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3-73/7x/—) (3AP) X, CHLAUMM (Fr 4 =—X - NAAF—, Hifk) 1
REARERELFE L,

3AP i3, SO mix FF7E T CHMMRAL 723546 (S9 RIL#EH T ok MALEER 188 F O
ERERE) | 50%HEFEINHIERE X 0.062 mg/mL & 72 o 72, S9 mix FEFEAET CEERRILIE L 7
HA (SO RIBHOMH Y iC MEM ¥Hi % @A) . QERAEETH5 1.1 mgmL (10
mM) BT HMBEEIRIEIRO SN ho e, F/z, EEAIE (B &R T 248
FMLE) B4 id, MEREREFE THS 1.1 mgmL (10mM) THIFBBEFEINH O8I E
HDHNIZH DD, 50% % B2 5 RGN b i o 7z,

SO EDLREEERRERRTIZ. S9mix A/ T CHBBLET 256, 50% 1 EH
HEE O 2MBEEL RBNIERE L, UTAK 2 TetsiEEx&RELZ. —H. S9
mm%ﬁﬁ?fﬂﬁ@%@klU@ﬁ%ﬁ?%%a\UnWﬂJWMM)%ﬁ%ﬂﬂ%ﬁ
EL. DT 2 TRE3BEZRE L SOmix FETICE T2 ERHAHETIX, Rbk
ﬁﬁﬁﬂ&&%%kEﬁOﬂmmymt&ottb\:@%E%@bTUTS%E%ﬁ
FIRE L. S9mix FEFAE TIC BT 2 AFHAE T, e L 3RELHENRL L,
=, ERLHECBWTIE, RELLIRES TUIBWT, BmWililssREENE T, B
BAERSTBANEEE o270, 1.l mgmL (10mM) ZEELEEREL L. LTFAK2T
FIOREZEHEL THRARE T o7, ZORKR. EHRLEICB VT, FaBA5iiH i
ERDEEIBED 0.14mgmL Lt 072728, COREZ&DTUT IBEZBENRL
L7,

ZeB ARSI DOFER, 3AP 1, SO mix fFAE T B X OIEHFAT CEMENE L 2285410133
BARREZFRET. 4RFMERLE L B4 1BV T OARBAROBERE % IREKF
HIZREF L7z,
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LW E OBIZEEZFHE S 2 220 OEHRREO—2 &L LT, WILBWRE M2 H
WL RBRREREID L, bEWEICL o THFRINIRBHAERT I, KL THERE
ZE (Fr v 7, OB, &) CHMEE (BEEMR. REEME) H Y, gl
DNABE, BEIIHROSEBEORE L LA L TV 5, AR TH 7z CHL/IU
fid, REEEPD S, — R R IO U TREARE ORIEEENE V720,
Jeta RBEERBICLCHAVLNG,

ZREWEOMBAOER (DNA 7388475 E) (O 2RI, BEEERT 55
L. REEHAAS N TERFESIT RN BAEICKNEN S, L Lads, REBEEN
OERFHREBR IV 2 EDLEEER Ik, REBEEIESEV DS 2ViddoTh
EHMENC L6, —RIICIET v POIFIRD> SRE LZFREY 2 — b 9000Xg LK
(S9) ZALEWEORIEWAEZRET A 7-0ICHVS, ZAKREARCIBVTE, B
EER 2RI T 57-000BRF) & LT, SOmix FEFAT TOERMEAS XU ML
HEA 5D, 2 TREEMEEREZ 25 720 ORIRF] & LT S9 mix F7E F TOERH
I DH B,

OECD BEfF b MR L EM SRR LI BEUREFEO—RE LT, 3AP OHMLEEFEN
HERFMT 570, CHLIU M Z B2 e ARERBR T ER L2, 2 B8RRI,
(LW RS R LRBOFEICOVT] (BRYE 108 31H, RREHE 2875, &
1275, 0910 31 EBE25) BX U [OECD HEHHBA A FF 4~ 1 473]
CHERR L. (LW GLP & | (BBAN 5046 3F 31H. BRIRES 39%, FREF 2297,
SORR % 855, ETIRAI 6348 117 18H. BRAFIE 2335, WES 385, 63EFE 823%)
WCERISWTEMBL 72,

