET, BRHREA SN o7 (Table 1, 2, 3B LU Fig. 1) o

8. AHEROIEHELL ,
MR HNERER O R & 0 . B b SRR TN 2 B BRYWE O RS RILRE %, &
FEALEE S & OMERERIALELE HIC 50my/ me &L, ZRINB L TIMOBEL FRERPE
JEB & RIBREE L RE L 720 BUENTWE L L T2 MC B & U CPA I JEFHAIAK ((BR)
RFHIETH;, oy FF5 [ KC8S) ML TRBL 720 ZNTRREMKLTE 2 FHHET
BT ENHMONTVBIREL ML 720

8.1 EAEALE (S9 mix FEFELET)
WREALEE Cid, 2405 & A8 RALEL > 3Bk s D4 By T LB R TR I, TS0 T
OB EER T2, B 2071 v 2% v,

# IRBE (mg/nd) AVERIEE R (h)
1) HEALIEREOR — —
2) B 0 24
3) TEBTC 1.3 24
4) TEBTC 2.5 24
5) TEBTC 5.0 24
6) HPExI MC) 0.00005 24
7) AL 0 48
8) TEBTC 1.3 48
9) TEBTC 2.5 48
10) TEBTC 5.0 48
11) B I oMo) 0.00005 43




8.2 SUEFRYALEE (S9 mix FAAE T B & OIEHFIET)
DR IR Tt S9 mix AF4E T 8B & CIETAET @ 3B 08 B EALPTIRIER 1T, I8
HEED, TRONIETHRITe B 2BDOT 4 v a2 Jlviz,

9.
1)

2)

i e WeRE (mg/me) - S9 mix DATIE LET R T (h)
1) MEALIRT I — — —
2)  BER 0 — 6-(18)
3) TEBTC 1.3 - 6-(18)
4) TEBTC 2.5 — 6-(18)
5) TEBTC 5.0 — 6-(18)
6) FEMEAEE(CPA)  0.005 — 6-(18)
7)  EEExTER 0 + 6-(18)
8) TEBTC 1.3 + 6-(18)
9) TEBTC 2.5 + 6-(18)
10) TEBTC 5.0 + 6-(18)
11) BB (CPA)  0.005 + 6-(18)

Gt RAEAVERL

BEFRIT 0 205 RIRTIC, Tt 3 F 2 RARIESH 0.1 pug/nd IC7% 5 & 9 (CHEIEHIIC
Mz, BEETH, SHOMNEL ) v BREGAEPAE (Catt, MgtedEiw)
TV, ¥Ry F 4 7L DAIREIZAL, 10 nf DEELFITED 72,
1000~1200rpm T 5o L, LWs /o6 B L 7HII8C 3 me @ 0.075
MKCI RS2z 5 & &4 & ) #3050 MR 2 47 - 72,

KRS, RO L CEER OKKEME . 25/ — b =123vv) #16 nd 20
A, FHPOEPIERYy T 4 v LEPGIEMLCEEL. £D7%1000~1200
rpm T 573 ME L L 720

ERE PN ERIRE, TP Bl E Nz ClllREERy 714 X708 ) il
S, 1000~1200 rpm T 57 L 7zo S ORI ) & L 720

Bk U CH72 oMIBLIC . 0.2~05 b DAV 7 THEIIZ . T8 d 472,
M obiz, DOPLDYH L TCBNZAIA FTFIXLIHTL, £0
T F Az L 72

AT A FEARIET 4 V2D & 6BAER L 726
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8) RAIAFTIAD7 A MRTIHET, MRRRNES, 3 FFFBLIORT
4 FHFFEEAL.

9) EMELAASA Fid, FAVEM (Merck) 4.5 mé 2 M/15 V) VBRI (pH 6.8)
150 m¢ WAL 72 Ge il TR 8 RStk MK TR T T TREZL 72,

10) LRI A FIEARE, - FESHICAIA FFr— A AN, 7 — IR
REINES, EARO B #HRL THRIEL 720

10. HAEGAT _
VEBIL 72254 FEERDI B, 1DDF 4 v 2adrbBonRBeb254 Fi, B
DPBEFFNENUALUPTIP OV E I T FIELZZIREBTHI L 720 & <ILAS
N, PORBAFHRL TV EVGRBNMGEHRL, REEZFT MO WTIR, 2T
A4 FEDZFDME 2#FMIBEDO A T — J OB TR L 720

Y kO3 IR, HARRBIZERFESES, MDY RBE (MMS) SR &D 12 & 2 98k
WKEIWTIT, AL 5V ResAlo X v v 70 M, Ki: & ofERED
B L EBIEAND (polyploid) DM DWW THITEL 720 % 72 REIC 2V Tid 18 200
B, BEEAIIEIC 2w Tk 15 800 A2 R I 2 54T 2 C & & L7z,

