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4-xFNV7 =7 —) (4EP) &, CHLAU MM (F¥ A =—X - NAZR Y — MiER) I
FERERELFRL

4EP @ CHL/IU B2 i< 349 5 50 % B Fl#lliR LI, SO mix FE4E T CHER MREL 125
& (SO RIS T oW ATk 180 B DEIMEIEE) B X UFS9 mix FEAFTET THERFFIL
HBL-GE (SO KIBHEOR DL DI MEM B EFEHE) . #2NFN015 mgmL BLT
041 mgmL THo 7z, T/, EETAHE (B T 24k H0NHE) OBAE 0.15 mg/mL
Ehrolz,

D EORBEREERRTIE, £ TORIERFICB VT, 50 %15 HHIRE K
MGRELRRAERE L, TRk 2 TR SREZREL 72, REETHBTEEZE
BRI, SOmix FEE T B XU EFERE T CEBRMLE LSS, 2R 0.075 mg/mL
BLU 020 mgmL DE|EEL 2D | 24 FELEFAIRIC BV Tid 0.075 mg/mL & 72 o 727280,
CNODREZEDTUT IBELBRENRE L,

BB AROAT OFEFR, 4EP 13 SO mix FAFE T THAKHLE L 7235468 XL USO mix EFET T
24 HERBAIL L -5 0B VT, RRAOBEREEFRL
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(LR OREHY & 5T 5 720 OEIREEO—2 & LT, WABMEEMLE A
W2 REREERBELID D, EFEWHICE o THERENBLAMAEEICIE, KL THEE
EE (Frx v 7, Ui, ) EHNERE (BEREMR. REHEMk) 250, g
DNA §E. BB ETHMBOSEBEORE LR ELRBL Tw5, KRB TH/: CHLIU M
Faid, APz % —RIALEWE O U TR ARRE ORBEESB W20,
L ARERBRICLICHVDORG,

EEREWEOMBNOER (DNA T 23#fr% ) 1T 2R, BERERT %
G, NHEHAAS N TEREEECSEAL BEICKI SRS, L2 Lads, RBREW
DEREHRBC 2 B AL T, RBHEM LR BV 2 d 5\ idH o T h
EEPENZ LR, —RNIIZT v FORFE2 LR LFAEY A — b 9000Xg LIk
(S9) ZALEWEORBIEEALZRETE201CHVE, FEFEFRRICBVTE, B
BER 2 BRET 27000 RF| & LT, S9 mix JEFTE T TOEMLAEE L O Hk L
HAEH Y, N xTRBEER %22 720 ORBEHRF] & LT S9 mix 77 T C O
PRI D B

OECD bt EW B Z &M RRICR 2 BUREFFEO—RE LT, 4EP DMl EEFHY
BB FHliY 5720, CHLAU MM Z BV ot ARERRETERL 2. &2 BARREBIL,
[FHRACEDEFICRBRBROFEICDOWT] (PR 94E 108 31H., RIREE 2875, &
A8 1275, FRL09 - 10 - 31 £/ 2F) BX U [OECD #HHABAT A FI4 ~ [ 473]
WL L, TbWE GLP M| (BBFI 594E 37 31 H., BRRESE 395, MR 2205,
S9%JRH 85% . WETHEH 634E 114 18H., IREMFEE 2335, BIALE 385, 63E/F%E 823%)
CESWTERL,

B A& K]

1 HEBRYEB X OB RYE
WERM ' CTH S 4EP (CAS No. 123-07-9) D 3R L AR S 1E Appendix 1 1278 L7z,
4EP i PoRMEEN-K, BRTRE L, Koy MIoWTIE,
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EBRYIRPRETH S I LRI NZ,

REICELCiE, BBYERZEHAOOEY A FVANEFY F (MMETE, vy b
%5 ACL5008) ICIBME L. HR LT,

BEATESEE LTHAWE Y 278427 73 F (CPA, Sigma Chemical, B v M !
73H0846) BX U~ b<w A v v C (MC, BHBEBELE, oy MFS | 204AGL) . H
RPRRSLE L. RS AA (RERETLYS, vy M5 I K8HT3) ICHM L THW,