PR & J51R]

1 HEBYWEB X BB E
WERME TdH D 3AP (CAS No. 591-27-5) D FALEAIME RS Appendix 1 1R L7,
3AP i3 P LEMHEINSH, BERTHEE L, An v MZowTid, £8,
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PRSP ZETH S T LVHERINT,

RERCBE LTI, B EEERO O RFESFAK (REEETE, oy M5!
K8D75 B L ' K8H73) B L., MRRL 7z,

BBy EE LTHWEY 270427 73 F (CPA, Sigma Chemical, B v M5 !
73H0846) B X <A b~ AL ¥ C (MC, BMBEBELE, Ty FEF | 204AGL) &, H
AR S L, BAESHAAK (KBEREETY, oy V&S  KSHT3) BB L THW,

2 ik

CHL/U #fifle. (JCRB Mifg N> 2 X ) AF) 1d, F4MiE (Cansera International, & v b
F5 1 2608311) % 10% AL A — 27V MEM¥EH (HKEE) %M, €O, M vV Fax—%—
(5% CO2, 37TC) WTHEELZ, F7. FRoRMA 100UA THRERCH V72 GBREROMK
RBUZ, 19884E 2 ICAF LzB s cat, BEE 2140) &

3 S9 RIS

SO (Fva—<r, Oy FFF I RAA389, 19984 sHBE) 13, 7/ NLVE S —)
£ 5,6V TRy BHRS L7z 7B O Sprague- Dawley 2T v + OJFIEA & FHH L 7
bOERWAL, HHBEIT-80CKRE L, ZVva—26Y B (G-6-P. Sigma
Chemical) \ B-=3F Y TIFTF=U VX7 LAF P VB (BefbE. B-NADP'. %)
IYYVERTE) BIXUKC 2AEKICHEHEL, BAMKE LT—80CIRE L, HHER
(X ZMUT 89, MgCl, 3 X UTHEPES 2 2. SOmix & L7z, S9 mix fF7E T T4 MRS
A6, S9mix, 2f5BEE MEM 5 (MEAET . SO mix & #EBRYERBUBEOBRMED
GRIEER) BXUMEM i (MIEARE) 2BML T SO FUSHE (BERWEFAREY 10
vol% TIHRMU 72 & & DE BT DB © 5% S9. 0.83 mM G-6-P, 0.67 mM
B-NADP", 0.83 mM MgCl,. 5.5 mMKCl, 0.67 mMHEPES) & L7z, —7. S9 mix JEFETE
- TCRRRALET 2 5a, SO KB OMDb ) I MEM ¥ 11T 265 12 MEM 353 (B8R
PEREBEORME L S8) 2RALZLOZHEAL.,

4 MR BB BBk
RAMFE R 2 W B E OB % P8 $ 5720, PBRYE O #AEIc B
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LTI RHEZ Rz, CHUIUMIEZ 0.25% b 7 Y & W T2 L 728, 4X10° f8/mL
DMfaEEBIRE L, 2D 5mL 2X104M8) 275 AF v 274 vva (EE 6an,
Corning) (ZEME L TIHMREEL /-,

SO mix fF7E T THEIFHAET 23546, SO UG 2.7 mL & HEHATH L 7274, S BRWER
BT 03 mL$OWM L MR L 72, ) VBB ERERATE (G BIX UM 2&8T)
TR, TR SmL ICRBL, S50 ISHHEEL -, —H. S9mix EHFET THE
BRS84SO RIS DAL D IC MEM ¥ % F v 72 DN O#/E1d . SO mix FHET
DI L FIREICATo 720 F72, BELIICE WV TiE, FEERH 4.5 mL LKL 72
%, B EFREL 05mL $TORML 24RFEME L 72,
ETORIERFNICBWT, 0.034 ~ 1.1 mgmL (10mM) OIEREESIFHTREL 7o, FEK
T, 10%F V<) VBB TEEL, 01% 27 VAIMNAF Ly MRTHREB L, HE
RFEMBEEEST (Monocellater ™, 4V ¥V /XANKETE) AV, BRI & HEL
FBMBBEOHMEIMRZFW L 720 LEED ) 2MDT 1 v ¥ at vz,

