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4,8’ -AFL T Tx )= N DF A =— R NARZ— IS (CHL/IU #fa) %
AV RaERERBREEGBL, BEOEREE.

S9 mix JEFE TR I OE T CERFRAE (6 RN 18 FFF OEIERRF) L
TR BEERTF L IR IME T L., 50% OHEFEIMFIRE I Z 24 0.18 mg/mL
FB&000.19 mg/mL LHEE ST, E7z, 24 BB ERALEE (SO mix FEEFET) LIZBA.
50% DIEFEMFIFEEIL 0.11 mg/ml EHETEES T,

TNHDRERICEDE, S9 mix FEIFE TR LIOTFE T OE R A LS 1 50% DI
SEINHIIRE O 1.5 FOREICHEYE T3 0.28 mg/mL OREFREAERBELL, 5 B
FEDOURERE (S9 mix FETFAE T BIOYFEE T LS 0.055, 0.083, 0.12, 0.19, 0.28 mg/mL,
A 1.6) ZREL TR AKRERBRLER L,

FREFE R DOBIE B L O RIE RO RE RE BT, ek ETORER
(S9 mix FEFETRBIOFETED 0.083, 0.12, 0.19 mg/mL) ZWEL., RAEHITE
FHL T, £DFER. 59 mix FEFE T TEMHAEBELCRIRERICNT, REED
WEREZE 75/ (HEE19.5%) BREFHFHICERITEMUI, £z, FRE
BECIIRE RN (HEER1.8%) DOREFHREEZEDRD LI, S9 mix FFET
TEFFABLZSSICENThH, BREMICBWTREFEOHEREZE 15/
(HBLE:7.0%) OFEFZNREEREZNBOON, i, PREM CE&MERR (H
B :3.0%) BRFHFAICE BRI,

PAEDFRERIY, 4,4’ -AFL DT x )— ik, ARBRSA T ¢ CHL/IU fRARIC R A,
HERELBRTILE ML,
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OECD BEfF b EZMEZEMERARICRIBUEFAEFEO—REL T 4,4 AF L
V72— NVORGBHEREFRIEMETET S0, FrA=—X -NLRF ik
fAE (CHL/IU Mk 2RV ARAERERBREEZER L, i ARBRIL, THEAL
FOESREIRBROFIEICOWTIEET 62 4£ 3 A 31 A, BRIREE 237 5 ERE
306 B, 62 Z/mE 303 B, —HBIETERK 94 10 A 31 B, RIREEE 287 5, F4H 127
B, P 09-10-31 E/EE 2 5) BLU [OECD {LFMERBRIETARTAL 473/1FH
BRI A Ak BB RER (1997 42 7 A 21 RERIR) i S5&, L E
GLPJ(ERR 1243 B 1 BIIE, RIREE 41 5. £HEHEF 268 5. Tk 12-02-14 2
BE 1 5) RESFLTEBLE,

[ XU ]

1. wHEBRmE

TBME CHD 4,4’ -AF L P77 )—)v [BEFR:MDP, B4 :14,4’ -AF LU ERT =
SV, ¥4 14,4’ ~methylenediphenol, CAS No.:620-92-8, & & :200.24, oy &
& R 99.91wt %, B IBEEERTH
.. ebigftEn g, FHL GEXLT CRERE L HERY
BOWELERMEIREE Appendix 1 IR T, ¥/, B EIIERIFE D RZE ThHo
e LB ERME B VTR S,

BB, ERWEICETIEE GE GLP 7 —%) ik, R EREE ORFEICE X
TR RSN IZERTHHZ L0, BRBREROGEMELZRRIL O TII RN AL
7o

2. BERtRRYE

B RSB TRV A=Ay C (MMC, v &2 353A]]. B lE: T
%) BRUSYRBAT7I (CP, By hE %1 108H0568, Sigma. Chemical) % F R
A (ryhE 5 K279, RKIEMETE) iahL, ARRMNLCRERRICAV .,