2 Az

CHL/IU i (JCRB MR s> 27 X ) AF) &, HF4M# (Canseralnternational, & > b
#F5 1 2608311) % 10% &L A — 27V MEM#EH (HAREE) 2HV, COM ¥ Fa—5—

(5% CO.. 37C) WTHERELZ, 72, BEEER I0RDATRRICA W (Bltko#
B, 19884 2 I AF LB © 4%, B 210) o

3 S9 Rt

SO (¥Fva—<v, oy bEF | RAA389, 19984 SHELE) (X, 7=/ NV F —
&5, 6-XV VT TRV RS L TEE OME Sprague- Dawley 27 v b D FFE» 5 H
BLADDOZBEAL, BHKEET-80CKRE L, FVa—2-61 VB (G-6-P, Sigma
Chemical) , p-=IF Y 7I F7F=y VX7V FFFY VB (B{LE., B-NADP'. %V
IV F VEERETE) BXUKC 2R KICEREL, BRAEKE LT—80CKREL, K
1 ZHIT 89, MgCl, 3 X U HEPES 2/ 2., S9mix & L 7z, S9 mix FF7E T THIKF fALH
F28a, Somix. 2FMIE MEM B (LHFET . S mix L%8) 5 X0 MEMEH

(MEARE) 2BM LT SO KS# (5% S9. 0.83 mM G-6-P, 0.67 mM B-NADP*, 0.83
mM MgCl,, 5.5 mM KCI, 0.67mMHEPES) & L7, —74. S9 mix JEFF7E T THEKEHL
Y 535603, SO RS OMR b ) I MEM B # 2 L 72,

4 e SERE G R

FEFREARCAVIEBYEONRRE 205E T 5720 BERWE Ol 8858125
YT EEAER~T, CHLAUMKLZ 0.25% Y 73 ¥ 2 -TIRA L7, 4X10° B/mL
OMBBBBEE L, €O 5mL 2X1048) 2 795X Fv 771 va (EF 6.
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Corning) ¥ L C3HREEL -, .

SO mix fF7E T THEIEMLIET 23546, SO UL 3 mL & HEMATH L 7=, HERY R RE
e 15uL §ORMU BRI L 4, V) VERBREEEBAR (B3I UM 28T)
TSR, FEEEH s mL IS L, S5 ISKREEL 72, —F. S9mix FHAET TEH
R RALEET 5356, SO FUBHOM b 1 I MEM ¥ %2 AV - DI O EiX, SO mix FAET
DILPERE & FARICAT o 720 F 72, EHLIIC BVTIE, B SmL & BEHARH L 72%,
WY R B % 25 uL $TOWM L 24 FALER L 72,

ETORIARFNIIB VT, 0038 ~ 1.2 mgmL (10mM) OJREEHFATMBLL 72, KER
T 10%F VY VHERTEEL, 0.1% 27 VA MNAF Ly PETHRBLZ, BB
REEMBEHEEST (Monocellater ™, 4V ¥ /S ARFETE) AV, WESEE L HEL -
BN OMMT ML L2 UBED D 2BOT 1 v ¥ ok vz,

5 BB RRERER
Hifa e 5EPIHIRER 1T B VT 4EP i SO mix f£7E T8 X UIEFAE T CERBA L 72554,
B X U224 E B L7854, CHL/IU Mg 0 23K L 72 (Fig. 1) o 50% #E5E
PERE X, SOmix FAET B X UHEFRET CHEBMREL 2354, FNFN0.15 mg/mL
BLT041 mgmL & 720, HEELE L 7235613 0.15 mg/mL & &7z,

