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mIF N7 x) =)V (3BP) iX, CHYIUfife (Fr A =—X - Nn&ax¥—, Jiilik) &
FEAERETHFEL,

3EP @ CHL/IU MBI X3 5 50 %3 FEEPHIR BE1d . SO mix FFAE T CHK ML L 72355
£ (SO RIS T 6 L% 18K OEERE) B XU SO mix FEFFET THEFRL
HLZHE (SO RBEORDbDIC MEMERZFH) . NN 022 mgmL BLT
0.26 mg/mL TH o7z, Fiz, EHLHE (B T 24K MAE) D& 0.10 mg/mL
Lotz

ZOZ L ORBERERRTIE. £ TORIRFICB VT, 50 % M58 K iR E O
MERETREMBRE L L, DTAL2 TR SIREZREL 720 RBAEITVTRLZR
BRI, SOmix FETE LUVFEFET TERMUEL -HE. £A€N 020 mgmL B
X025 mg/mL DIRFE L 2D, 24EEFFLHICBEVTIZ 010 mg/mL L 2072720, &
NODORELEDTUT IRELESENRE Lz,

G R OFE R, 3EP 1 SO mix FAET CEARMLEL 2B EFCBVTOR, REHFD
BMERELTER LI
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LZEWE OBEHMZ T 5 -0 DERFEO—2 L LT, WBYEEMREH
W LR RBRYD L, (LEWHICL o THFR SN L RAEKBEICIE., KIIL TEE
ZE (Frv 7, U, ) CBENEE BREMR. BEO0EMR) 2°5 ), migl
DNABE, BETHRBOSEBBORELR LT RBL TwE, KRB THZ CHLIU M
faid, BBk (. BRI R IO U TRAEFRRE ORBRENE V2D,
LEARERBRICICHVWLN S,

EREWEOMBANDOER (DNA F 738845 % &) (O 5/EHIR. BERERT 55
£, RBEBLS N TERREEESENS BEICKNEN S, L L2 L, RBREN
DERFHERBIH 2 BEM PR B T ), ABENEELEIEC2d 5 iddHoTH
EHMENZ L2, —RWICET Y F OB, SRE L FREY R — F 9000Xg LiF

(89) ZLEWEORBERALZRET 2720V, REKEFRBRCIBVWTE, B
BERERIET 570 OMIRF L LT, SOmix FEFAET TOEF AL X U B
HAEHY, I TRBERCERZ A2 720 00ERF L LT S9mix F£14E T TOE KM
MEND 5,

OECD BEF LW A L& IR 2 BURAEEE DR L L T, 3EP OHMIgEEER
HEZHET 5720, CHLAUMRE AV 3 e fBERREERL 72, 2BERARI,

(BRI ES R LRBROBEICOVWT] (FHE 10A 31H, BRIREE 2875, &
A 1275, ER09 - 10 - 31 £)FHE 25) BLU [OECD HEHURBT A KT 4 ~ 1473
CHEEHAL . [fbEWE GLP EME]  (BBAD 594E 3H 31H. IRIRESE 395, FERESF 2295,
598 T4 855 . TKETHAFI 6345 114 18H. IROHFEE 2335, AR 385, 63EF/E 8237%)
WCEDWTERBL 2,

A8 & TR

1 #EBRYEB X OB R E
R ERYIE TH D 3EP (CAS No. 620-17-7) O ¥ b S MR %1% Appendix 1 1278 L7z,
3EP i ORI NTB, BRTHRE Lz, XBy MTOWTHE,

2




ERPMPLEETH L I LPHRI N,

KRB LTI, SBYEAEHOOE YA FVANFFY F (FIGMETE, Ty b
F5 : ACL5008) ICin@L. LT,

GESBYEE LTHAW:ZY 78R A7 73 F (CPA, Sigma Chemical, @ v F&E 5 !
73H0846) B U~ A b4 C (MC, BHBREETE, vy MFS [ 204AGL) X, H
BREE L. RAENAA CKERETH, oo 1S KSHT) ICEML TRV,

