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p (o,a-VAFNVRYIL) 72 /=) (PIPP) &, CHLAUMM (F¥ A =—X - »
BAY — Wif®k) CHREERREEFEL 2D o7,

PIPP ® CHL/IU il < 39 % 50% M HIiRE 1. SO mix 78 T TR HQAEL 7
WA (SO UG T 6B BALE#E 18K M oM ERE) 8 XU SO mix FFIHFA T THERH
MELEE (SO KooK bhic MEM B EZMER) . £1ENn0.031 mg/mL B
L 170.0083 mg/mL Thofz, F7z, EHTAE (FEEs i T 24 RWLE) OB F1
0.021 mg/mL & 7% - 72,

ZOZ EPLRBEERERE T, £ TOMRERIICB WT, 50% HEHHRE DY
UEREEREMEEE L L, UTAK 2 ThESIBELHRE L 72, FEAESHTRLRE
EE IR, SO mix fAE T L UIEALE T CEBROE LGS, £#121 0,030 mg/mL
B LU 0.0080 mg/mL DI|FEE %2 D 24Fe B EBALH I B v> T 0.020 mg/mL & % o 7272
B, INLORBEEEDTUT IEEZBENRE LT,

BRSO R, PIPP EETORBRINCBVWT, ROEEKERELZFRL 2P o7
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LFDE OBEHEEZFMET 2 -0 OEHMRFED—D & LT, WIBYREEEE% A
WAHRBHREERBRYSH L2, (EFEMEIC L o THFRENLLBEEE I, KL TS
EE (Fy o7, O, 8) CROERE B0k, EEEMR) 50, sigl
DNABE., BEZMROSHUBBEORE L2 RBL TVv5, ARETH V7 CHL/IU
RiE, BBARBPD% (L — IR IO L TREFRE ORI EENE 720,
AR ERBRICX (HVOND,
ZREWHOMBADIER (DNA 7213858845 L) (T 2161k, BEAERT LS
HE. ABEEASATERBEEESBENLBAICKIENE, L LYWL, REBERN
DERFEREBRICH LAY PR T, REERIEIEVD2D 2VWiddboTh
EEMENZ L2, —RIICIE T Y P OFFIEA, ORE L A-fFRE Y & — b 9000Xg LiE
(S9) ZALFEWEDABEELEBRET 2720 1CHVE, REARERBRICBNTCR, B
CEAER RRINT 270 OMBERSI & LT, SO mix FEFAET T OB LIS X U R L
BAEDY, MATRBEWAERZ 25 -0 OMBRF) & LT S9 mix FF£7E F CTOHEEH
MERDH 5,

OECD BEfF LM AT &M AR5 BHRASFREO—IRE LT, PIPP OAIRLEETH
WEAFMT 5720, CHUIUAIRZ AV RahkRERBR T ERL 2. 28R,
[HHCEWESICRIABOHFEICOWT] (FR9E 108 318, RIRLE 2875, &
A8 1275, FHR09 - 10 - 31 E£FHE25) BXU [OECDHEMRBRT 1 FF 4 > [ 473]
WCHERL L. (b2 GLP 2EMe | (B3R 5945 3 31H. BRIRFESE 395, FEREF 2295,
S9R:JFEE 855 . SHETHAM 634F 117 18H. IROAFLE 2335, A 385, 63EFHE 8235)
ICFESWTERL 72,

R & i)

1 WBRYWESB X UBRETRYE
B E TH 5 PIPP (CAS No. 599-64-4) DOMERAL ZRMEIREIT Appendix 1 1278 L7,
PIPP i PHRMLEEINLBE, BRTHREL, FHOD LV R
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FAURNKEYF (FGMETE, 0y MES | TPG6738 B X UTACL5008) %70 X &#
L. AR L7,

BEHEYEE LTRWE Y27 O4R A7 73 F (CPA. Sigma Chemical, ¥ v M % !
73H0846) BL U4 v A4 C (MC, HHEEBELE, Uy MES [ 204AGL) . A
RSB Y L, BAESEA (RERETYE, oy MFS T K8H73) ISHBMH L THW,

2 ik

CHL/IU #i 2 (JCRB #life /N> 7 X AF) &, {F41Mi% (Canseralnternational, @ v b
FS 1 2608311) % 10%ELA — 7V MEMEH# (HKEE) ZHV, CO M Y Fan—5 -
(5% Q0. 37C) WTHE L 72o F 72, MARBERA 10RUM TREBRICH vz (Bko#
ERiE. 19884E 2 IC AT L zBE i Cat, BifEiL 2110)