11. FESFEHE

AP BRI B L ORR T IR & SR AL O F N EFRIC DWW T, BIEEMITEL.
FERE OB L& . BBl s EnamiReEst L. &R0z FLiAKICE
AL7

Feto R RE 2 FHOMBOWBHIE T 2w Tk, HD 0FEEBE LT, BROFR
T CHBWERBBERT 7 4 v Yy —OBEEREYD 0Ly SEUEZRLT
familywise DFEKHELE S% L L TREE TG L2 74 v ¥y — DHEHEMRIECTHEE
BED O RE T, AREFHRELTIY S Y - 7= 3 7y YO EMEREY
(p<0.05) %4To 72 LLE 20DMETE SITHEMELED L NGEEHEE Lz, &
MHERE THEEZIRO b 2 EEITEGYEE Uz, BIZMAREL. MiERTICoW
TIXT00MEAR, AEREMIZIC D W TiR400M82k I D& 2 MiRHH O - O EARRR E L,
B, TEME 1% (W) BINLGED, gapZ &t By (TAG) LEMRE
KT 2R BMENTCBIZTET—% (1989~19944F) B UATOMY ThH 3,



[ A T How R W

picd BIRH M RH Tl BUBREC WS N Ty
ik S | %~ 4 +SD l# Al £SD

(s an)

241 [ 2 400 7 35+0.7 2 1600 2 1.0+1.4
A3 HF R 2 400 2 1.0£0.0 2 1600 1 0.5£0.7
(45 ey AL )

S9 mix FEFET 1 200 2 1 800

S9 mix fF7E T 1 200 3 1 800

* 5 200418 & 72 b o L35 S E Ml g
*% 2 Q00NN & 72 ) O LI 4E Fopd MY 2%
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WEHLALIR T & B Yt R OF5 R % Tabled B & O Fig. 2 KR L 72,

24 BERIB & O4SHERTALED U - MR IIRIE (5.0 mg/ m) & EUGVWTHOLIEFICS
WT | REERORERN B & CBHHEANOFIIRBD ok b o/,

FERFRTALEE I & B Gefa R DF5 R % Table 5 8 £ U Fig. 3 ISR L 72,

SO mix FFAET B & UFHAFAET € 6IERTALPR L 72 AP IRE (5.0 mg/nt) &L VT
NORIAFEIC BV TS, RAOEROMETN B L OB OFREMIR DLk b o
A
IR & U TR W72l Bl ¢ o MC LB 38 & OF S9 mix F4E T TP CPA ALILET
(RS ERAHL (cte) R AL ARGIUT (ctb) % & DRI % & DM AFHTE S rzs

[

=

=yl
__‘2

L24-XRVEVMYAVKEEEF YR Q- FUAFTN) XTIV, dHAE (24
BERD 3 & UM4IERTALEN) | B LU S9mix FAAET B L UIEFAET T SRR (6IFRT) 3
LT Nofth Fed, AMMRARE (5.0my nd) 250G VTRoOUITE (1.3~5.0
mg/m) BT, GBI R HEMANREFER L 2o 7,

o Ty 124V PYHNVEVBEFM)RX Q- FIVAFINV) ATV, L
DHEREHT ¢ REREPIO CHL/U MM kIR £ BIE L v E/T L 72,

(45

=il
cu
Jet
o
e

ARROEMI S 7 ), RROBIFECERBE RIT 055 FHLE% 5 15

R OCRERET T E 2 & MBI % 2o 72,
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Table 1 Growth inhibition of CHL/IU cells continuously treated with tris
(2-ethylhexyl) 1,2,4-benzenetricarboxylate (TEBTC) for48 h
without S9 mix

Concentration Cell growth (% of control)
of TEBTC
(mg/ml) Average

0 100, 100 100.0
0.16 92, 83 87.5
0.31 104 , 82 93.0
0.63 98, 91 94.5
1.25 101, 104 102.5
2.50 112, 112 112.0
5.00 136, 120 128.0

Cell growth was measured by Monocellater ™ (OLYMPUS)

Table 2 Growth inhibition of CHL/IU cells treated with tris (2-ethylhexyl)
1,2,4-benzenetricarboxylate (TEBTC) for 6 h with S9 mix

Concentration Cell growth (% of control)
of TEBTC
(mg/ml) Average

0 100, 100 100.0
0.16 102, 94 98.0
0.31 105, 106 105.5
0.63 102, 108 105.0
1.25 112, 107 109.5
2.50 103, 107 105.0
5.00 105, 105 105.0

Cell growth was measured by Monocellater ™ (OLYMPUS)



Table 3 Growth inhibition of CHL/IU cells treated with tris (2-ethylhexyl)
1,2,4-benzenetricarboxylate (TEBTC) for 6 h without S9 mix

Concentration Cell growth (% of control)
of TEBTC
(mg/ml) Average

0 100, 100 100.0
0.16 97, 97 97.0
0.31 102, 97 99.5
063 100, 102 101.0
1.25 102, 100 101.0
2.50 102, 100 101.0
5.00 92, 92 92.0