2 Ak

CHL/IU # K2 (JCRB Mg /3> 7 X b AF) &, {F4IME (Cansera Intemnational, T ¥ b
F5 . 2608311) % 10% &t A — 27V MEMBE# (HAKESE) AWV, CO,1 ¥ Fa—%F—
(5% 002, 37C) WTHELL, T/, MBEERN 10RUA TRBRICA W (BkRO#
B, 19884F 2H ICAF LB AT 4, B 2110) o

3 S9 R

SO (¥Fva—<v, oy MES I RAA389, 19984FE SHEE) 1, 7=/ N VES —
£S5, 6V V7T Ky ERS L 788 Ol Sprague- Dawley &7 v O g 55
RLD0EHEAL, FHBEEIT-80CKRE L, FVI—2-6-Y VB (G-6-P. Sigma
Chemical) . B-=AF Y 7IF77F=v VX7 L 4F ¥ VB (BRfbE. B-NADP'. #*V)
IV VEERTE) BIXUKC 2REAKCHEHL, BEME LT-80CITRE L., R
X ZNIT S9, MgCl, 3 XU HEPES Z &, S9mix & L 7o S9 mix FF7E T CHIFFLHE
A %E. S9mix, 2MERE MEM B (MEAET . S9mix £FE) 8 LU MEM 5t

(MFEARE) Z|M LT SO KB (5% S9. 0.83 mM G-6-P, 0.67 mM B-NADP*, 0.83
mM MgCl,, 5.5 mM KCl, 0.67 mMHEPES) & L7, —J%. S9 mix FEFFE T TRREHL
By 5583, S9 RISHOMRDL DI MEM B2 A L7z,

4 RS RE NG RER

FEAERERBRCAVCLIEBRYEOLIRE  RET 5720, HERYWE OMEEEICs
XIZTHBEET/z, CHLAUMMBZ 0.25% b U 73 V2 VTS L%, 4X10° f#/mL
OHifaBEHE L. 20 5mL 2X10"8) 275 AF v 27574 vva (EE 6o,

3.



Coming) (ZHETE L C3EMEEL &,

SO mix F7E T CAMMMES 2354, SO RS 3 mL & BH3H L7k, BERYE A
#E 15Ul $OWML ML E L7z, V) VEBRBEEEAR (G BLU M 268 D)
THEH, FEEEm s mL ICRM L, & 510 ISEMREEL 72, —F. SImix FHFAET CTH
REAET 2354, SO KIBH O H ) IZ MEM 8% V7= DAL 0 #fEid, SO mix FAFE T
DIHEEE & FRRICAT o 720 T/, EHAEICBW T, e SmL & FEHAH L 225,
PERY H RS % 25 uL O L 248 M L 72,

ETOMERFICBWT, 0.038 ~ 1.2 mg/mL (10mM) OEEESFECUEL /-, EER
T, 10%F V<Y VBB TEEL, 01% 27 VAT MNAF Ly MRTHRB L, HRE
BEMB TSt (Monocellater ™, 1) Y S ANFETE) 2HV, BESEE L RELL
SUAFOHSBEERLER L 2o LBEDZD 2BOT 4 v ¥ a2 Bz,

5 e REE B

Ml B FEHIHIRERIC B\ T, 3EP i SO mix FFFE T8 X OEFFE T TR RIE L 72354,
B LUK EE LB L 72354, CHL/IU Mg o #E5E = #Hl L 7= (Fig. 1) o 50% ¥4%#
PRI, SOmix FAETE LUEFET CEHBRUEL 2354, £RE10.22 mg/mL
BIUT026mg/mL &2, EEELHEL 72235613 0.10 mg/mL & %572,

CDZ LD OLRBAERERBROETORIRINTE WT, 50%54 Az B O 275 ik
BE2REAHREL L, DUTRL 2 Tt siEEZzREL., ARz ERB L, REHE
FRBRICBOTIE HEED ) 4RO T 1 v Y az v, 20950 2BUTRBMER L/
L, O WU OWTI B EEMREENC X ) MillshgsR 2 0le L7, REBRERIEE,
M B IR Bk & 2 IR AT o 7, EREMAE TR, WRYEZ SOmix FEET LI
FAET T ORI 72, LT Tl 24BN U 7o, 2o, WMEEREOM, B REE,
e BEB X B REE (SRR H) 2RI, T, BLUENEBES XU
X BECOVTR 2HOT 1 v ¥ a DA E AV, FERERZERL,

