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p (YA FIURYIN) T2/ =)V (PIPP) (&, CHUIU M (F¥ 4 =—X -/
LA S —, Fidk) CRERRELFR L2 o7,

PIPP O CHL/IU AL IZ 333 5 S0% MM HIRE X, SO mix FA T CTHEBMMEL /-
e (SO BT T 6 R RALER RS 185 M O EHEE) B X 0 S9 mix FEAEAET LR
WA L5E (SO RISGHOM b D Ic MEM 5% 8/H) . #R#10.031 mg/mL B
LTV 0.0083 mg/mL Tdh o, F7z, MHMHE (FHEE P T 24 RAE) B4R
0.021 mg/mlL & 7 5 72,

SO PLRBERERBRTIE, @ TORIRTITE VT, 50 % B M- E O
MERBE T R MMBREE & U, TR 2 TFF SIBE 2 E5E L 72, Refa hoAR0t a2 5
Bl B, SO mix FF7E T8 & OIRETE T OB R L7254, 2121 0.030 mg/mL
B LU 0.0080 mg/mL DIFFEL 72§, 245 REFALEC B\ TiE 0.020 mgml. & % - 7= 7
O, INOORELEDTUT JRELBETR L LT,

REHTIORR, PIPP HETORERIICE VT, REEKRELHR L b o7,



LEVE OREFEUZFHET 2 -0 0@EHRFENO—2 L LT, WIBWEEMEEE A
WHRBRERERBOIS L, (EFEWEICL o THRENBRBERE I, KA L THEE
BE (Frvy 7, U0, Z8) CHEMWEE (BEMHR. BREMR) 750, fiEil
DNABE, BERZMRODEBBORE R L2 XBL T, KRB TH/: CHL/IU A
faid, el % . —RIITALFW R (O U TREARET OBBIE BB\ 720,
FEAREABRICL HRORS,

ZRREYE OMREANOEY (DNA X 7213855845 % &) 133 5 EHE. BEEAT L5
AL, RBEHAL SN TEREIEEFBEA L BAICKIEN S, LELEe0 S, REBEN
DERBHRERICH V2 AW MR T, ABHEHILEIEVD2H 5VWiddHoTh
EHEMEVZ L, —RIICIET v DO, DR L FRE Y A — b 9000Xg EiF
(S9) %ALEWEDMBIEMALERIET 5 720ICHVE, AR ERBRCBVTIR, B
CBEE 2RI 2720 OMERG) & LT, S9 mix FEFAET TOME LIS X U HK L
S0, 2 CTRBNEEALER %2 2 5 720 DMBERF & LT S9 mix fF4E F TOEKMH
MDD 5,

OECD BEfE b FWE L&MW MBRICR 2 BHRAEEFXO—IRE LT, PIPP OMifEERFH
BB Rl 57-%. CHLIU IS % V2 afhRERBR T ERL 2. 2BARREBRIT,
[HELEW RS IR LRBOFEICOWT]  (CEBR 9% 108 310, TRIREHE 2875, &
A 1275, TFB09-10- 31 £FE25) BLV [OECD HEHEHRBRAT A FF4 ~ 1 473]
wHEBL L . [fb3WE GLP #k#E | (BF0 5946 38 310, BRIRES 395, FHEE 22975,
SO 855, ETIAA 634 115 18H. TR 2335, HES 385, 3HFH 823%)
WCEDWTERRL 7=,

BPEE & 715)

1 HEBWEB X OCBETREYE
WERY)E T % PIPP (CAS No. 599-64-4) DOHERfLZRIMEIRSE 1L Appendix 1 1IZ7R L7,
PIPP i HRMEENLE, BRTREL, FHODEVX
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FUANFFYF (H%METE, oy MES | TPG6738 B X UFACL5008) %N 2 &M
L. AL 7,