3 S9 R

S9 (¥ ya—<v, uy bEH I RAA-389, 19984 8 HELES X UF RAA396. 19994 1
FBE) 3, 72/ NXVEFY—VE 5 6 NVYYITITRV2HS L TAKBOM
Sprague- Dawley 27 v PO LRABL- 0 BAL, BHAKT T-80CIIRE
L7, ZVa—2-6-1) VB (G-6-P, SigmaChemical) . B-=2F >V 7I F7F=V IV X7
LAF ) VB (BR{LE, B-NADP', £V IV ¥ VEERTE) BXUKC ZREKITBHE
L. BAWE LT—80CIKEE L, MAKIZINIC S9, MgCl, 3 X UTHEPES 22, S9
mix & L7z, S9 mix FE7E T TEBMAETY 2354, SO mix, 2fE5EE MEM # (MFEARE
T, S9mix HE) BLUMEMEH (IEAE) 2R LT SO KIGH (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 =7+ S9 mix FEFEAE T CHEIEFMMET 2581, S9 KISHW O H Y 1T MEM K il % 45
HALl7z,

4 HERg v sE NG SR

FORRERBINV LW BRYEORIRE 2 RET 5720 . #5E O BB
IITTRE LM, CHLAURMEZ 0.25% bV 73 v 2 BV TIEAS L 72, 4X10° fE/mL
DM ERBE L, 20 5SmL 2X10M) 275 AF v 27714 v 2 (EE 6.
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Coming) 3B L C 3H MR 72,

S9 mix fFAET THEBMAIET 2 B4, 3mL DS KISH & K L 7=, WER/E
BRE 1SUL 9 OWM L RBAIEL 72, ) v EMREREAR (G2 BXU Mg 240)
TR, FEEEH S mLICH L, S50 ISKRRIEEL 72, —F, S9mix EHET TH
RS 256, SO RISHOMR D D IS MEM 3% BV 7= DAL 04215 iZ. SO mix FIE T
ORHEFE L FIRRICAT o 720 F 72, BRI BT, PR SmL & BB 72,
BB BB 7 25 uL T oML 4B BB L /-,

RA) OIS EREEIHIFERIC B VT, 0.066 ~ 2.1 mg/mL (10 mM) D& BE#iFE T % £
Liz&2A, BWHEHEHWERIED bz 2 &2 6, BRNICIZSMERFICB VT,
0.0022 ~ 0.070 mg/mL DR FERP TUER U7, BERTH, 10%F V<) VBB TEE
Ly 0 1% Z VARSI NMNAF Ly METRE L7z, HEEEMBEZEE (Monocellater
MUY URRBETE) AV, B BREE KL & LB O MEE £ 5
WL BEDZ) 2071 v a2k fvniz,

5 FeAhRERR

AN BEFEINH A BRIC BV T, PIPP 13 SO mix fA4E F B X UEHFE T TERBAEB X U
24FF R E e FE L 72354, CHL/IU Mg o 358 %2 36 L 7z (Fig. 1) o 50% 34 sa#p il
BEZ, SO mix FETBLUEELET CEERMUBELZBE, 1N 0.031 mgmL
B LV0.0083 mg/mL &%, EfELE L /2354513 0.021 mgmL & %o 72,

COZ EPLRBERERROETORIERINCE VT, 50%HHEIHIRED 205 RE
iz RmnEgEs L, LTAK 2 TEtsiREz&E L. ARZERL -, FBHE
RERRICBVTE IBEDZ) 4RO 74 v ¥ a (2L, BUIETREE B X U5
BEETIR 2K) 2V, 209 b0 28U HRBMREREERL, IO 28U OV TIT BB
AR ERERHIC & 0 MIRB SR 2 e U e SRBRERAEE, MIRRIEAEIIHIS BR & (22 FARIC
1707z ERRMIE T, WBWHE%Z SO mix FFFET & FHEFAT T RN L 72, Ml
HTIE 24 R L 7= 2B, NEREOM, BT, By RES X R B
(RO A) %FETFiz, F7o, FOIEN BRDS X UBEGREECOW TIE, HERE
BB EEEHIC X B Mg B RER DB AT L R0 120