3. MR LUEREM

CHL/IU FRAIIGLAMEOT T 25 AT, REFREFORBEEITT TN
BIEND, P ffREORBIZEBIN TS, ZOMia% JCRB ML 7Ib AF
(1988 £F 2 A AF. AFROMRE 4) L. ERE, MIEER (-196°C) PITHAAHERT
(HRAERIERFOMEAEL 23) Ui, TOMB (REIRFRHIR) 15 B, <A77 X< Dih 4
L) %, R, MR 2 REB XU 8 ATRBRIZHAW,

B ITIE, RIS (CS. wy &R 18060874, Cansera International) % 10 vol%
WU /eA—27 v MEM E:8iE (10%CS/MEM) # AV, CO, />Fa—F— (5%
CO,. 37°C) N THE#ELT-, A7/ MEM 5383, A —2 /L MEM EEHil =921 |®
MR (BKRE) 205129t TRELEbOE AV,

4. S9 FULRHK
S9 (my FEE :RAA~4T72, 2002 £F 10 ARG, Fya—<) E =/ 57—k
56— 7SR R E LT 7 BESORE Sprague—Dawley 27 v DO IF IR OFRELL
b OREEA L, B B E TR E R (—80°C) IR, /i a—2-6-U
(G-6-P, Sigma Chemical) | p-=3F L TIFT 7 =0 VXIVAF RV B (B-NADP',
AV INVEERTER) BXT KCl 2R BKICHEML, BEREL TRIEER (—8070)
WERE L. AT NIC 59, MgCL B XU HEPES (pH 7.2) 0%, S9 mix &L7-, 3
BRIZIZ, 10%CS/MEM:S9 mix % 25:5 DEIATEMUKZ SO BURHK (3 mL/T (yi/=)
EMATRBEEIToN (FRDTOBRKEE 5 vol% S9. 0.83 mmol/L G-6-P, 0.67
mmol/L B-NADP", 0.83 mmol/L MgCl,. 5.5 mmol/L KCl. 0.67 mmol/L. HEPES),

5. #BRYE MBI O

AR I L OB O TR OB R B EIIKICRIE T, VAFNVAVERF TR
(DMSO) AL T2 L5, DMSO (myh& S : DWLISTO, FItMIET ) 2
(B2t BR) LLRABRICAW:, R ELFTEEREL., BEICEMSEURR (N
el HEE N R PR T 200 mg/mL, YA EEERERTIX 28 mg/mL) ZAKARLUK,
ThEBEETHERL . OREOHRMEARBZARL, ZhboFMEE 1
Vol % WRIIL TR ZAT o7, 28, R BE R REICAMBS T, B3, BiE. £6
1RE DEIII2 Do T,



6. ARAIETE NI RER

REKRERRICAVAERDEOLIRBEZRET DD, HBRYEORME
FEWC B XIE S REZTR T, CHL/IU #fa% . 0.25% 7o VT LIZER, 4 X
10°M8/mL DFRPIREIE S L. #D 5 mL QX 10 ) T4y = (HE 6 cm) ITHEHL
7o, Be&BRLE 3 H B iz, LUF OFNE CERRAAE R I OSERFAEEIT o7,

S9 mix FFETBIOEET CERRLEST B E. &7 10 a0FRIKRETH
Z110%CS/MEM BL S IR B mL/T 1vr=) LRIt B (Rt
FIFREOHBRWERRW Q0 ul) 287 4o =2cBRML 6 B L-, £D
%, D ERIREHIRIAIR (PBS. Ca?* BEU Mg2" &4 1p) T¥e#L. 10%CS/MEM (5
mL/7 4ya) TIHIZ 18 REHIFRL, i, @B T 28/ 10, HE7T1v¥am
He#WeE 10%CS/MEM (5 mL/F(ySa) LAZMUITE, Bl (RMXR) Fuids
REOHEBRYERBIE (50 ul) 2487 1y =il 24 RFHEQEL,