5 FefREEHRR

FR BETEEIHI FABR T B VT, 3AP IE SO mix FFET TR AE L /23545, CHL/IU M
R g #H L (Fig. 1) . 50 %38 580 Hli% 1 0.062 mg/mL &£ 7% o720 —H . 9
mix JEFEFE T CHEBRREE L 25413, MEBRREE CTH S 1.1 mgmL (10mM) IZBWVT
b Al EREHIE] 3R & P, EREME L B4 L1 mgmL (10 mM) Th 2 HHE
I OIMEL D SN2 DD, 50% %8k 2 2 IFEHE D b Mo 72 (g
73.5%. Fig. 1) o
COZEDPLRBERRFEARBRICB VT, S mix FE FTHEBHLHET 255,
50%BETHINHIERE O 2BEREMNE A RBLBREL L, LTAK 2 TR SiEER
E L7 SO mix EFAE T CHRMED X OEFLET 2541, 1.1 mgmL (10mM)
PEREAEEEE L, UTAK 2 CRH3BELREL, 2L, HEORKICIB W
T, EHEMERFI TR, BE LZ3BESTEBVW IS EAHMEIGo N2 0722
06, Ll1mgml (10mM) 2 REAIEEEL L, UTAK 2 TR 10REEZRELHE
REEEFT o7, 8. FBEARERBRICBVWTER UEED 2D 40T 1 v v a AW,
FDI)HO MIZRAFER ZERL . HO 280 T HER EM R #EERHC £ )M
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PalgmEsR 2 e L7z, RBHRIER, MRaRssE MR & 13IZRARICAT o 72, ARERHLET
. BWEBWE % SOmix FAET L IFFEAT T BRI L7z, SEHAL T Tl 24 R MLEE L
foo BB, WEBOM. HEHEE, B EES X CEUEHEE (%HRROH) %
BiFTo B, BHNEES L CELEGERIIOV TR, 2074 v an s e
WTRBHRERZERL 72,
FREATRBEEICDWTIE, SO mix R T CER LET 2354, MEM ¥ # 2.7 mL 12
0.3mL DFFEHFHKEZ ML, MC 2 RAEIBEL 0.1 pg/mL &% 5 X ZHEML
720 BT DAL, B 45 mL 0.5 mLORFESHAZINZ, MC 2 RRiERE
201 pgmL &5 XHITHmMLA, F72. SO mix FAET CHEBMAET 2 E4. S9 K
JEHE 2.7 mL 4T 0.3 mL DR HEN AKENMZ . CPA Z HKIEEH 0.1 pgmL £ %25 X9 i
wnmL 7z,

FOEEBERMEBEO T4 v a2 llonTik, BERTO BB, 2023 FE2ER
RED 0.1 pgml £ 22 X9 ICHML 7o, BBRTH, BHEKRE, 0.02% EDTASH
D VBB EEEAE (G BXUM 2ETAV) KX 0MBEEIED L, 10mL DX
LEWCHEDEIL L (1000 ~ 1200 rpm. 57) o LiE%ETH%. 0B L7-MIC
0.075 MKCl A 3mL & R, 305 MR 2470 7=, EGRALERME, BEEm (X% ./ —
VIOKMEER =31 1vN) % 6mL Mz Eit L2tk LEZKBRE, BUFELESRE ML
TEIL L7, Bl O E BEAT- 728, PROBERTHEZEEL . 2008B% R
TAFTIA (BoHLOTOR MEFICRBRRBINES, - FESBXURTA
FEFA) LICHETL, ZOFFRE L. 174y adb-l) 6HDRT A4 FIERZ fER
L7,

3% F AV (pH 6.8 D 1/15M V) VBB E I CHITE) TR T4 FER: bk,
KCTTWTREL 72, RBEHEES, RBRRNES B X EAERO B 28R L7
ATGA KT =22, 274 FER%L - FEFIEICANTRE L7,

6 GtaiRsdr

REHESHIRILo T, BIBENRETIRBBERZRE L, Thbb, 20%L O
RISIERZRLIZIREDD b, BEOBEVELLT 4 v ¥ 2 BOSETMMBO BB
BE (FRE) 2RO, 271 v Va2 05U EE B 25 B VIR % R oA
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WTRE 2 B i B & HIBT L 7,