Cell growth was measured by Monocellater ™ (OLYMPUS)
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Table 4 Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with tris (2- ethylhexyl) 1,2,4-benzenetricarboxylate

(TEBTC)* without S9 mix
Concent- Time of No. of No. of structural aberrations 3) No. of cells 2 5)
Group ration exposure cells 2) Others with aberrations Polyploid™” Trend test
(mg/ml) (h) analysed gap ctb cte csb cse mul ~ total TAG (%) TA (%) (%) SA NA
Control” 200 1 3 0 0 0 ¢ 4 0 4 ( 20) 3 ( 15) 013
Solvent * 0 24 200 0 0 0 1 0 O 1 0 1 ¢ 05) 1 ( 05) 050
TEBTC 1.3 24 200 6 1 0 0 O 0 1 0 1 ¢ 05) 1 ( 05) 063
TEBTC 2.5 24 200 0 0 0 0 0 0 0 0 0 ( 60) O ( 00) 025 NT NT
TEBTC 5.0 24 200 0 0 0 0 0 O 0 0 0 ( 00 O ( 00) 038
MC 0.00005 24 200 4 43 8 0 1 O 132 1 92 (460) 92 (460 ) 0.13
Solventl) 0 48 200 0 0 0 1 0 O 1 0 1 ( 05) 1 ( 05) 025
TEBTC 1.3 48 200 0 0 0 2 0 ¢ 2 0 1 ¢ 05) 1 ( 05) 013
TEBTC 25 48 200 0 1 0 0 0 0 1 0 1 ( 05) 1 ( 05) 025 NT NT
TEBTC 5.0 48 200 0O 0 0 0 0 0 0 2 0 ( 00) O ( 00) 025
MC 0.00005 48 200 1 20 63 1 8 O 102 4 65 (325) 64 (320) 0.13

Abbreviations : gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, c¢sb : chromosome break,
cse : chromosome exchange (dicentric and ring etc.), 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) Acctone was uscd 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 analysed in each group.

5) Cochran * Anmitage's trend test was done at p<0.05 when the incidence of TAG or polyploid in the treatment groups was significantly
different from historical solvent control at p<0.05 by Fisher's exact test. * : Purity was more than 99.0 %.



Table 5 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with tris (2- ethylhexyl)1,2,4- benzenetricarboxylate
(TEBTC)* with and without S9 mix

Concent- SS9 Timeof No.of No. of structural aberrations 3 No. of cells

Group ration mix exposure cells 2 Others with aberrations Polyploid4) Trend test 5
(mg/mi) (h) analysed gap ctb cte csb c¢se mul  total TAG (%) TA (%) (%) SA NA

Control, 200 1 3 06 0 ¢ O 4 0 4 (1 20) 3 ( 15) 0.38

Solvent * 0 — 6-(18) 200 O O 1 2 O O 3 0 2 ( 1.0) 2 ( 1L0) 0.38

TEBTC 1.3 - 6-(18 200 1 2 O O O O 3 0 3( 15) 2 (¢ 10) 0.13

TEBTC 2.5 — 6-(18y 200 0 0 O O O O 0 0 0 ( 00) O ( 00) 0.50 NT NT

TEBTC 5.0 — 6-(18) 200 0 1 O 0O 0O O 1 0 1 (. 05) 1 ( 05) 0.38

CPA 0.005 — 6-(18 200 2 O O O O O 2 0 2 ( 1.0) O ( 00) 0.25

Solvent'’ 0 + 6-(18 200 O 2 5 O O O 7 0 4 ( 20) 4 (¢ 20) 025

TEBTC 1.3 + 6-(18) 200 1 1 0 0 0 O 2 1 2 ( 10) 1 (C 05) 025

TEBTC 2.5 + 6-(18) 200 2 1 1 O O O 4 0 4 (20) 2 ( 1.0) 050 NT NT

TEBTC 5.0 + 6-(18) 200 2 2 1 O 0O O 5 0 5 (25) 3 ( 15) 0.25

CPA 0.005 + 6-(18) 200 5 34 112 1 0 O 152 8 89 (445 ) 86 (43.0) 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.), 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) 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 analysed in each group.

5) Cochiran - Anmnitage's trend test was done at p<0.05 when the incidence of TAG or polyploid in the treatment groups was significantly
different from historical solvent control at p<0.05 by Fisher's exact test. * : Purity was more than 99.0 %.
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Fig.1 Growth inhibition of CHL/IU cells treated with tris
(2-ethylhexyl)1,2,4-benzenetricarboxylate
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Fig. 2 Induction of chromosome aberrations in CHL/IU cells continuously
treated with tris (2-ethylhexyl) 1,2,4-benzenetricarboxylate without S9 mix

20
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==[J== polyploid, without $9 mix
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Fig. 3 Induction of chromosome aberrations in CHL/IU cells treated with tris (2-
ethylhexyl) 1,2,4-benzenetricarboxylate for 6 h with and without S9 mix
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