WO TH, 2.0 mg/mL (10 mmol/L) ZE &R ELL ., 0.063
~2.0 mg/mL OEREEFF (ALL2) TREEIT o, EHE2HOT 1oV 2B BV, 72
15, ALERBRAAIES L OB THELbIC 2.0 me/mL DR THBNBD SN,

BRI TR, 10 vol% AN <V ARK CEEL, 0.1%7YRF N NAF Ly MR TEEA,
U, BB R MR R (Monocellater™, AV /AT ) # AV, BB A
B XFRRBEL LEER U 7o R AR ORI R SR A F I L 72,

7. YRR EAR

FRRIBFEINHERBRIZ IV VT, 59 mix FETFIE T RBIOFEET CERRUELIZIRE .
0.13 mg/mL DOWEEZREX D LABWIIITEEIME T L, 50% OHEFEIHIRE X TR TN
0.18 mg/mL BXTN0.19 mg/mL LHEFE S (Fig. 1), F72. 24 FEFIEFEABELTZE A
50% OHEFAIMHEIRE L 0.11 mg/mL EHEESH- (Fig. 1),

ZOZEPLYAEEERBRIZET, S9 mix JEFEE T B I OTERE T OE R AL
BEEHIT 50% DOHEFEINHIFEEE DO 1.5 (FICH Y 75 0.28 mg/mL % 5rs (LB L1,
3EE 1.5 CRES BEREL TRAERERRE EBL,

REEREFRRICISO T LREDIVAROT (v BB TIZ2H) &
W, 2050 2 IV REEEARZERL, B0 2 BUZ W TR B R R M
FHTKVImIaETE R AR E LT, SRR RIEIL, MRS mH R B S TR T~ 7=,




TRTONERSCH R E AR, 2t (AED) X RBEL G BB ERIT . b5
MESFRBEIZ DWW T, S9 mix FEFAE T B X OFEE T OB AE TIT, MMC (20
ng/mL) BECP (1 mg/mL) ZEKBENBZNEH 0.1 pg/mL BLO10 ng/mlL &7
BHIDITEILUT,

LAEERAOT 4y 20l oWUL, BRE T O 2 BFERNC, 2 BN RER
BEDS 0.1 pg/mL 72D I0CIMLT, R T, BT T 0.02%EDTA &8
PBS (Ca®" BL UM RE) T4y adizh 5 mL A THIKEZ 1ML, 15 mL DL
BB L=0b, EIL (1000~1500 rpm, £ 5 43) L, LiEZ# T, 3mL @ 0.075 mol/L
KCl KA A % 30 4y BHEIRAE AT o, (KIRMERE, [EFEKR (A¥/—L Kk
BefE = 3:1 (v/v) BAERIEOM 2 RN THMICREL, BILLE, Z0%., LiEE
BT BOSR R E R RN GEILLE, ZOBEREE K E T %, D BOEE
Mz CTHIAZREL . ZODBEATARI TR (HoHLHT7rAME S IR R
EES - FEEFBLORTAIRESEZRAN) RCETL EOEERELE, 1 T4y
T aphizl) 6 MDATAREARZERL T,

TERU AT ARRARE 3 vol%F LYK (pH 6.8 @ 1/15 mol/L V- EEFEETR TN
AR THRAH%, ATV CRELE, REEHES S, RERREIE 5B L0EA
ERD B fZARLIEAT AR —RIZ, RAZANEARZT—REFIRICAN TRFL,

8. YutaikoHr

LeBARGITIZHET - T, BUE RSO X R B LU0 RHERETRE . 20% 2
EORGHETERT, v 2 Faodabbll 0.5%L LOSEER OB AP BETRES
HIUWTL 7=,

T A4y T2 LBPLRONIZATANER 4 1% 4 ADOBEE DTN TSN
SHIRVIREE T T U e, BB R R LI S0k L Qi R P E A%
L., 1 #H7h 200 1 (100 M/ T 1o =) OFLRP IR OWTHRERF O
B, 1 BEH7-Y 800 18 (400 M/ T 1> =) D5 RFEMARIZ OV TREE M
F (B H0S 38 ALl L) OBEFRATL, TORRICESINTRERELRoMilas
FEIEMBADHBERERD T, Fry T BBRIREERTOLAIL. A ARRELERIK