SHHEH (Table 1) 1< X D, S9 mix FAE F CHEEBAI L -3 413, 0.060 mgmL 2*
RGO REBRE Cho/-Z e b, COREZEOTUTAL 2 T5l 3128
REIENR L L, SOmix EFAET CEBRE M L73E A1, BRE L 3R B
Re L, EHUE L 725A1E, 0.14 mgmL AR BESH ST REBEEREE TH 722 L
o, CORBEEZEOTUTAE 2 TR 3 BELBIENR L Lz, T, REEIHII.
AARBERFEF S - WASWRBHES (JEMS - MMS) VI X 3 0 EICE ST o
720 212U, Fv v 720 TIE, RBSERIBL D DRV EREUIME EX L., HER
BHEREOHEICIIEDRVI L E L7z, X ADD, DOREBAEIESE L Tz
FHRIRZBIS L oo FHI LI, BSEMRE. REAEE L ORGSR OBERE O
HEM, BEEMROBERLBHBICTEALL, T4y Yo IKPLBONRIZRAT 4 FE
KMz, ANOBEEF TN ENNBELAEDS D LR VE I ICa— FMELTHR Lo
EEE L 18 20018, REEEMREIZ. TREZRFR D 13 8008 0 SR b Al % 04T L 72,
VA B L MR BB B X OB BT, 74 v Y v — OB EHEREY
L0, BEERE (p<001) 2EM L2, 72, a7 5> - 7— 357 v YOMEAEREY
(p<0.01) KXY, HEKGEHOFELRIA L. SNOLORERREESZELL, £
FHI BRI X 2 Y0 & Ik U CREARREF RO % 172 72,

(KRB L UEE

SO mix FFAETE X EFET CERHLEL 254, RERRELAETIMBOEE:
#h (p<0.01) 3RO SNLho7 (Tablel) o LAL 2O, EEAHE L 72 546121,
FEEROBERE AT MR, BETRE L 3RECSWGRERFEICHE ML,
WIS (Frv 72 K<) 12 8.0%~21.0% &7 o7 (Table2) o EFLHERF]ICE W
T, kR RBRE R ICHE L MRREEEE. LlmgmL (10mM) KBWTHE
HXTROL XV THY (Table2) . B2 LREEIED LN WEL 22 07255, 0.28
mg/mL~1.1 mg/mL DIEE CHREEHR2RANIE 25, FRIPHBIED LN oz
(Table2) Z 2206, 3APIC X Z2VAEBIER A LTz Z LB L 72,

—F. ETORERFNICBWT, FEEHEROFRIIROL N2 o7 (Table 1, 2) o
REBEOBERFOFEDNRD b NI ERLERIC OV T, DJEY 2RI 5,
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0.12 mg/mL & 72 5 72,

TIOREBETE T2/ —VEOVEDTHSE 47372/ =)V (4EP) ITDWVTIL,
BB RORBEREPFREND I EPREEIN TS , 4EP 3ARERICBIT 5 3EP L[
B, BREERE v A 35 MR O BRREAT 24 L RY | TREE (50.0%) & 7%o
THY, HEREFOFRIE, 24FHEEORVERERMLET L LEILNLILDD,
¥ E O CHLAU M 12339 5 /e ORI S iz,

—7%. BBy E L L THWZ MCI, S9 mix FEFET CHERHAHE L 7546 &R
MBIZBWTLRBEDEERELFRL (Table 1, 2) . CPA IZ5ER BIMHE D SO mix 7
TUBWTERBKROBEERELZFR L. (Tablel) « TS OBRMIBYWEOKERLY,
REBRRDORILPHER & N7z,

&N

1) BARRBAEREYS - WABYWABRSHERE: [MtFEWE X 2 3mKkEET TR,
A EIE, B (1988)

2) HN TR [EM - ERH T -5 OFEET. BRI T Tu—F] A Y
74 A ML, B (1987)

3) HN Ty, KA LR (SR 14, FHRBRT— 7 OEHER] |, A E6H,
HI (1992)

4) HfE £ Bl [<BWE>ROEKREERBRF-F4E], V- 74 - ¥ — HE

(1987)
5) B BEEH ERCER AT LEL N EE B [MtrwEHEERBREE Vol 5
19971 , (LY B RRHEAE SR R R4 - BT, B (1997)



treated for 6 h with S9 mix
- treated for 6 h without S9 mix
° treated for 24 h without S9 mix
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Fig.1 Growth inhibition of CHL/IU cells treated with
3-aminophenol

* Precipitates or unknown materials remained adhering onto culture dishes.