Pt BEEIC DWW, SO mix FEFE T CERMQLES 25546, MC Z55# 3 mL IZRK
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%Eﬁal%mLk&%lﬁmmML\ﬁﬁ%ﬁ?é%%@MC%%ﬁSmLK%%%ﬁ
45005 pg/ml & 7% % & 3 IRINL 720 % 72, SO mix AT CHERMAET 555, CPA
% SO IGHE 3 mL (CHHREED Spg/ml & %25 X 9 ISHML 72,

Pl REEAVER O F 4 v ¥ 2 il 2w Tid, BERT O 2BEANC, VeI FER#
EATO1 pgml £ %2 &) ICEML 72, BEETH%, L HE, 0.02% EDTA &H
) VRS EE AT (G BIUMS 2 E T R) i CHMiRZIEAL, 10mL D
B cED&EIE L7 (1000 ~ 1200 rpm. 57) o LiEEB Tk, LB LA
0.075 MKCl A 3mL % N2 . 303RHEKRRAE %175 7o (RIS, BEEm (2 5/ -
Vo okEEEE =3 1vi) % 6mL Nz &b Lk, LiEtkhE BUOFHBZEE®REMNR
TEIL L. BEBROZHEEBET- 2%, PEOBEH THRZBEL ., TOLEEZ A
FARTZIR (HohLw7aA MEFICRBRREBNES. I FEFBLTXASAFF
FEEEA) LCHTL, FOFTRELL 1740 3adhzh) 6HOAT A FEREZIER
L7,

3% ¥ AT (pH 6.8 D 1/15M V) VBB R CHRAR) TR 71 FERZRER,
KTTFTWTREL A, RBRETEES. ABRRRNES B L UERERO B ZWRL L
ATA Ry —AZ, A74 FEREI— FEFRICANTREL 2,

6 FBAESH

FBAETIICHKL T, BIENRETIRBIRETRE L. $2bH, 20%KBOA
RIER 2R L RIS D W TR BEAER £ (3, 20% 0L EOMIaERE L R L 72
BEDIL, BEOBEWVWHDPOT 4 v Y aBOSRMHARBONBEE (53455
ZRD, 274 v a2 05% U EE LD HE DB VIRE L BRI L REIRE L
HE L7,

SRFER (Table 1, 2) I2X 0, BRHEAHED SOmix FAETBLUPEFETFTICBW
Tid, £NZFN 0.030 mgmL B & U 0.0080 mg/mL AEEARTHT OTRER REIEZE THo
722Eh, INLOBREZEOTUTAK 2 TR 3BELZBENE L Lk, BB
BV Tid 0.020 mg/mL PHBARTHOTELRERETH 722800, COREZED
TUTAL2 TR 3 BELBENRE Uiz, $7/2, JBhaimid, HRESERFEES -
WILEN R RS OEMS - MMS) 10X 2GRS W THFor, 7275, Fr v



TEDVTI, BESHRIRE ) D IERE R b E R L, B BEEEREONE I
BOGRVIEE Lzo EESD ., DoREEIHR L TVl VR 4 BE /-,
FHTLI, BEMIK, ROEHS X Ut B OBERE O/ME L B, BRI
DEEZEGAMICEALY, T vz IS LEBONT AT 4 FEK MY, AN ESE
BB ENENLBEMEDS TP OV E S 23— FILLTHR L, HaREi 15 20008,
BRI L 18 80018 0 52 hBAARS % 4547 L 7=,

It R & R B ALERE M B X UM BER T, 74 v ¥y — ol EREE I
FOHEERE (p<0.01) FEHBLE, T, 23277V - 7T—3I5v JOEMER
Y (p<0.01) &), HEEFROARERF L, Ao OREBEEZBEE L, A&
WER BRI X 2% DR U CRAARE BREOTH 54T > 770

[HRB X UEE

PIPP i, SO mix fF7E F THEREHMA L 256, REOAEERE (Fyv 72B<) &4
THMBOKPEOBRETEE (p<0.01) t&kol, LELLD S, RMBERF DL
B EE 0.030 mg/mL BT % BB EIE 4.0% L < (Table 1) . WX TEMERFO
WENDMIREICBWTH 74 v ¥V v — OEEHFETHEEZ (p<0.01) ZREDLNT,
HBHERBESBOL XV TH o7, T2, E@TORERFICB W THEREMREORFE
(p<0.01) ZWhIBED LN Lo 7 (Table 1, 2) o $€- TPIPPIE CHL/AU flifg I2 %
ERELFRELEVESEHR L