& HHLBPRBHTE VICLESERICE SN T o, By Z7ICoNTit, B
B IBLDL IR R L, B B M BB DM B S DR DL
L7z,
WERE FroT 2B 28T AMIE LU EMEMIED HREIC VT, R
M) XERRBELE BB AEREEAN B L O R BB T T 4w v — DB B
2 (p<0.01, A1) X0 BEBEREERER LIz, £, 2770 7T —I7 vy VO a
BIE P (p<0.01, K Ik BRKEHEOEBEL R L, ThoDRERREPSEL
L. A0 LA D ORI B L T e (R B R DR & 4T o e,

[ERBIUEE]

A ETEINHI R OFER I, Ak 1.5 THERE (59 mix FEFETBIVEETE
% 0.055, 0.083, 0.12, 0.19, 0.28 mg/mL) REL. EFHE LB LA BRE EHL
7o

AARIEFER DB ERB IO RGO G AT 7o G R (Tables 1, 2), YeafkoiT
DAIRER BB RE (20% 2L EOBTERTHD 0.5% LA EOSZHEE 2R UIEE) X
S9 mix FETEIE TR LOTEIE FOMERREIAIRLE 12 0.19 mg/mL DEE Th-o7e 2 bb,
ZOREEEDLUT 3BEHFBENRLU, R HTEIT o7 R. S9 mix FETF
ETCTERNFABLZREG BREHCEERELE TOMIE (HEK:19.5%) 2
FRTEANTE BITEML | BEORERNEL 7 (Table 1), Fiz, FEERARIZOW
TIHPREMN TR EHICERIOEM (HERE 1.8%) Lz (Table 1), S9 mix FFFET
TEFFLAELEEEICI. BRERCHESEE RS 758 (HEE:7.0%)




FHEMICERITHEML (Table 2), FEEMEMIZICOVNVTIE, PR ERE THRATERIIC

BT (HM3EE:3.0%) Liz (Table 2) . S9 mix FEFFE TR IUFRE T OERFH
BT A EHIC, FBRENAGEEMIRIZ WO, BEKTFENED bR
D3, 2 DOMBELEE TRERDMBR AT — R L ORI ECHE IR ER CIIMiEE
o IR RE R B D B I LA B B SR SRV AT RBME DS B 2 DINAS LI Eb,
Wt &I L7z,

U EDIDI, BIEORERPELNIILDD, Dy V2 RDIEZS, ER I
VNTHE, SO mix FEFE TR I OVEE TOEFRAE TIEENE 1L 0.26 mg/mL BLT
0.64 mg/mL &7 o7, FEEMERARIZ DV TIL, S9 mix FETFFE T B L UELE T O&ERRR
MHETIEZFNFN 13 mg/mL BI3.5 mg/mL 27208, AT EITo - E @i
BE (0.19 mg/mL) @ 10 fFLL EDRETHAZENDRI I LTz,

BEPERT BB E L L TRV MMC i, S9 mix JEFFFE T CEFRFFARELZIB ST
THREEROBERFEZFHERL (Table 1) | CP ik S9 mix {77 T CEMMLAELIZEE
ICRBWTRAKOBERE LB LA (Table 2), ZNODBBMER M E ORERLY, &
EBRR ORI FERINTZ,