DT LR ERERBROETORIERINICE VT, 50%HEEHHIRED 265 RE
iR ENEREL L, TRk 2 CRFsEERE L. RBREEK L, ek
REFRBICBVWTH IBES ) ABOT 14 v Va2t Vv, 209 b0 T HREHRIERE
FEBLL ., D 2BIC OV TR BB EMBHERC & ) Mg 2 e U7z, RBERE
i3, HIfp R IR BR & T FRRICAT o 72, BRFRLE T, WY H % SO mix F/ET
EIEAEIET C R RER U 7=, BT T3 4B RLBE L 72, o35, LEEEED L, ot
B, BN REL X CELES RN (GHssitos) 2%, o, U RES
X U BEEICOWTI, 2BOT 1 v ¥ 2 DR ERWTERAMEREERL 72,

P BB IS DOV Tid, SO mix FEAFFE T CTHRRMLES 53546, MC %8 3 mL ICRK
BN 01 pgmL &% 5 X ICHML, ERAET L5 A1 MC 25 SmL IKRKEE
A¥0.05 ug/ml & 7% 5 X)L 720 £ 72, SO mix fAfE T CERHBAE T 554, CPA
% S9 RUGHEL 3 mL ICKFIEED SpgmL & 25 X ) ICIRML 72,
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FEFRBERERADO T 1 v V2l onTiE, BEKTO 2RMAETIC, 23 P&
RED 0.l pgmL &7 5 L) ITHEML 7, BB TR, Bz KR, 0.02% EDTAS A
UVEBBREREAE (G BIUM 2FELv) 2MATHREZIESL, 10mL o
ELE CEDEE L7 (1000 ~ 1200 rpm, 55) o LiEZHETE, LB LM
0.075 MKCI KW 3mL % %, 3073 FHERE %170 72, (EERLEERR, Bl (57—
VokBEBE =31 1ww) % 6mL Nz &L Lk, LiEtkE, BUHBRESHELML
TEIL L2, BEROMEKOUTo 7%, PEOEERTHRZBEL ., TOPEEA
SAKZIA (HoRLO 7T MIFICRBERENEFES. - FEFBIXUAIAME
FEEA) LICHTL, Z0FFRE L. 174 v adhh) BDAT A FERZ/ER
L7,

3% F LT (pH6.8 D 1/15M V) VBRBH R THRAYL) TAS A FERZERER,
KTTFWTHEL 2, RBETEES. ABRBIIESTB L CERERO O 2R

AFA Fr—RiZ, A74 FiER%Z 2— FEFSMHICARTREL 72,

6 Rkt

REEGHICHLS T, BENRLTIRBRELRE L. T2bb, 20%K DR
FOERER 2 R L 2RI DOV CRBEBHRERZ ERE T, 20% ) Lo EsR& R L7/
BEDI L, BEOBVWHELLFT 4 v ¥ aBOFRTBHMRBORIBEE (F2EH
ERD, 274 v aiT05% U EE B2 OB VIRE L RAKSWST R REREL
HHr L7z,
DEIEE (Table 1, 2) C& D, ERHMLEOD SOmix FETBIUEFETICBY

Tk, RN 0.075 mg/mL B X UF0.20 mg/mL SFE A OTRE R GEETHo 72
CEhH, CRODRELEDTUTAK 2 CE3BELHENRE Lz, EELEICSE
WT 0.075 mg/mL BREESFOTRELZRBIRE THo I b, ZOREEZEDT
TRl 2 TR 3IBELBSHRE L, T/, REEMTE. BREBERRZS - H
LB RABHRSE (JEMS - MMS) ¥ KX A 5ERESW T o 72, 725 L, £x v 7
ZonTid, RESHEIEL D DRVFEREUIM L ERL. BEREFREOHBILEZE
oW EE L7z, KRR, POREBERIFEL TV HRWSRPEHGE ZHE L, &
Lo, HEMBY. Rafkils XUt SR OBEREOEEL K., HHEMizo
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MERFHARCERA L, TP IR LBONIATA FERIME, ANOBEE
BENZTNLALZETGP OV IZT—FIE L TH L7z, R EI1E 15 2000,
BRI 13 8001 D 4B MR % 547 L 7=,