TRy EE LTRHWAY 2704827 73 F (CPA, Sigma Chemical, T v M5 !
73H0846) BX U~ A bv A C (MC, BB L¥E. vy FFF  204AGL) 2. H
PR L, BHEGHEK (KERETYE, oy FF5  K8H73) ITBE#H L TRV,

2 iR

CHL/MU #fifg (JCRB Mg /N> 7 & ) AF) d, F41ME (CanseraInternational, 1 v b
F5 1 2608311) % 10%&ET A — 270 MEM¥E# (HAKEER) %2 v, 0041 VFaN—%F —

(5% CO2, 37C) WTHEL 2, T, MREMRNA 10N TRBRICH W7 (B
REIZ, 19884 2 ICAF L - c a4, B 2118) &

3 S9 FUBE

SO (Fva—=<¥, Uy k5 I RAA-389. 19984 8 AL B L UF RAA-396, 19994F 1
ABE) B, 7z 7NV EY -k 56Ny 75KV2%5 0L TEBOMK
Sprague- Dawley 27 v POFBA OB LA bDZHEAL., FHAKT T—80CICA%E
L7z ZVa—2-6-1) B (G-6-P, SigmaChemical) , p-=IF V73 R7F= v IR
VAF R VR (BRfEE, B-NADP', VLV ¥ VERBTE) B XU KC % EYKICHR
L. BAEWE LT-80CICRE L., HAKIZINIC S, MgCl, 3 X U HEPES %1%, S9
mix & L7z S9 mix FFAET CHEABMAET 2354, SO mix, 2FEEE MEM £# (MERE
T, S9mix L¥E) 8L MEM ¥ (MWEARE) 2B T SO KSH (5% S9. 0.83
mM G-6-P, 0.67 mM B-NADP*, 0.83 mM MgCl,, 5.5 mM KCl, 0.67 mMHEPES) & L
720 —77\ S9 mix JEFFTE T THRIMRILET 2 HA1. S9 KIBHD D D I MEM Bt % {3
AL,

4 il e T AR Uk

REFRERBCACLE B EOMIRE 2 IET 5720, SR E Ol #8581 B
FNTTHE L W7z, CHLAUMBEE 0.25% MU 73 ¥ 2V TIEA L4, 4X10° B/mL
DHRBERE L, 20 5mL 2X10"M8) 2 792 Fv 2774 v a (EE 6.

3.



Coming) IZ#ME L C3HMEEL -,

SO mix FAAE T THEREMAIET 2354, 3mL DS9 UGS & BEHssH U715, #ERY L
BE 1SUL $FORML R MR L 72, ) Y ENEEIEEGT (G BXU M 241)
TR, PrEEREH S mL ISR L, S50 ISKHMEEL 72, —F. SO mix FEFAET TH
RIS 23546, SO KIS OM b Y 1< MEM $# % Fv: 7z I 048R, S9 mix FETE T
DILIERE & FRRICAT 0 720 72, EALEIC BT, HEEEH SmL & BHstH L 725,
BB AR EW T 25uL TORML 24 L 72,

A OFPLEFEEIHI BRI BT, 0.066 ~ 2.1 mg/mL (10 mM) DIEEE&F T % E
Lk Zh, MWBEENFHERRZD O e b, BREMICITE0E RTICB W T,
0.0022 ~ 0.070 mg/mL DR EFIF TR L2, BEERTHE, 10%F V<) Y HRTHEE
L, 0.1%ZURZNVNAF Ly PETHERE L, BREEEMBEERESR (Monocellater
™MOF) UNAKFETE) A, B R B L & LR QM BESR 2 R
P70 LRESD 2ROF 1 v ¥ a 27,

5 FEARERR

HiRa BEFEED I BRIC B\ C, PIPP 13 S9 mix AT B X UFEAFE T CARMLHESL L U
DA E Be AR L /- 354, CHL/IU MR o 8458 % % L 7z (Fig. 1) o 50% 4 5l #0
EEEIE, SO mix GET B X UCHEELET CHEBMMEL ZH4E, £ 1210031 mg/mL
B LU 0.0083 mgmL & 720, EFNE L 22HE13 0.021 mgmL & & o 72

