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(e FEFYT7x=l) AFNVT7 2/~ (HPMP) &, CHLIUAMRE (Fr4=—-X-
NERY — BidsR) CREBEREEZFEL,

HPMP @ CHL/IU M2 12333 % 50 %38 FEEIHIR BEd . SO mix 7 T CTHRERRMHE L
BE (SO RGP T 6 R MAEE 18RMOMEERE) B XU S mix FEFET TERMHE
MERL 72354 (S9 KB oMb I MEM B#% M) . 2121 0.0094 mg/mL B
L0091 mgmL TH o7z, F7z, EfNE (FHiEfEad ¢ 4FM0AHE) OBEE
0.057mg/mL & 7% - 72,

T EPLREBEREFRBRTIE, £ TORIERINCB VT, 50 %85 HH R E 0K
UHEREERSNERE L L, LTRI2 Tt SBEEZHE L 72, XEAIHIITHZR
BIREIE, SOmix FETE X UEFET CEBRMBL 254, £1%N1 0.0090 mg/mL
B L U0.090 mg/mL DIRFE L 21 | 248 FRERLIRICB VT 0.060 mg/mL & & o72720,
CNLDREREDTUT JRELESENSR L L,

Gt R OFE R, HPMP 1d SO mix FF7E T 8 & VIEFAET CEMEAIE L 25410 Bw
T, ROKOBERTEZFREL 72



LW E OBEEFEWEZEHES 2 -0 0ERFHEO—2 L LT, WASWEEMEEH
WHREREE RS D L, LFWEICL o THER SN RBEREFICIT, AP L THE
B (Fro 7, UH. ) CHWMER (BHEEME. B 250, fiEl
DNA &, BEEIHROSEBBORE R L KL Twd, KFEERTH 7 CHLAU #
R, B % ., —RIIEEW R O3 L CRBARRE ORBEENE V29,
REARBRERBRICL CHVDORS,

REFEWEOMBAOER (DNA F 738588472 &) 3§ 5EHIZ. BEEERT LS
&, RBERAL SN TERREESEI BN BECKANENRE, LALLM S, REBEER
DERFERERTH WD A LR BME T, RBNEHLESEV DS 2viddoTH
EHAMEWC L6, —WNICIZ Ty PO SRE L AET A — b 9000Xg LiF
(S9) #ALSEME DRBEEALE RIT 2 72015, RAEKRERRICEVTH, B
BERAZRET 57-00MERE & LT, S9mix FFFFE T T OEFAESB X U Hh
BB,z TREEEAERE AL -0 ONBERF L LT S9 mix F4E T TOEERM
WHDH 5,

OECD BiFbF M BZ &M BRICHR 2 BEMREFEEO—R L L T, HPMP OMEEESF
R % Pl S % 72, CHL/MU Mifg % AV 2 Sk BE R L £ L2, 72 BARRABIL.
[FHRZWEECRLIRBOFEICONT] (PR 9%E 10 31H. BRLE 2875,
A 1275, FH09 - 10 - 31 #)FE 25) BXU [OBCD FEHREBV A F5 4 >~ ;473
CHERLL . [fLEME GLP M| (BRFD 59438 318, BREEFESE 305, FEEE 2295,
595 855, AETHAM 634E 117 18H. RS 2335, HAE 385, 3HFE 823%5)
ICETWTERKL -,

(B & ]

1 HEBWEB X U R
WERY)E T % % HPMP (CAS No. 1333-16-0) OW#EYbZMMERSL Appendix 1 1Z/RL 72,
HPMP i3 ORI N, BT THERERE Lz, A2y MZoWTIE,
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EBHH P RETH D Z LIHERI NI,

REBRICE LTk, BBYE2EHAODEVAFNANAFY F (FEM#8ETHE, oy b
o ACL5008) Zhnz. EEMIL THEMmL, SR,

Pt BB & L CHW/EY 223742773 F (CPA, Sigma Chemical, 1 v M5 !
73H0846) BX U~ A b~ A C (MC, BHMZERELE., vy b5 1 204AGL) . H
RERBLE L, BAEMAA (KEEETE, oy MES D K8HT3) [KHBHL TRV,