VIR FRRE & BB H AR B X OB RBER T, 714 v Uy —OEERRE «©
L) EEERE (p<001) 2EWHLE, 7, 3257 - 7—3 Fv Yo ERMKREY
(p<001) ICX), HEKFHEOEELRI L. ChOORERERESEL L, £
FHRERIC X 2L IR L TRABEREREFREOTHEL 1T o 72,

[fERB L UEE]

4EP 3. SO mix FET CHEMLREL 54, BEREHERE (0.075 mg/mL)
CBWTHRABEKOBERELZFRLE (Fryr vy 72BRWVWAHBEHEE . 11.0%,
Table 1) o F7z, SO mix FEFAET T 4R HEHRAE L 7258 BV THIIBERT L HE
L. HEBHEIZ 0.075 mg/mL OEE T21.0% &% o7 (Table2) o —7F. S9 mix FFFIET
THERBAEL 72356, RMEAOHBEREL AT HMROBRTFERERIBEFBOL VT
o7z (Table 1) o RERMMILICDOVTIE, SO mix FFET CHEBELEL-HE OFiR
B (0.038 mg/mL) BXOHIRE (0.075 mgml) KBWT, HEEHEM (p<0.01) 2320
bz 00, HBHERZENTN 150% B LT 1.63% LK<, Bl HE Lz, £hLL
N ORBERFTHEBEMREOFRIRO b NG d o7z (Table 1, 2) o

Bt ROBEREOFRIED SN WERTICOWT, DE? 2R02ZEZ A, 9
mix fF7E T DR BAAHER Tid 0.14 mg/mL., 24K OEfe LA TIX 0.077 mg/mL & 72 o
7z

Tx /= VEDIE, UEIRILKEEEL TVRALEHDV EDOTHS 4 (1-X FN
TUEN) Tx/)—NVEonTilE, REAREZFRLZVI EIRE EATHREY , —
B ptert 7FNT ) = WiZOWTiE, FEHROBEEELFRT ST LITMR. B
B OEEESS (BEMIMEE  03.18%) 7EENTH 29, T2, ARBREETL
TEBLY mIFNVT =) —VORBERFRBERIIOVTIGHROERIFZONT
VB7 A, KWEOKRELRERY . BB OLERFICE W TOAMEEREOFR
BROOLNTWE, TNHDZ Enb, APFICRIKZEEZFL TS 72/ — VIR, &
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LRFEORKENESL X BES., FEFREORBLEDLoTEY, BATLIEEDSA
7 (BEEES X BRI 72388 s 2 BT e LT v 2 ST
R (WA

—h BT RYE & UCHV: MC i, S9 mix FEFFET ORI LE S & OE s
CBWTRBEEROEERT LFRL (Table 1, 2) , CPA LM BILE D S9 mix F7E T IC
BOWTREROEEREZFR L (Table 1) o TNHOBHEBYEORER LD, AE
BORO BN HER SNz,

E 3TN

1) HAREEREYS - WABWRBRS B [EEWRIC X 2R FRRET F TR,
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2) HN Tl [EH - E T -2 ofEHEN . SAMRCIZ T T —F] A =y
7 A A M, B (1987)

3) FN T, KW RS [SHRBHEE 14, BURRT— & O] |, WAEEE,
I (1992)
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Fig.1 Growth inhibition of CHL/IU cells treated with
4-ethylphenol

* Died cells remained adhering onto the culture dishes.