P BRSOV T, SO mix JEFAE T CHRMLET 53546, MC Z8# 3 mL ([C&RK
BN 0.1 ngmL L4 2 X CHinL, EHRAET 25 A1 MC 25H# S mL CRERE
H50.05 pg/mL & 72 % X9 ICHEML 720 % 72, SO mix 7 T CHEEMAHE T 53545, CPA
% S9 RS 3 mL ICRHMIBEDN Spgml & 725 X ) IZRmL 72,

4-




FEARERMEBEHAOT 1 v ¥ 2l 2Tk, BERTO FMENIC, 2 VLI F 2Rk
k%ﬁalmek&5i5K%MLto%%%Tﬁ\%%%%é\am%fmnwﬁﬁ
U VEBBHERAER (G BIXUMS 2&T5) #MATHEEZIEAL, 10mL O
FEILE CEDRIL LAz (1000 ~ 1200 rpm, 55) o LEEZHE Tk, B LM
0.075 MKCl A& 3mL 2Nz . 300 EHEIRWE 2470 7o EERLHR, BEH (25—
Vo kEEBE=3:1vw) % 6mL A &L L, EiFTRE, BUFHLEEHRENL
TEEL7zo BAEROZBEREATo 7288, PEOREH THREZHREL, TOLEELA
FARTZRX (HoOPLOTOR MRFTICRBRFNES, 2 FEFBLUTAT4M FE
FeFEmA) LICHETL, 20FFRIE L. 171y adh7zl) 6MDORT A FERZEH
L7z,

3% F LT (pH 6.8 D 1/15M V) VBB E R THRFR) TR I A FERLREE,
ATETTWTREL A, RBFHEES, ABRBIIESS L CERERO B Z2BRL
ATA Fr—Xi, 294 FEXR%Z 32— FEFFHICANLTRE L 7=

6 FBARIHT

BAARGATIHRL > T, BENRETIRABIRELZRE L2, T4DbH, 20%KHEOM
HAMERERR %2 /R L 2R EEIC D W TR BB RIEAR 2 /R 37, 20% Dl E ORI R 2 7R L 7z
BREDH) L, BEOBVILLT 4 v ¥V 2 B0OSRMHMBOHBHEE (5B
ZRD, 274 v v adkiZ05% A EE 2 5% b BIRE L RAESTATT L REIBEL
ML 7=,

TG (Table 1. 2) ICX D, ARELED SOmix FET BLTEFAETIIBY
Tk, #NZN 020 mgmL B & U 0.25 mgmL SR EERGAH O ZREEETH o722
EL, INLOBEYEODTUTAL2 CTEF 3 BEBIENRE L, EHFLAICBEN
Tid 0.10 mg/mL BFEAETH OWREZBKRBEE ThH o/ hb, ZORELZED TLU
TRI2 TR3BELHEEGRE Lz, 72, BEMTIE. BARELREFEES - WL
BB S (JEMS - MMS) Y IC X 208 ICET W TTo . 72770, Frv 72
DT, RESEBELD SFVEREERVEERL., BERFFRE OHEICEED
BN L E L, KKRFY, 2OoRBENEEL TR WARGEIGE BE L, &8
T, BEMRE. RaARB X RESEEOBERTOBE L K. BFEEEBOR
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ZRSGFHAKICRA L 1 v ¥ a I LBONT AT A FERME, NS
ZNEMEBEAAFPS BV E S 12T — FELTHMTL 720 ik B¥id 13 2008, 4
B R 18 800M8 0 42 rh HIHARL & AT L 720

A R L B B M B X O BB T, 74 v Y v — OB ERHEREY «©
k) EEERE (p<001) ZEML:, $7-. a7 5V - T—3 57 v VO EIMEKREY
(p<001) KXY, AEBKEHOFELRH L, CROORERREZSEL L, &Y
FEZBRIC X TR IR L CREAREEFEEOFMEAT o 72,

[FRB L UEEH]