2 Al

CHL/MU #f2 (JCRB #Mifg /N> 7 X ) AF) 12, fF4M1E (Canseralnternational, B > b
Fo 1 2608311) % 10% 04 — 270 MEME:# (HAKEEE) 2AWV, COM ¥ Fax—-5F—
(5% Q02, 37C) WTHEERL, T, MHEEMNA 100D TRBRICH W (Bko#
B, 19884 2 I AF LB caft, HER 2110 o

3 89 UG

SO (¥Fvya—<v, By MEF I RAA396, 1999 1ARE) 3, 7=/ N VES — )b
£ 5,6-RV V75 Ky EF%E U7 7:BE OHE Sprague- Dawley 525 v + DTS 5 3
BMLU-b02FAL, HHAKET—80CIIRE L, NV a—2-6-1) VB (G-6-P, Sigma
Chemical) , B-=IF Y T7IFR7F=Vv VX7 LAFFY VB (BR1tA!, B-NADP', #V
IV VEERTHE) BLXUKC ZAKIEHEL., BEWE LT—80CIKREL, HHK
i 2T 89, MgCl, B X T HEPES Z 12, S9mix & L 7=, SO mix f#1E T THEK L
T A5GE. SOmix. 2fFRE MEM B (MEAET . SO mix L% &) B XU MEM Kt
(MEAE) ZEMLT SO G (5% S9. 0.83 mM G-6-P, 0.67 mM B-NADP*, 0.83
mM MgCl,. 5.5 mM KCl, 0.67mMHEPES) & L7, —J. S9 mix JEFHE T CTHEIFRHQL
Y B561E. SO RSO Hh ) I MEM B2 A L7z,

4 HERE S REHPHIER

FAEFERERBRICH D W RYE OWNIRRE 2 RET 5720 . HEBRYE oM s
ST EEL R, CHLAUMBE % 0.25% M) 72 VR AWTIEDT L72%, 4X10° fE/mL
OMFEBBEL L, 2O 5mL 2X10ME) 277 AFv 774 v a (HE 6o,
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Coming) (C¥ETE L C 3HMEREL 7,

S9 mix FAET CEBMAIET 254, 3mL 0S9 KD & B L%, HBRYWER
BB % 1SUL TOWML 6RRLE L 72, V) VERERERSHE (7 BIUM £&Y)
TR, TEEE W S mLICZH; L, S50 1B EL -, —F. SOmix FHEET TH
RIS 5356, SO RGO H )i MEM ¥ % V72 DAL O#EIX. SO mix FAET
DOUFERE L FRRICAT o 720 F 72, EHRAIRICBVTIZ, FEEH SmL & EHTHR L%,
WERY E W L 25 uL oML 24K BALEE L 72,

SO M EREI IR B VT, 0063 ~ 20mgmL (10 mM) DEFE&SETLEE
EmL72ECHh, SOmix FET CERBLEL-HES LU 4R ERLELFEI
RGOSR b/ 2 &5, 0.0031 ~ 0.10 mg/mL DI FEHIFEHTUEL 72,
¥ 72, SO mix IFHFEAET CHEBREMNET 25412, 0063~ 2.0 mgmL (10 mM) DERE#H
FCUEBL, BERTH, 10%FVIY VBEBRTREEL, 0.1% 27 ) A% VN4
ALy MCHRMA LA, BEEEMBERES (Monocellater ™, #1 ¥ /¥ NF T )
W, BESBELLEEL-SVEFOMSWBEELZERAL 2, URESZD 2D

FTa4 v arBHn,

5 FEAREAR

MR 3 FEHIHIABRIC BT, HPMP i SO mix 78 T TR B X UF S9 mix FEHFTE
TC2uRMERAE L2254 (Fig. 1) . BXUSOmix FEFAET T ERBLEL 54
(Fig. 2) . CHL/IU B8 a5 2 ¥0H) L 72, 50% HIEHHIEBEEIE. SO mix HHET B
L AT CHEBMAIEL 723546, #1121 0.0094 mg/mL 3 XU 0.091 mg/mL £ 721,
EHLER L 7235413 0.057 mg/mL & & o 72,