—F. BHEYE L L CTHW MCIE, SO mix FEFAE T OB AL B X ONE LB
WKBWTHBEROBEREZFRL (Table 1. 2) . CPA IZHK B D SO mix FAE T I
BWIRABKROEREZFRE L (Table 1) o TS OBHXEYEOER LD, KRE
BAROBALIPHER S NI,

PIPP DRIEWE & LCid, B4 B YA T 2/ — VEFBRITO NS, KYWEO5THEEE,
CAT 2/ =N ADPLKBE-DOEZRCIEETSH), EDLOTHUL WL, TOMHE
BICEBEREWE A7 2/ =V AICDOWTid, HREREEREBR TR O RIS &
NTWBY 35, SREBTHLIMEROBRZHEEL., BEHMEMAKE (BAAOHIER)
EBRT H LA, CRESTHMEE (34 b2 7HEE BV 281 EARD SGHAE G %)
EHAVIINBROSGHEREP ORI INTWVSEY , 727 L, ¥X 7z —VEDS bR
MR % FRT55F ML, CRESTAN 71 ThMEEHRETY | REFOBERY %



Fr | BN ELTRBREND, 2B, EABEEELONEE T 2 =IOV THE 89 mix
BT CRAKOEERE 2 HRT LA, BREEREFBLEVY JLpb, EXTx
J— VORI S B VEEE & AR RERD L EILND, MAT, ¥AT 2/~
VEDD B, 444V TEEYFVER (2,6-TI70EFT 2/ =) Lo THE, AH
Y ERC B AR ORE L 2 b EREMR R L 2o 2R, EAQ@ER
D%y 722 A % Y bREBHBEEFR LRV CEMEEINTE), ¥AT 2/ —
VRN HRT 2 BRI, MBEOBER ZOMAMMN R L, SFEESERICL > TR
FEINDWHESEZ OND,
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Fig.1 Growth inhibition of CHL/IU cells treated with
P -(a, 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 Concurygnta Mitotic7 )
Group tration mix exposure cells 5 Others® with aberrations POL” Trendtest cytotoxicity index
(mg/mL) ¢th)  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) O0(C 00) 013 - —
Solvent!) 0 - 6-(18) 200 1 2 O O O O 3 0 3 (C15) 2 (C10) 013 100.0 -
PIPP 0.0020 - 6-(18) 200 O 1 O O O O 1 0 1 C05) 1 (C05) 000 106.5 —
PIPP 0.0040 — 6-(18) 200 0 0 O O O O O 0 0(C00) O0(CO00O) 000 - -— 106.5 -

PIPP 0.0080 - 6-(18) 200 0 0 0 O O O O 0 0 C00) 0 00) 013 94.0 17.2,24.0
PIPP 0.016 *** — 6-(18) — — 0.0 -
MC Olpg/mL — 6-(18) 200 6 60 157 1 1 40 265 0 115%(575 ) 114*(570 ) 0.00 — -
Solvent”) 0 + 6-(18) 200 0 1 0 O O O 1 0 1 (05) 1 (C05) 000 100.0 -
PIPP 0.0075 + 6-(18) 200 0 3 0 1 0 O 4 0 3 (C15) 3 (C15) 000 113.0 -
PIPP 0.015 + 6-(18 200 0 0o O O 1 0 1 0 1 (05) 1(C05) 000 + - 97.0 -

PIPP 0.030 + 6-(18) 200 0 5 14 0 O O 19 0 8 ( 40) 8 ( 40) 038 69.5 102, 12.2
PIPP 0.060 *** <+ 6-(18) — — 10.5 —
CPA 5ug/ml + 6-(18) 200 6 47 79 2 1 O 135 2 82*(41.0 ) 79* 395 ) 0.00 — T

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 -(o.,a-dimethylbenzyl) phenol (PIPP)** without S9 mix

Concen- Time of No.of No. of aberrations No. of cells 4) ConcurrentG) Mitotid )
Group tration exposure cells ) Others®) with aberrations POL" Trendtest  cytotoxicity  index
(mg/mL) (h) analysed gap ctb cte c¢sb cse mul” total TAG (%) TA (%) (%) TA POL (%) (%)
Solvent’ 0 24 200 0 1.0 O O O 1 0 1 (05) 1 ( 05) 000 100.0 B—
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 60 0 0 0 1 O 1 0 1(05) 1(05) 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 S — 9.0 —_
MC 0.05 ug/mL 24 200 5 531161 2 0 177 0 108 *( 54.0 ) 105 *( 52.5 ) 0.13  — e

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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