3EP iX. SOmix FAFTHERMLUEL 25818V T DA, BENRE L7-3BEICE
WTRBHROBERE LIREEKFHICHERL . BERE (Fryv 72h]{) 2H7 24k
DEHBEIX 11.0%~37.0% & 72 o7 (Table 1) o NS O RFTIX, Rtk
BERELATHMROUBHEEIIBESROL NV TH oz (Table 1. 2) o #Eo T,
3EP MG L SN TR LD THERE L FRTIWE TH L I LATRR I N2 — A,
ETORIRFNICBNT, BFREMRBOFRIRO 5NE D o7z (Table 1, 2) o
RABEOBERE OFRITD b NS0 mix FFAE T OEREMEEEICOWT, D EY %
RKD7/-EZAH, 0077 mgml & -7z,

T —NVEDIL, BIEIRIEAEEZRL TV EILEHDOV EDOTHS 4- (1-XF N
TAEN) T2/ —MZowTid, RFEEAREZFRLZVILIHESATHEY , —
B\ plert-7F V7 x ) — Vil ownTid, JEAOEERFTZFET HI LM, B
MR O BERR (RS HBURRE © 03.18%) HUFMITH 2 . F7o, ARBREIBATL
TEBLA, 4ZFNV7 =) - VORBEERERBRERIIOVTH BHOBENFLNT
V3D A, APMEOKERL IZERY . EABIEE T OLIRTITH 2 24F BEFLIERT
KBWTLHEREOFRIED LN, ThbDZ b, AR AEEEL Y
327 x ) —VEIR, RIKEOEAMES X OEEN, RafREORBLELoTHED,
RETIREO Y47 (BERES IUEREAR) £ 7138375 AR 2 IE
LT 2 IR HEASRIE & 17z, |
—7. BB E L LRV MCid, S9 mix FEFAE T ORI B X UNE KL
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WKBWTHEBEROBEEREZFREL (Tablel, 2) . CPA I35 BAFE O S9 mix FFETIC
BWTRBROMERELFR L (Tablel) » SRS DBEENEHEORERE LD, AFE
.%%@E‘Z_\iﬁ g{.‘:’\é ;h»f:o

EZ3EN

1) HARRBEREYS - WAHYRARSHER: [LEWE X 2 RBEKEET FTA],
A E)E, BT (1988)

2) EN O [H% - 57— 5 ofEH T, FEMRCEZ T Su—-F] AL
74 A M, B (1987)

3) HN W), K ARE: (S RBEE 14, SHRBRT— 7 OFaHEN] |, AEE,
R (1992)

4) B B OB <es RarREART7T-SE] TV - T4 - v, BE (1987)

5) BABEEGERCEREFEE SRR Bl [Mt2wEEERBRHE Vol.2
1995 , (b WHE mRIEET B SWRE - 847, HE (1995)

6) EABENE ERCER AT EL RS B (bW EEABRHRE Vol 4
1996 | , {LZWHE SR & RS RE - B1T, I (1996)

7) (AT FN T2 )~ VDF ¥4 ==X - NARY —E BT FVD
Jetn phRyABR | , B LA 10-1656 5
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Fig. 1 Growth inhibition of CHL/IU cells treated with
m -ethylphenol

* Died cells and/or other materials remained adhering onto culture dishes.



Table1 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with m-ethylphenol (3EP)** with and without S9 mix

Concen- S9 Timeof No.of No. of aberrations No. of cells 8 5) Concurrent6) Mitotic:7 )
Group tration  mix exposure cells ) Others®) with aberrations POL" Trend test’ cytotoxicity  index