DT L RAREERBOSTORIRINIE WT, 50%BFEHHIHRED 205 RE
HEZRELEREE L, UTAK 2 TRl sEELREL. RBREEM L 2, JOk
BERBICBOTI BEEH ) MO F 4 v 2 (2L, BUENBREDS X UM
BETIR 280 2HV, 209 b0 MIIRBHRIERZMERL, GO 28U OWTITHES
EAIR R EERTIC X D AR REE 2 I U7, SRBRERE I, AP sl ml A B & (32
Tolz, EREMETIE, HEBRYWE% SO mix /A7 T & IEFFET T R RN L 72, il
BT 4R RIAIR L 72, B, ARERREOM, BRI, BB BB X LI A
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(BB DOAR) ZikIT7z, T2, BT EED X UBESBEICOW T, BEEE
MRFERIC X 2 MR FER DRE AT bR D2 72,

YT BEC OV T, SO mix FEFFET CERBLET 2546, MC 5 H# 3 mL ITR#%
BEDT 0.1 ug/mL &7 5 XTIl ., EHAET 23541 MC 255 SmL ICRFBRE
23005 ugmL &2 5 X ICHmML 7, £72, SOmix FAE T CEEBHLET 54, CPA
% SO FUGHE 3 mL ICEARIBED Spg/mL & 25 X 5 IZRL 72,
FORERMEEAOT 4 v allonTid, BERT O 2BMENIC, 2 VeI F2EK
RED 0.1 ugmL & 722 X ) ICIRML 72, BEKTH, BHEHEE, 0.02% EDTASF
D UBBREIEESE (G BXUM 2EEA) M THRLZEAL, 10mL O
EILEICEDEEL L7z (1000 ~ 1200 rpm, 57) o LEZHE T, LB LM
0.075 MKC1 KB 3mL Z MR . 305 MRRMA 21T 72, RIRLEER, Bl (25—
WVIKBERR =3 1vN) & 6mL Mz Eik L=, LiETRE, BUHHZBEE®EZ MR
TEL L7z AEROZRMEHEONT- 2%, PROEEH CAIRRZHKEL., t0IELX
FARTIRA (O LHTORX MRFICRBRENEFS, I—FEFBITRIAFE
FREAN) FICHTL, Z20XFREL:, 171 v v adzh) 6ORT A FEREER
L7
3% F LT (pH 6.8 D 1/15M V) BREEH R CHIGRE) TR I 1 FERET L,
KTETTWTREL 7z, RBEHEE S, RBERBNEFES B X UBEARMERO B 2HRL
ATA T =R, 274 FEERZ 32— FEFRICANRTREL .

6 FEIRGHT

FAOBETIICHLo T, BENRETIRBRELRE L2, Thbb, 20%K i OM
RO 2 R L IR EEIC D W TR AR 2 (E R 3, 20% Ll EoMf s Ese R L 7
RED) B, REOBVAEPLT 4 v ¥y aBOSRPHMBOLBEE (9255
ZRD, 274 v v a T 05% L L B DR D EVIRE E RBASTOT R SR &
T L 7=,

SBAEE (Table 1, 2) XX D, BARELED SO mix FAET BLTEFETICBW
Tk, €121 0.0090 mg/mL B & T 0.090 mg/mL DSZEARDAT DU RE: BEIRE THo
ZZERL, ChODBELZEOTUTAL 2 Tol 3 E ISR E L, MR



BWTIZ 0.060 mg/mL VFEARGT O RELRBRE TH -2 b, CORBELZED
TLUTFRL2 CRE3BELBSENRE L, T2, REOASIIE, BRBRBEERFEYS -
WHILENWRBAF 24 (JEMS - MMS) "V ICX 298EE DI VT To 72, 728 L, Fv v
TIZonTid, R EiEL D bR CFEREETH L EHR L. BERTFREOHEICIE
BORNWIEE Lz, KKERDY) . POREEPFHRL TV RWIRAHGZEE L7,
LI, BRI, FEAEE L URGSAROBERT OBR L . B
DB ZRFHABICEEA L TA Va2 IMPLRONTZATA FERME, ANDEHE
FEDF N ENBEERD D 52\ E D12 T — FILLTHH L7z, HERREF X 15 20018,
BRI I 18 800M DR P AIMINE % 54T L 72,