MDP I2-0UNCTh, S BFSERF CRMEL 1o M % IV VB R 2R 2 AR CIAME OORE
ERBLNTNS ¥, Ff2, MDP & 2,2" - AF Lo PTx )=k 2,4°-AF L 0P T x ) —
NDREW (ENThOEEHIL 30.2%. 18.8%. 50.0%) DHEMAERFEHEBRTIL,
B REIC OV TN, B ERIIC DWW T $9 mix FE F CREHENAR B EE
DEBDHHN TS Y, ZD X512, MDP & 3BE DR ME TEU ORI/ LD
5. 3BEDAT L V7 ) A DREW RO LN R BEREHERIERIIMDP I
FLR A TEEMEL B A BB, |

%72, MDP (27 =/ —)V F) OBREWE THHL AT =/ —/ APIZOV VT 59 mix
HIFE T OERS AR TOLEERE BL ORI IR BEOR RPEL
N 4,4° - ZNR= NPT = )= (ERT =) —b 8) HZ-OWTiE S9 mix FETEAE FRE
MFEAE T OE R R LI RIS T OB ER DO E RENRDLNT
VWD,

BU_EO#ER LY, MDP 13, ARBREMET T CHL/IU S e R E 2 55
FEmLT,
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Table 1

Chromosome analysis of Chinese hamster cells (CHL/IU) treated with 4,4'-methylenediphenol (MDP)** for 6 h without S9 mix

Concen- SO Timeof Concurrent? Mitotic? Number Number of structural aberrations Number of cells Number 9 7
Group tration mix exposure cell growth  index of cells 4 Others® with aberrations of pelyploid Trend test
(mg/mL) (h) (%) (%) analyzed gap ctb cte csb cse mul total +gap (%) -gap (%) cells (%) -gap POL
Negativel) 0 —  6-(18) 100 — 100 0 2 0 5 0 O 7 0 3 30) 3 ( 30) 1 (03)
100 1 2 0 1 0 0O 4 0 4 (40) 3 ( 300 2 (05)
200 1 4 0 6 0 @ 11 0 7 ( 35) 6 ( 30) 3 (04)
MDP 0.055 —  6-(18) 98 — not observed
MDP 0.083 —  6-(18) 96 — 100 0 1 1 2 0 0 4 1 3 ( 30) 3 ( 30) 1 (03)
100 2 0 0 o 0 0 2 0 2 (20) 000 1 (03)
200 2 1 1 2 0 0 6 1 5 (25) ‘3 (15) 2 (03)
MDP 0.12 ~  6-(18) 88 — 100 2 1 1 0 0 100 14 0 5 50) 3 ( 30) 8 (20)
100 3 300 0 0 6 0 S (50) 3 (30) 6 ( 1.5)
200 5 4 1 0 0 10 20 0 10 ( 50) 6 ( 3.0) 14*% 1.8 ) + -
MDP 0.19 - 6-(18) 69 2.6,4.0 100 2 21 47 0 0 10 80 1 28 ( 28.0) 28 (28.0) 1 (03)
100 2 9 12 0 0 O 23 0 12 (120 ) 11 (11.0) 1 (03)
200 4 30 59 0 0 10 103 1 40 (200 ) 39%(195) 2 (03)
MDP 0.28 —  6-(18) 16 — not observed due to exireme cytotoxicity
MMC 0lpgmL — 6-(18) — — 100 7 50 70 2 ¢ 10 139 0 70 ( 700 ) 67 (67.0) 1 (03)
100 3 32 73 1 0 0 109 1 59 (590 ) 58 (580) 2 (05)
200 10 82 143 3 0 10 248 1 129 ( 645 ) 125*( 62.5 ) 3 (04)

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; POL, polyploid; MMC, mitomycin C. :

1) Dimethyl sulfoxide was used as solvent and added at the level of 1 vol% per dish, 2) Cell confluency representing cytotoxicity, was measured with a Monocellater™,

3) Metaphase frequency was calculated by counting 500 cells in each dish.  4) When the number of aberrations in a cell was more than 9, the cell was scored as having
10 aberrations. 5) Others, such as attenuation and premature chromosome condensation, were excluded from the number of structural aberrations. 6) Eight hundred

cells were analyzed in each group. 7) Cochran-Armitage's trend test was done at p<0.01(one-side).