Table 1 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with 4-ethylphenol (4EP)** with and without S9 mix

Concen- S9 Timeof No.of No. of aberrations No. of cells Concurrenté) Mitotic7 )
Group tration mix exposure cells ) Others” with aberrations POL4) Trend test> cytotoxicity  index
(mg/mL) (h)  analysed gap ctb cte csb cse muf total TAG (%) TA (%) (%) TA POL (%) (%)
Non-treatment 200 0 2 0 0 0 O 2 0 2 (10) 2 (110) 000 B —
Solventl) 0 — 6-(18) 200 0 2 0 0 1 O 3 0 2 ( 1.0) 2 (¢ 1.0) 0.00 100.0 S
4EP 0.050 — 6-(18) 200 0 0 0 0 o0 0 0 0 0 (C00) O (C 00) 0.0 85.0 —
4EP 0.10 6-(18) 200 1 2 2 0 0 0 5 0 2 (1.0) 1 (¢ 05) 0.38 - - 88.5 —
4EP 0.20 — 6-(18) 200 0 1 0 0 0 O 1 0 1 (05) 1 05) 0.38 76.0 12.8,9.8
4EP 0.40 ¥** — 6-(18) — — 2.0
4EP 080 %+ — 6-(18) — — 19.0 S
MC 0.1 ug/ml. — 6-(18) 200 1 53131 7 1 0 193 3 101 *(50.5 ) 100*( 50.0 ) 0.00 —_— E—
Solventl) 0 + 6-(18) 200 0 1 0 2 0 O 3 0 2 (1.0) 2 ( 1.0) 0.13 100.0 —
4EP 0.019 + 6-(18) 200 2 2 1 1 0 0 6 0 5(25) 3 ( 15) 000 95.0 E—
4EP 0.038 + 6-(18) 200 2 2 7 5 0 0 16 1 10 ( 50) 8 ( 40) 1.50 +  + 83.5 E—
4EP 0.075 + 6-(18) 200 1 13 353 2 0 10 661 0 22*% 11.0 ) 22* 11.0) 1.63 56.0 46,68
4EP 0.15 **** + 6-(18) — — 38.0 2.0,04
4EP 0.30 **** + 6-(18) — — 21.0 Tox, Tox
CPA Spug/ml. + 6-(18) 200 11 45 193 3 1 0O 253 1 124*%(62.0 ) 121*( 60.5 ) 0.00 —_—

Abbreviations, gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, csb : chromosome break, cse : chromosome
exchange (dicentric and ring), 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
chromosomecondensation, 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 98.328 wt%.
*** . Chromosome specimens were not madebecause of severe cytotoxicity.
**+x ;. Chromosome analysis was not performed because there was small number of metaphase due to cytotoxicity.



Table2 Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with 4-ethylphenol (4EP)** without S9 mix

Concen- Time of No. of No. of aberrations No. of cells Concurrentﬁ) Mitotic7 )
Group tration exposure cells 2 Others®) with aberrations POL% Trend test? cytotoxicity  index

(mg/mL) (h) analysed gap ctb cte csb cse mul™ total TAG (%) TA (%) (%) TA POL (%) (%)
Solventl) 0 24 200 0 2 0 0 0 O 2 0 2 (10) 2 ( 1.0) 0.00 100.0 —
4EP 0.019 24 200 4 1 5 3 1 O 14 0 11 ( 55) 8 ( 40) 0.00 102.0 —
4EP 0.038 24 200 36 7 0 1 0 17 3 16*% 80) 13*% 65) 0.13 + - 89.0 B
4EP 0.075 24 200 4 24 18 0 4 O 50 1 45*( 225) 42%(21.0) 0.00% 68.5 14,12
4EP 0.15 Fk* 24 — — 33.0 04,00
4EP 0.30 #*¥* 24 — —_— 6.5
MC 0.05 pg/mL. 24 200 2 49 119 2 3 10 185 0 105*%(525)104* 520 ) 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
chromosomecondensation, 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. &) Seven hundred and twenty-two cells were analysed.

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

** : Purity was 98.328 wt%.

*** . Chromosome specimens were not made because of severe cytotoxicity.

**x% . Chromosome analysis was not performed because there was small number of metaphase due to cytotoxicity.
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