VST BB L BB BRI B X M BT, T4 v Yy —OE RS «©
IV AEEERE (p<0.01) 2FEE L7 /2, 2257 -7 —=3I7v VOHEAMEK
Y (p<001) KX h, ARKEHOBEEZRI Lz, CNOORERRESELL, &
WFER LB X 22 ek L CRERREFIEEOFMZITo 72,

R B L UEE]

HPMP i%, S9mix fF7E T 5 & UHEFET CHEEHLBEL 23546, BERRIRE (21T
#.0.0090 B X UF0.090 mg/mL) BT, FEEBEERE (Fyry 72Kk<) 24T 5M
FRROBBIEENENEN19.5%B LT 14.0% LML, BEOEREZ o7z (Tablel) o
F 72, S9 mix FEFAET T 24 BT L 723546 Cld, FOKROEERYE B X OE KM%
MBOFRIIRD NG holz, F72, SOmix AT CHEHELELHE, BERER
FE (0.0090 mg/mL) {CBWTDA, HBHREMBOEEZBEM (p<0.01) 2RO LN/,
BB 1.50% 1K<, L HE L2,
RBAOBERFOFRIVDO SN LBRFNICOVT, DIE? 2RO LA, 9
mix 7 F B & WIEFEE T OE BMAHEE TIX. #1271 0.010 mg/mL B X TF0.15 mg/mL
Lol

FRBAE R T, ERBLAERYOBRREREZ RV ZERES X UHFREICB VT
i3, PAREERE AT MO RBEE B X OSBRSS R R E FREEL o
7z (Table 1) o F7z. HRRILIERT O BEERBREDH T, UHKRTRIZE A LOMR
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DERFAAL L T 7228, B OSSR &R E CRIMBORBALERD o ol —
Ji. ERAEOEE, BERSIERE (0.060 mgml) XBVT 50% %8z % MRS R
HHNTWVD (47.0%) 5, REEREFFRSN hol, 2O LT, REH (41
M) ORFICEYROAEREZ L OMBEITEKSINLDEEILNL, T72, 24K HE
FEALER Tid | S9 mix IEAFAE T O E KM AL RS T RABARE W0 5 N7ZRE  (0.090
mgmL) X0 HEVEEISBERZEE (0060mgmL) Lo TEY, FOREZEZL
BRI ERERIC X WV RBESIERTRE L o2 &b b, RBAREOKRHE
WTEhholzbdbE2 LMD,

—F., BB E L L THWMCIiE, SO mix FEFET OERHNES X UG uE
CBWTHRBAROBEEREZFERL (Table 1, 2) . CPA X BIED SO mix FF7E T 1T
BWIRBEROBERELFRLL (Tablel) o IS ORHESRYWEOK/R LD, RE
BR ORI ASHERE S Tz

HPMP OBEME L LTk, AR YA Tz ) - VEIBITFONE, AT/ -V A
KoV Ti, REAERRR TREOREFHRE ShTwaY 45, SREBETH L5
AOEERE L. B (REaEAOKWRE) 2FRT5 2 &4, CREST Rfik
(F 4 b a7HkE AV 2BEAOB AR REE) 2 BV/MIOSH R LR S
NTwz, LaLids, XAXRTHEMLERYE T, Elke LT
bis(p-hydroxyphenyl)methane (52K DR G2 [ 30.2%. Appendix 1) ZFATED, &
OYE IO WTIRBEEMBEZ FRL 2V ENHRE SHTwE9 . KRB TR A
FRFROREL 22 EBMEHBOFR IR S, BEREMEMLZZ 25, BRY
O 2D EMER (Appendix 1) IZ X o THERE PFR SN TREYNSH L, M T, K
WEE I ETH L SOORMYE LTAVATVTFE FEEINRTBY (1w%k
il Appendix 1) . 37% RV AT T K RV~ 1) ¥) id CHL/AU RIS 0.015 mg/mL
UEORECHROERRELFRTHIIEVAONTVEY ; L L 25, KRBRICBT
AARIWVLT VT FORKEE, WERYHAFREDI000DILT EHETE L, EoT,
ARBRROMBUIE, ANVAT VT FUNOMOBER 2 EBTLLEFHLLEZD
nbs,
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Fig.1 Growth inhibition of CHL/IU celis treated with
(hydroxyphenyl)methylphenol
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Fig.2 Growth inhibition of CHL/IU cells treated with
(hydroxyphenyl)methylphenol

* The increased percent represents adhesion of test articie onto culture dishes.



