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3-73/7x/—) (3AP) it, CHLAUMNE (F¥ A =—X - naxy—, Hilk) i
REREELFRE L,

3AP I3, S9 mix FFAE T CHBMAEL 72546 (S9 RIHEH T oM ME % 18k R Dl
BRR) | 50%HEFEHTHIERE X 0.062 mgmL & 72 o 72, S9 mix FEFAE T CEKRAE L 7/
B (SO I HOMAH Vi MEM B /) . RERFRETHS 1.1 mgmL (10
mM) (BT b MR RS S o t, Tz, BB GBS T 248
L) oA, MEEREFECTHS 1.1 mgml (10mM) THIFZMEIEBIHIOJBEIZER
HDHENIZH DD, 50% % B2 BRI bk o i,

IO EDLPEEBERERRTIZ. S9mix F4£ T THBMLET 56, 50%E 8
IR O AFR L TSR L L, DTAL 2 TRt siEEL#HE L, —7. 9
mix IEFFE T CEHIBHMNEE L ERMET 54, 11 mgmL (10mM) % RELEREE
EL. TRk 2 TEr3gELRE L. SOmix FAETICH T2 G TIZ, Rl
SRS S EED 0.060 mgmL & 2o 72720, Z DEE2E&D TUT 38EL#H
Fodg L U, S9Omix IFFATICB 2 WML TIE, REL-IBELHISENIRE L,
—h. EHRAHCBWTIE, RELLIRELTICBVT, Mol REESE U, B
BT BANEEE B o720, 1.lmgmLl (10mM) 2 EBLEEREEL L. LFREK2T
FHIOREZREL CTHRARE T o7, TOMKE., EFRLBIIB VT, FEASITH T
ERDEBIBEEDN 0.14mgmL & o727, CORE* GO TUTIBELEENRE
L7,

GBI ORER, 3AP &, SOmix fFAE T8 L OIEHFAT CERBNEL /235610133
BRRE 2 FRET. URRERLIEL 256 0BV T OARBKRORERY T IREKF
AICRER L7z



CEMHE OBEHEWE LM T 2 -0 0EMEED—2 L L T, WLEWE Ml % A
WLRBKEERBPD D, (CEWHICL > THFRINDLLEEBEREIIZ, KL THES
AE (Fy v 7, OB, ) LEMEE (BHEWME. BEEMR) 250, fiZe
DNAGE, BEIMREOSEBEBORE L 4 KL T 5, ARETH 7z CHL/AU M
iz, REABOID% C —BIALEYE IS L CREBERE ORILEENE 720,
FEFRRFABCLCHVLRE,

ZREWEOMBAOER (DNA F 238558475 E) O3 2RI, BRIEBT 535
b, MER SN CERBESESBR L BE5ICARIENE, L LEIS, REBEN
DERFHEREB ICH 2 AL ERAR T IR, RBEERESEV DD 5ViddoTh
EEMENC D6, —IZIZ T v POIFIRD S FRE LAFFAEY A — F 9000Xg LiF
(S9) EALEMEAORHMIEWALZRET 720 CHVS, REKEFREBCBVWTIE. B
EEREZRB T 27:00MEBRTE LT, SOmix FEFAET TOEMRMESL X U FigQ
BAEHD, 2 TREEEEBRE A5 720 OMIRF) & LT S9 mix F7E F TOEKE
N D 5

OECD BEFFILFWH L & AMICR 2 BHREFF O—RE LT, 3AP OHIfLEEZH
VERFMT 520, CHLAIU ML AV 2 e RRERREER Lz, 2B8ARRIZ,
[F R RS CRLIRBOFEICOVT] (FB % 108 31H, RREE 2875, &
EE 1275, FH09-10- 31 EBFE28) BXU [OECDEURARNT A FZ4 > [ 473]
CHERL . [fbEWE GLP #HE]  (BBAD 594 3A 31 H. TRIRESE 395, ERES 2295,
SOMFEE 855 . ATIRA 634E 1174 180, TREME 2335, HES 385, 63HEE 823%5)
CESWTERL T,