DT EHORELRERBEOETORBERIICE WT, 50%EFEAMHIRED 245 R
WEEAESOIEEEL L, UTAK 2 TatsEELZE L. RREZEMR Lz, ROHK
BERBRICBWCE HBEH-) 4RO 7T 4 v ¥ o (2721, ERIEIEE B X U
BEETIL 2 V. 209 b0 2MIZRAMERZER L, B0 240DV T HES
MBS X ) Mg R 2 e L7z ABRIRIEE, MR BRI ER & 13 FEARIC
1Tolze HREBMIER T, HEBYWE % SO mix F7E T & FEFFET T R RMLEE L 72, il
BTk 4B R L 7=, 2B, EBEOM, WERE, B RS L UL R
FEHADOR) BT, F 7o, BLENBED X OUBEREICOW TIE, BREREE
HIRR R EERTIC & MR IER OWE AT b2 b0 72,

R REEIC OV TIE, SO mix JEAEAE T CEBMMETY 5354, MC &5 3 mL IS5

4-



EEEAT 0.1 pg/ml & 72 5 & D ISR ML, EFLET 53541 MC 251 5 mlL ICHRIRE
25005 pg/mL & 72 5 & SR L 720 F 72, S9 mix FHAE T CREEMLE T 256, CPA
% SO BB 3 mL IS RAIBEN SugmL L %25 X HIWITHRML7,

RREAERBO 7 4 v Y all oW Tk, BEET O EMENC, VeI FE2RE
BEED 0.1 pgml & 7B X ) IR 72, BER TR, EHEBRE, 0.02% EDTA & H
) VEBBEHEEAE (G BIUME 2E T R) 2 TCHIRRZIEAL, 10mL D
HILEICHEOREE L (1000 ~ 1200 rpm, 54) o LEZHTAHE, LB LM
0.075 MKCl A 3mL % Nz, 300 FHMERE %475 720 {BaRQLER, BEER (X5 -
VoiokBEBE =3 1vN) % 6mLiNZ &b L2k, LiEtkE, BUOHBLZEEREZML
TERL L7z, B0 BT 2%, PEOBEEHR THRZEEL ., TOLEEZ A
TARTIRX (o LOT7IR MEFICRBREBNES, I FEFBLIUTXIA FF
FERA) LT TL, ZOFTREL . 174 v Y adhizh) 6ROAT 4 FERZER
L7,

3%F LAY (pH 6.8 D 1/15M Y ¥ BERE R CHRAR) TAT 1 FERZLMBE,
KTTTWTREL 72, RBFEES. ABRRBHNES S L CEAERO A Z2HRL 2
ATA R =R, A54 FERZ - FHESIEICARTREL 2,

6 FBAESHT

FEEFIICEL T, BIESRETIRWBELZRE L2, T2bbH, 20%KFHOM
Mo dFEaR 2 /R L 72iR BEIC D WV TR BB RER 2 /5T, 20% U EoMila g sas % R L7
RED) S, BEOBVWEPLT 4 v ¥ aBEOSRGHMBEORBEE (5335
TRD, 274 v a2 0.5%B L L L R DR b BV IR Yt ARSI e R IR b
HBFL 7,

DRI (Table 1, 2) ICX ), ARELEO SOmix FETBLPEELETICBL
T, €12 0.030 mg/mL B & UF0.0080 mg/mL FEELSH OTRELR BEIEE Tho
LD, INLOREEEDTUTRIL 2 T3 BELBENSE Uiz, b0
BWTid 0.020 mg/mL VPRSI OTMRLARGIRETH o220, TORELZED
TUTRI 2 TREZBELZBENSRE Uiz, T2, boiid, AARBSERESS -
LB W RBRE 724 (JEMS - MMS) " IC &k 2508 It o W THFo 7z, 7270, £ v