Table 1 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with (hydroxyphenyl) methylphenol (HPMP)** with and without S9 mix

Concen- S9 Timeof No.of No. of aberrations No. of cells 4) : Concurrem6) Mitotic7 )
Group tration mix 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 0 11 4 0 O 6 0 2 (10) 2 ( 1.0) 0.00 — —
Solventl) 0 - 6-(18 200 O 1 O O O 10 U 0 2 (10) 2 ( 1.0) 000 100.0 —
HPMP  0.023 - 6-(18 200 2 1 0 2 O O 5 0 4 (20) 2 ( 1.0) 025 112.0 —
HPMP  0.045 - 6-(18 200 O 2 O O O O 2 0 2 (10) 2(10) 0383 + - 112.5 E—
HPMP 0.090 - 6-(18) 200 3153 1 0 0 54 0 31*( 155 ) 28*( 140 ) 0.38 72.0 11.6,11.6
HPMP (.18 *** - 6-(18) — - 0.0 —
MC 0.lpg/mi — 6-(18) 200 10 69 150 3 & 20 260 I 121*%C 605 ) 119* 595 ) 0.13 — —_—
Sotvent 0 + 6-(18) 200 O 1 O O 1 O 2 0 2 (1.0) 2 (¢ 10) 000 100.0 —
HPMP  0.0023 + 6-(18) 200 O O O 1 O O 1 0 1 ¢ 05) 1 (C 05) 013 94.5 S
HPMP  0.0045 + 6-(18) 200 0 3 5 0 O O 8 0 6 (30) 6 ( 30) 063 + + 99.5 —
HPMP  0.0090 + 6-(18) 200 4 35 55 1 1 20 116 0 X195 ) 39* 195 ) 1.50* 355 3.8,3.4
HPMP 0.018 **¥* + 6-(18) — — 28.5 Tox, Tox
CPA  Spg/mt  + 6-(18) 200 3 17 64 2 3 0 89 0  60*(30.0 ) 60* 300) 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 chromosome
condensation, were excluded from the no. of structural aberrations. 4) Eight hundred cells were analysed in each group. S5) 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 99.0wt%. Phenol, formaldehyde and acids (oxalic acid and formic acid) were contained as impurities.

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

**k% . 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 (hydroxyphenyl) methylphenol (HPMP)** without S9 mix

Concen- Timeof No. of No. of aberrations No. of cells s) Concurrent6) Mitotic7 )

Group tration  exposure cells Others®) with aberrations POL" Trend test ~ cytotoxicity  index
(mg/mL) t) analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) TA POL (%) (%)
Solventl) 0 24 200 31 5 1 0 0 10 0 10 ( 50) 7 ( 35) 013 100.0 B
HPMP 0.015 24 200 0 0 0 2 0 0 2 0 1 (05) 1 (¢ 05) 000 103.5 —
HPMP 0.030 24 200 0 0 0 0 0 O 0 0 O0( 00) 0 (C 00) 013 -— — 87.5 —
HPMP 0.060 24 200 O 5 1 0 0 0 6 3 5 (25) 5 (¢ 25) 000 47.0 3.6,6.6
HPMP (.12 #%* 24 — _— 115 E—
MC 0.05 pg/ml 24 200 4 44 111 5 4 0O 168 0 95%( 475 ) 93*%(465) 0.00 A -

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 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 99.0wt%. Phenol, formaldehyde and acids (oxalic acid and formic acid) were contained as impurities.
**%* . Chromosome specimens were not made because of severe cytotoxicity.
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