(mg/mL) (h) analysed gap ctb cte csb cse mul2 total TAG (%) TA (%) (%) TA POL (%) (%)
Non-treatment 200 0 1 1 0 0 O 2 0 2 ( 10) 2 ( 1.0) 0.00 — —
Solventl) 0 — 6-(18) 200 0O 1 0 0 0 O 1 0 1 ¢ 05) 1 ¢ 05) 000 100.0
3EP 0.063 — 6-(18) 200 0 1 0 3 0 O 4 0 3 (15) 3 ( 15) 038 88.0 E—
3EP 0.13 — 6-(18) 200 01 0 2 0 O 3 0 2 (10) 2 ( 10) 075 - - 83.0 E—
3EP 0.25 — 6-(18) 200 0O 1 0 0 0 O 1 0 1 (05) 1 (¢ 05) 013 57.0 124,114
3EP 0.50 #** — 6-(18) — — 8.0
MC 0.lpgml — 6-(18) 200 4 31125 0 1 O 161 0 101*505) 99*% 495 ) 0.00 — S
Solvent1> 0 + 6-(18) 200 0 0 0 0 0 O 0 0 0 (00) O ( 00) 013 100.0 —_
3EP 0.050 + 6-(18) 200 1 12 23 1 0 O 37 0 23% 115 ) 22*% 11.0 ) 0.50 90.0 —
3EP 0.10 + 6-(18) 200 2 48 52 1 0 60 163 0 53%( 265 ) 51%(255) 0.13% + — 78.0 E—
3EP 0.20 + 6-(18) 200 7 63 97 1 0O 50 218 0 77* 385 ) 74*(37.0) 0.00 57.0 30,30
3EP 0.40 =+ + 6-(18) — —_ 435 Tox, Tox
CPA Spugml. + 6-(18) 200 0 12 67 0 0 0 79 0 59*%( 295 ) 59%(295 ) 0.00 —

Abbreviations, gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, csb : chromosome break, cse : chromosome
exchange (dicentric and ring), mul : multiple aberrations, TAG : total no. of cells with aberrations, TA : total no. of cells with aberrations except gap,
POL.: polyploid, MC : mitomycin C, CPA : cyclophosphamide, Tox : cytotoxic.

1) Dimethyl sulfoxide was used as solvent. 2) More than nine 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 *
Armitage’'s trend test was done at p< 0.01.  6) Cell confluency, representing cytotoxicity, was measured with a Monocellater™. 7) Metaphase frequency,
mitotic index, was calculated by counting 500 cells in each dish. 8) Seven hundred and ninety-five cells were analysed.

* . Significantly different from solvent control at p< 0.01 by Fisher's exact probability test.

** : Purity was 96.2wt%. This substance contained p -ethylphenol (1.8%), phenol (0.8%), m -cresol (0.3%) and o -cthylphenol (0.1%) as impurities.
*** : Chromosome specimens were not made because of severe cytotoxicity.

**4% : Chromosome analysis was not performed because there was no metaphase due to cytotoxicity.



Table2 Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with m-ethylphenol (3EP)** without S9 mix

Concen- Time of No. of No. of aberrations No. of cells A 5 Concurrent6> Mitotic’ )
Group tration exposure cells ) Others® with aberrations POL’ Trend test cytotoxicity  index
(mg/mL)) (h) analysed gap ctb cte csb cse mul2 total TAG (%) TA (%) %) TA POL (%) (%)
Solventl) 0 24 200 0 0 0 0 0 O 0 0 0 (C 00) 0 (C 00) 025 100.0 —
3EP 0.025 24 200 0o 1 0 0 0 O 1 0 1 (05) 1 (C 05) 000 91.5 —
3EP 0.050 24 200 0 0 0 0 0 O 0 0 0(C00) 0(¢C00) 025 — ~— 75.5 S
3EP 0.10 24 200 0 1 0 0 0 O 1 0 1 ¢ 05) 1 ( 05) 013 51.0 7.8,7.0
3EP 0.20 *** 24 — — 33.0 04,12
MC 0.05 pg/mL. 24 200 3 30112 0 0 0 145 0 95 *( 475 ) 94*( 470 ) 0.00 —_ —

Abbreviations, gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, csb : chromosome break, cse : chromosome
exchange (dicentric and ring), mul : multiple aberrations, TAG : total no. of cells with aberrations, TA : total no. of cells with aberrations except gap,
POL : polyploid, MC : mitomycin C.

1) Dimethyl sulfoxide was used as solvent. 2) More than nine 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 -

Armitage's trend test was done at p< 0.01. 6) Cell confluency, representing cytotoxicity, was measured with a Monocellater™. 7) Metaphase frequency,
mitotic index, was calculated by counting 500 cells in each dish.

* : Significantly different from solvent control at p< 0.01 by Fisher's exact probability test.

** - Purity was 96.2wt%. This substance contained p -ethylphenol (1.8%), phenol (0.8%), m -cresol (0.3%) and o -ethylphenol (0.1%) as impurities.
**% . Chromosome analysis was not performed because there was small number of metaphase due to cytotoxicity.
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