-5-



DOV TIE, FESHRIEL D b CIERB UM L TR L, BEREFRUEOHE I
BOBRNWIELE Lz LRND . DOoRBARTESR L TR WA GH g2 B8 -,
BHILIC, BEMRE. ROARME L RESAE OBEREORE L . EHEHR
DEZEFABICEA L T v da OB ONZATA FERME, AND B
BEWEFNEFNWRBRAEN GO WE T — FMELTHH L. BEREIT 13 200,
B EAIRE (X 18 80018 0 432 rR EAMERE % 34T L 726

VAT BRI & B AL B X U BB T, 74 v Yy —OEEREREY 1
FOAEERE (p<0.01) 2FEHLA, 72, 2757V -7 —3I7 v VOMEMMER
s£) (p<0.01) XXV, AEKEROERERT L. CAODREERESEZLL, &
YRR LRBAIC X AR 2 ek U TREAREFREOFMEZ 1T 72,

(KRB L UEE]

PIPP i3, SO mix 776 F CEMRMMIE L B4, ROMEERE (Fyvy 72KBR<) A
T OBOSEIURE TEE (p<0.01) &L%oty LPLARDIH, BUHERFOELE
BEIEE 0.030 mg/mL (X BT A HBHEEIF 4.0% LK< (Table 1) . MR TERHERIO
VTR OMIEREICB VT 74 v ¥y — OEEHREETHEEE (p<0.01) BREDOLNT,
HEFETBRESRBO LNV TH oz, T2, ETORERINICBWTHEEEMROAE

(p<0.01) Z¥EMIFRD SN %D o 72 (Table 1, 2) o $€- TPIPPIZ CHL/U g 12 Het
KREEZFRLEVERER L,

—J . BRI E & LT MC 12, S9 mix JEFEAE T O M ALE B X UNE KL
KBV TRBEOEERE 25 L (Table 1. 2) . CPA 135K B D S9 mix FF7E T IC
BUWORBEKOBERELFEL (Tablel) o NS OBHBYEOKER LY, KK
B R ORI DSHERR S Tz
PIPP DEHE & LTk, AR YR 7 2/ —VEFBITO NS, KYWHEO T FHEER,
VAT x2/) =V APLABEE—DF2BRVIBETHY, ZHLOTHEML TS, ZOHE
BICEMBER B VWE R 72/ — L AlZDoWTIE, ERERERRBR CBREOHRIHE S
NTW2Y 25, SREBTHLIHEAOEERZAEL. Bl REAOKBEY)
FRT 5T LA, CREST Rk (F3 b a 7HkE AV 2B EAD SR EE)
FEWIIEOSREL O TR ENTWAEY , 728 L, ¥A7z/—VED) bEENE
W% HRT25F . CREST A H T 1 T /IEFHRETY | REHROBERTE
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FR| BV L L TRREND, B, BRFHEEEZLNLE T 2 22T S9 mix
AT CREMOBERE L FRT 54, BEEAREFRLEVY 2E2b, EAT =
J — VORI IS AR L IR ERL EEXOND, MAT, ¥AT x/ —
VEDD B, 44-4AVFOCYFYEA (2,6-YT0ET /) —)V) (Lo, kWA
Y AR BRI R ORI L & DB R FR L o 2R, EAQPEF
O3y 7xo WAy Y QREEMBEFRLEZY JEPHEESNTEY, EAT =/ -
WVENHRT 5 RERE, WSO € OMEILL & STHREREIC L o TR
FEINDWRRESEZ bNb,

[Z% 3K
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FEEE, A (1988)
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3) FHh I, KIEHERRE: (S RABREE 14, SHRBRT — 7 OREHFAT] , BAEE,
BRI (1992)

4) BBEFHEERZLHEEMFYERAER BE: [FOHLTLEEERAHFREME
CED P WEEREERBR T — S &l HFEABRMUEWELE - Bt
& —HM%E - BIT, I (1996)