[FPE & 75

1 BEBYE P X R R Y
WERY ' Tdh 5 3AP (CAS No. 591-27-5) O¥FRALERI MR Appendix 1 17R L 72,
3AP i3 OB INH, BRTHRE L, Ku v MZ2owTiE, £R
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WM EETH D 2 LR E NIz,

KBICELTIE, MBRYELFHEOOERF EHEK (RREETSR, 0y MEF !
K8D75 ¥ X U'K8HT73) ML, AL 7

R EE LTHWY 2724827 73 F (CPA, Sigma Chemical, 7 v F&EF |
73H0846) BX U~ A b4 v C (MC, HRMBBELE, vy MFS | 204AGL) X, H
BB L, BAESHAK (REEETYE, oy M5 D K8H73) WKEHELTHVW .,

2 Hike

CHL/IU ke (JCRB #ifg /N> 7 X ) AF) &, F4M% (Canseralnternational, B v b
F7 . 2608311) % 10% &4 — 27V MEME:#1 (HKEEE) ZHVv, COM ¥ Fax—%—
(5% CO2, 37C) WTHELL, Tz, MRERA 100U THBICH Wz GEARORM
L, 19884F 2B IC ATF L7zBE s © 48, AR 2140) o

3 SO RS

SO (¥va—<vv, By FFS I RAA389, 19984F 8AHLE) 13, 7/ NVES — )L
£ 5,6V T TRV ERS LT BB ORE Sprague- Dawley 527 v b OB AL /2
LbOERBAL, HHKBEEIT-80CKEE LA, 7 Va—26" VB (G-6-P, Sigma
Chemical) . B-=3F Y7 INT7F=V X7 L4 FFY VB (BRfb®. B-NADP', %)
IYZIVERTR) BXUKC 2AZKICEHRL, BEKE LT8CRKREL., HHK
1T 24T 89, MgCl, 3 X UFHEPES /02, S9mix & L7z, SO mix FF7E T CTHEMHLET
b5, S9mix, 2fE5EE MEM E#l (IEARET ., SO mix & #BRYERBBORMED
GRIEFE) BIUMEM ¥ (MEARE) 2R LTS G (BERWERAREE 10
vol% THIMML 72 & E DZBT DOBAIREE 5% S9. 0.83 mM G-6-P. 0.67 mM
B-NADP*, 0.83 mM MgCl,. 5.5 mMKCI, 0.67 mMHEPES) & L7z, —J, S9mix JEFFFE
- TCHEBEAEY 554, SO REHOD )12 MEM ¥ 12 2of5 IRE MEM S5t (B8R
WHRREORMEL EE) 2RAELLIDEZMHEMALZ,

4 MR RSB AR
REKRRFEARICN LW BRYE ONBIREE 2 e 5720 . PRYE OMIf A8 B
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LIZTEEL W7z, CHUIUMBRZ 0.25% M) 72 v 2 AWV CTIEA L 2. 4X10° B/mL
OMREERE L, 20 5mL QX10M8) 2 75 2AF v 274 v a (HE6m,
Coming) (Z¥ME L TIHMBREEL 72,

S9 mix fF7E T THEB AT 5354, SO KB 2.7 mL LA L7225, HEBRwEH
B 03 mL O L 6RFIAER L 72, ) YESREERIAK (Cd BL UM 241)
TORER, PR S mL IO H L, S50 ISKEMEEL 72, —H. S9mix FEHEETF CH

EFRALERS 2355, SO FUGOMLH U 12 MEM K53 % V72 DIV OAEIX, SO mix FEET
DAL L FIARICAT o 720 F 72, EHRMIICBVCIE, FHEEREH 45 mL LML 7-
%, BB EFAREL 05 mL TORML 248 B L 72,