Table 1 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with 3-aminophenol (3AP)** with and without S9 mix

Concen- S9 Timeof No.of No. of aberrations No. of cells Concurrent6) Mitotid )
Group tration mix exposure cells > Others®) with aberrations POLY Trend test? cytotoxicity  index

(mg/mL) (h) analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) TA POL (%) (%)
Non-treatment 200 1 0 0 3 0 O 4 0 3 (15) 2 (C 1.0) 000 B -
Solvent!) 0 — 6-(18) 200 1 3 2 0 0 0 6 0 5(25) 4 ( 20) 013 100.0 —
3AP 0.28 — 6-(18) 200 2 1 5 3 0 0 1n 0 S (25) 3 (C 15) 000 102.0 —
3AP 0.55 - 6-(18) 200 0 4 21 1 0 0 26 1 9 ( 45) 9 ( 45) 000 - - 99.0 —
3AP 1.1 — 6-(18) 200 2 5 12 7 1 10 37 1 12 ( 60) 10 ( 50 ) 0.00 93.0 6.4,94
MC 0.1pg/mL— 6-(18) 200 8 742001 0 O 283 2 138%69.0 ) 135*%( 675 ) 0.13 —
Solvent! 0 + 6-(18) 200 0 0 1 4 0 O 5 0 3 C15) 3 (C 15) 013 100.0 E—
3AP 0.015 + 6-(18) 200 0 1 0 0 O O 1 1 1 ¢ 05) t (C 05) 000 103.5 —
3AP 0.030 + 6-(18) 200 0O 1 2 0 0 O 3 0 2 (10) 2 (¢ 1.0) 000 + - 89.0 B
3AP 0.060 + 6-(18) 200 7 12 10 0 0 O 29 1 19*% 95) 12 ( 60 ) 000 50.5 3.2,4.6
3AP 0.12 %%+ + 6-(18) —— — 32.5 Tox, Tox

CPA 5ug/mL + 6-(18) 200 5 81 253 5 4 20 368 0 149*( 745 ) 148*%( 740 ) 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) Distilled water 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 99.70wt%.

***¥ . 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 3-aminophenol (3AP)** without S9 mix

Concen- Time of No. of No. of aberrations No. of cells Concurrent® Mitotid )
Group tration  exposure cells Others®) with aberrations POL? Trend test’ ) cytotoxicity  index
(mg/mL) (h) analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) TA POL (%) (%)
Non-treatment 200 0O 0 0 0 0 O 0 0 0 (C00) 0 00) 013 B B
Solvent ) 0 24 200 1 1.1 0 O O 3 0 3 (C15) 2 1.0) 000 100.0 —
3AP 0.034 24 200 0 11 7 1 0 0 19 1 16* 8.0) 16* 80 ) 0.00 125.0 E—
3AP 0.069 24 200 4 18 18 0 1 0 41 0 31*%C155) 29*%C145) 0.13 + - 1315 —
3AP 0.14 24 200 4 27 28 3 4 0 66 0 4% 220) 42*%21.0) 000% 131.0 1.2,0.6
3AP 0.28 *#* 24 —_— — 1195 0.0,0.0
3AP 0.55 H#k* 24 — —_— 109.0 0.0,0.0
3AP 1.1 #%* 24 —_— — 91.0 0.0,0.0
MC 0.05 ng/mL 24 200 3 4 86 1 3 0 137 1 90 *( 45.0 ) 89*( 445 ) 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) Distilled water 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 sixty-four cells were analysed.
* . Significantly different from solvent control at p< 0.01 by Fisher's exact probability test.

** : Purity was 99.70wt%.

*** . Chromosome analysis was not performed because there was no metaphase due to mitotic inhibition.
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