5) Pfeiffer, E. et. al., Interference with microtubules and induction of micronuclei in vitro by various
bisphenols, Mutation Res., 390, 21-31 (1997)

6) AfE X B <UE>REKEERABRT-7&, TV - TA - V-, B,

(1987)

7 b [4,4-4V 7B EY)FUER 2,6-V70ET /) —N) OF ¥ [ =—

X NARY —HEEMRE V2 R RRERER] B -EE 10-1655 5



—== treated for 6 h with S9 mix
w=(O== treated for 6 h without S9 mix
-——{J-= treated for 24 h without S9 mix

Cell growth (% of control)
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Fig.1 Growth inhibition of CHL/IU cells treated with
P -(o, o -dimethylbenzyl) phenol

* There were little viable cells. The increased percent represents adhesion of
unknown materials onto culture dishes.



Table 1 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with p -(o,0-dimethylbenzyl) phenol (PIPP)** with and without S9 mix

Concen- S9 Timeof No.of No. of aberrations No. of cells 4 5 Concur;eptts) Mitotlg )
Group tration mix exposure cells 2 Others3) 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 0 0 0 0 0 O 0 0 0(00) 0 00) 013 — -
Solvent!) 0 — 6-(18) 200 1 2 0 0 0 O 3 0 3 (15) 2 ( 1.0) 013 100.0 -
PIPP 0.0020 — 6-(18) 200 0 1 0 0 O O 1 0 1 (05) 1 05) 000 106.5 -
PIPP 0.0040 — 6-(18) 200 6 0 0 0 O O 0 0 0(C00) O0(CO0O) 0OOO - -— 106.5 I
PIPP 0.0080 —- 6-(18) 200 60 0 0 0 0 O 0 0 0 C00) 0 ( 00) 013 94.0 17.2,24.0
PIPP 0.016 *** — 6-(18) — _— 0.0 -
MC 0.1 pg/mL — 6-(18) 200 6 60 157 1 1 40 265 0 115*%(575 ) 114*(570 ) 0.00 —_— -
Solventl) 0 + 6-(18) 200 0 1 0 0 0 O 1 0 1 (05) 1 05) 000 100.0 —
PIPP 0.0075 + 6-(18) 200 0O 3 0 1 0 O 4 0 3(15) 3 (C 15) 000 113.0 —
PIPP 0.015 + 6-(18) 200 O 0 0 0 1 0 1 0 1 (05) 1(05) 000 + — 97.0 I
PIPP 0.030 + 6-(18) 200 0O 5 14 0 0 0 19 0 8 ( 40) 8 ( 40) 038 69.5 10.2, 12.2
PIPP 0.060 *** 4+ 6-(18) — _ 10.5 —
CPA Spugml. + 6-(18) 200 6 47 79 2 1 0 135 2 82*( 410 ) 79%(139.5 ) 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.

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 99.88wt%.

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



Table 2

Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with p -(ot,0i-dimethylbenzyl) phenol (PIPP)** without S9 mix

Concen- Time of No. of No. of aberrations No. of cells 8 ConcurrentG) Mitotic7 )
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 (%) (%)
Solvent’ 0 24 200 0 1 0 0 0 O 1 0 1 C05) 1 ( 05) 000 100.0 —
PIPP 0.0050 24 200 0 1 0 0 0 O 1 0 1 C05) 1 05) 013 95.5 —
PIPP 0.010 24 200 0 0 0 0 1 O 1 0 1(05) 1(C05) 000 — ~— 89.0 —
PIPP 0.020 24 200 1 1.0 0 0 O 2 0 2 (10) 1 (C 05) 013 67.0 10.0,9.6
PIPP 0.040 #*=* 24 —_— B 9.0 —_
MC 0.05ug/mL 24 200 5 53116 1 2 0 177 0 108 *( 54.0 ) 105 *( 525 ) 0.13 _— —

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 99.88wt%.

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