ETORBRINIB VT, 0.034 ~ Ll mgmL (10mM) DOEEEHFHTRIEL 72, K
TR, 10%F V<) VBEBRTEHEL, 0.1% 2 VAZ VN4 Ly METHRB LS, HBE
MR (Monocellater ™, 41 Y RARFETE) %AV, BESRE LB
BB OHBIERZFE L7z, HEED ) 2HD7 1 v v a2k Bz,

5 FEEEEHRR

il BE AN BRIC B VT, 3AP 1 SO mix 776 F CHEMRFRI A L -4, CHLAU A
R aE 2 BH L (Fig. 1) . S0% ¥ EEIHIE X 0062 mgmL &% 57, —H., S9
mix JEFTE T THRBQAEL 25613, LERFRETH S 1.1 mgml (10mM) IZBWT
b AN BEFEEIG R & Wy, B L2541 Ll mgmL (10 mM) T35 s
PR OREERD SN2 d DD, 50% %8z 2 WHHEEILERD & e o 7z (HiFg Rl .
73.5%. Fig. 1) o

COZEDOLREBAREERRICB VT, SO mix HFEF CENBLET 25 4.
50%EAEIHRE O 2EREMERBELBREEL L, LTk 2 T SIREZE
L 7ze SO mix JEFHE T CEBMMEL X ERELET2E 4, 1.1 mgmL (10 mM)
THRBMEREE L, UTRE 2 TR 3RELZREL . 2L, AEOREKRIBW
T, EHRLERYTIE, FE LAZ3BEETCEBV IS HAHHRI RGO ZP 5722
EBH, 1lmgml (10mM) Z2RELEREL L, UTal 2 TR 10REZRELE
REEATo7z, &8, FARRERBRICIBVTR IBEEDZ) 071 v Va2,
FDH) B0 MUFHBAEEREER L, Bl 280 W CIF BB M BN X M
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Fatasase % e L7z RERERE 1. MIRRXSsasIslatER & I3IZRRICAT o 72 o AR RAET
X, WEBYWE Y SOmix FAET LIFFEAT T R RMIE L/, EhHtL B Tid 24k RME L
720 B, MEEOM, BENEE, B BES X CELIESREE FRRBoR) &
Bz, mB, BEWHERES X CELERBECOVTE, EMOTF 1y V2O BEH
WTRBHRERZERL 7,

BRI OV TIE, SO mix FEFE T CHERELET 2356, MEMEH 2.7 mL (2
0.3mL DR HFEHFHKZMAZ, MC ZREBEHN 0.1 ug/mL &% 5 X ICHEML
770 MEAMEET BB A1E. B 45 mL i 05 mLOBFEETRAKEMA . MC % BiiRE
Y 01 pgmL &7%5 XHITHmMLA. 72, SO mix FET THIFMLET S 546, 9 KX
JEH 2.7 mL iC 0.3 mL DFHES K EMZ, CPA Z BAKIBEST0.1 pgml £ 25 & 9 I
&Lz,

FAEEREREEBO T4 v Y2 llonwTiE, BERT O 2MENC, 2 VeI FeRi
REN 0Ll ugml &E%5 X HITHML 7, FEERTH, Bt KX, 0.02% EDTA &4
) U EERAER (G BIUM 2 E TRV KX DHMEEEA L, 10mL DX
LEWCEOEL L2 (1000 ~ 1200 rpm, 54) o EHEZHET2%. Lk LMl
0.075 MKCl A& 3mL Z R . 305 PR & 170 72, RaRLERER, BEEm (X5 ./ —
VIKEBEBR =3 1vN) % 6mL Nz &k Lz, EEZBRE, BUNEHLZEE®EEZMZ
TEE Lz, BEROKHEE Y07 2%, PEOEER CHlBZBEL. 20 ER A
FAFTIRA (BOPLDHTOR METICREBRBINES, 2— FESBIUAT4 FE
FeEA) LICHETFL, 205X EEE L, 17140 ad72) 6BDAT A FERZ R
L7,