*, Significantly different from the negative control at p<0.01 (one-side) by Fisher's exact probability test.

** Purity was 99.91 wt%.
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Table 2 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with 4.4'-methylenediphenol (MDP)** for 6 h with S9 mix

)

Concen- S9 Timeof Concument® Mitotic” Number Number of structural abetrations Number of celis Number & 7
Group tration mix exposure cell growth  index of cells 4 Others™ with aberrations of polyploid Trend test
{mg/mL) (h) (%) (%) analyzed gap ctb cte csb cse mul total +gap (%) -gap (%) cells (%) -gap POL
Negativel) 0 +  6-(18) 100 — 100 2 6 0 0 0 O 2 0 2 ( 20) 0O ¢( 00) 2 (05)
100 0 1. 0 0 0 0 1 0 1 ( 1.0) 1 ( 190 3 (08)
200 2 1 0 0 0 0 3 0 3 ( 15) 1 ( 05) (06)
MDP 0.055 +  6-(18) 88 — not observed
MDP 0.083 +  6-(18) 86 — 100 1 0 0 0 0 O 1 0 1 1L.0) 0 ( 00) 1 (03)
100 1 1 0 0 ¢ 0 2 0 2 (20) 1 (10) 6 (15)
200 2 1 0 0 0 0 3 0 3 (15) 1 ( 05) 7 (09)
MDP 0.12 +  6-(18) 78 — 100 0 0 3 0 0 O 3 0 1 (10) 1 ( 10) 12 ( 3.0)
100 1 3 2 0 0 0 6 1 3 (30) 2 (20) 12 (30)
200 1 3 5 0 0 0 9 1 4 (20) 3 ( 15) 24* 30) + -
MDP 0.19 +  6-(18) 62 44,18 100 0 9 2 0 0 10 21 1 8 ( 80) 8 ( 80) 0 (00)
100 3 5 7 0 0 0 15 0 8 ((80) 6 ( 60) 9 (23)
200 3 14 9 0 0 10 36 1 16 ( 80 ) 14* 70) 9 (11)
MDP 0.28 +  6-(18) 23 0.0,0.0 not observed due to the small number of metaphases
Cp iopg/mL. + 6-(18) E— E— 100 4 25 30 3 0 O 62 0 35 (350) 33 (33.0) 1 (03)
100 3 14 35 5 0 0 57 0 37 _(37.0) 36 (36.0) 0 (00)
200 7 39 65 8 0 O 119 0 72 (36.0 ) 69*( 34.5) 1 (01)

Abbreviations: gap, chromatid gap and chromosome gap; cth, chromatid break; cte, chromatid exchange; csb, chromosome break; cse, chromosome exchange (dicentric

and ring); mul, multiple aberrations; POL, polyploid; CP, cyclophosphamide.

1) Dimethyl sulfoxide was used as solvent and added at the level of 1 vol% per dish. 2) Cell confluency representing cytotoxicity, was measured with a Monocellater™,

3) Metaphase frequency was calculated by counting 500 cells in each dish. 4) When the number of aberrations in a ¢ell was more than 9, the cell was scored as having

10 aberrations. 5) Others, such as attenuation and premature chromosome condensation, were excluded from the number of structural aberrations. 6) Eight hundred

cells were analyzed in each group. 7) Cochran-Armitage's trend test was done at p<0.01(one-side).
*_ Significantly different from the negative control at p<0.01 (one-side) by Fisher's exact probability test.
=+ Purity was 99.91 wt%,
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Fig.1 Growth inhibition of CHL/IU cells treated with
4,4'-methylenediphenol

Precipitation was observed at 2.0 mg/mL (arrow) at the beginning and the end
of the treatment in the medium.

*1: After stainning, many cells were observed on a dish.

*2: After stainning, many cells and precipitates were observed on a dish.
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