3% F A (pH 6.8 D 1/15M V) VBRI CHRFR) TR T A FERE§EK%,
KTTTWTREL 7z, REBEHEF S, RBRABNFESB L OERMERO B 2R L
ATA KT =R, A74 FEARLZ I — FEFHEICANTREL 72,

6 FeBARSHT

REBEGHICHRL-T, BENRETIRBBELTRE L. ThbE, 20% L LM
WBIERZRLIZREDY b, BEOBVAILLT 4 v ¥ a BEOFHETHMEO HH
BE (FRER 2RD, 2714 v Va2 05% L EE 2 28D 8 VI E 2 RERSHH

-5-



W RE e e i A & HIBT L 7

SEFER (Table 1) 12X D, S9 mix 778 F CEBMAMIEL 728541, 0.060 mg/mL »°
RO REHBE THo 2280 o, COREYED TUTAK 2 Tit 3K
CBABENRE Lz, SOmix EFAT CHEFHLE L2411, el 3iRET Bt
KL Lz, BEMELZGEAE. 0.14 mgmL PRSP TREEEEE CH o &
Vo, CORBEZEODTUTARI 2 TR 3BEZEENRE Lz, 72, BEBHETITII,
BAREERESZS - WHBWRBMESR JEMS - MMS) " Ik 2 MBI EI W TITo
7zo 2L Fx v 700 TiE, RESEBEL D DIVFEREURL L R, HER
BERUOHEBICRED LWL L Lizs X EDD, DPOREBEVEHRE L TWERWVWGR
FEIMRZBISEL 72, KRBT LIS, BEMBR. REARE L URGMAE OEREOR
HeH, BEEMBORERBHKICEALZ T4y ¥a IKPLBLNILAT A FE
KA %, ANOBBRENFNEIWNBEHF G P L2 VE I — ML Ta L7z, #
EREIL 15 20008, MR, TTREZBR D 15 8008 052 PRI T 04T L 7z,
S BB L BB ML B X OB BRI T, T4 v Yy —DEERFE 1
L0, HEERE (p<001) 2FEHL7, T/, 375 Y - 7—3I7 v YoEEMERE’
(p<001) KXY, HEKGEUHEOFELRIT L. CNOOREMREZSZL L, £
FRY 2B X D HIWT R DRk L TR AR E R R OFHEZ 4T o 720

[FERB L UEE

SO mix fFIE F B & HFAET CHBENEL 254, REKRELZATLIMBOARR
#in (p<0.01) BEDONLA o7z (Tablel) o LAPL 2H6, EEHREL 25101,
Pt KD REREZHT HHBEN, BETRE LA ZBEICBWCRERFICHEML,
HBSEE (Fr v 72KR<) 12 8.0%~21.0% L7 o7z (Table2) o EHLHRF]IZH
T, BBk B% R & R CHE L Mg Eit, Ll mgml (10mM) KBWT HE
BEXBOL XV THY (Table2) . B2 LMREEFB OO NBZVIEL & 57257, 0.28
mg/mL~1.1 mg/mL DR THRBBER /L 25, HEHHMRELRD Ok b oz
(Table2) &6, 3APIC X VAR BEDSAE L TV Z WL,

—F ., @ TORBRFICB VT, EHEEEBOFRIEEOL N2 Po7z (Table 1. 2) o
B AOBEREOFENRD L NI EHLERICOVT, DEY 2RO L A,
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0.12 mg/mL & 7% - 72,

TIRJR2ETE 72/ —VEOVDEDTHEL 47372/ =)V (4EP) IZ2WTIid,
R ROREREPFREINDL ZEPREENTVWEY , 4EP 3AREKEIC BT 5 3EP L[
RS, BBbiERE ¢ AT 5 MR OH BT 24RHI LIRS THREE (50.0%) & 7%o
TEY, MERFOFR T, URHERORVEERELZETLLEIAONLI ENDL,
T4 E @ CHLAU MR X3 % /e OFEMEATRR S L7z,

—F. BHEEYE L L THWZ MCIE, SO mix FEFET CHERHEAEL 723546 0E MK
MBBIZBWTREFEOHERFZFRL (Table 1, 2) . CPA XK BIIED SO mix F1E
TUBVWTREKROEEREZFR L (Tablel) o« TS DBEETBYWEOKERLY,
AREBRRORILIFERR & N7z,

[(Z% 3R]

1) BABRBEREYS - WIS ABRSHER: [tFWE X 2 30kEET T 2],
A ENE, B (1988)

2) N b B - ER T -5 OMEHET ., BERMRICL T O —-F] A Y
7 A4 A M, R (1987)

3) HN Ty, KA LR (M RABE 14, FURBRT — 7 OMEHER] |, IAEA,
B (1992)

4) HfE & BB [<EUE>ROEEERBRF-S4E], V- T4 - T — HE

(1987)
5) B BEEE ERCER AT LELENESE B [MerwEHSHRBREE Vol 5
1997 , fL £ R HE B AR T R SR - 2817, B (1997)
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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) Mitotic7 )
Group tration mix exposure cells 2) 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 0O 4 0 3 (15) 2 ( 1.0) 000 I —
Solvent!) 0 - 6-(18) 200 1 3 2 0 0 O 6 0 5(25) 4 ( 20) 013 100.0 —
3AP 0.28 - 6-(18) 200 2 1 5 3 0 O 11 0 S (25) 3 ( 15) 0.00 102.0 —
3AP 0.55 - 6-(18) 200 O 4 21 1 0 O 26 1 9 ( 45) 9 ( 45) 0.00 — - 99.0 —
3AP 1.1 - 6-(18) 200 2 5 12 7 1 10 37 1 12 ( 60) 10 ( 50) 000 93.0 6.4,9.4
MC 0.lpug/ml— 6-(18) 200 8 74 2001 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 (15) 3 ( 15) 013 100.0 —
3AP 0.015 + 6-(18) 200 O 1. 0 0 0 O 1 1 1 (05) 1 (¢ 05) 0.00 103.5 -
3AP 0.030 + 6-(18) 200 0O 1 2 0 0 O 3 0 2 (1.0) 2 ( 1.0) 000 + - 89.0 E—
3AP 0.060 + 6-(18) 200 7 12 10 0 0 0 29 1 19*%C 95 ) 12 ( 60 ) 000 50.5 32,46
3AP 0.12 %%+ + 6-(18) — — 32.5 Tox, Tox

CPA S5ug/mL + 6-(18) 200 S5 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- Timeof No. of No. of aberrations No. of cells Concurrent” Mitotic )
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 0 O 0 0(C00) 0 (¢ 00) 013 S E—
Solvent ) 0 24 200 1 1.1 0 0 O 3 0 3 (C15) 2 ( 1.0) 000 100.0 —
3AP 0.034 24 200 o 11 7 1 0 0 19 1 16* 80) 16* 8.0) 0.00 125.0 E—
3AP 0.069 24 200 4 18 18 0 1 O 41 0 31 % 155) 29*%C145) 0.13 + - 131.5 —
3AP 0.14 24 200 4 27 28 3 4 0 66 0 44%(220) 42*%21.0) 0.00% 131.0 1.2,0.6
3AP (.28 *** 24 —_— —_ 119.5 0.0, 0.0
3AP 0.55 #** 24 — — 109.0 0.0,0.0
3AP 1.1 ¥k 24 — — 91.0 0.0,0.0
MC 0.05 ug/mlL 24 200 3 4 86 1 3 0 137 1 90 *( 450) 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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