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4,4’ BT 2= VT F— NV DF A= — K NDAF il B S (CHL/TU #ijE) %
AVBREERERBREERBL ., BEORREE

S9 mix FEFAE T RBLOTETE FCakelbl /s (6 RrRElALE % 18 RefIDEIERR) L
T35 E . B NCRE T LAY, 50% 22 28 mmilER IR ohieho Tz, 24
RERTEGEALEE (S9 mix FEFFLET) LEBAITIL. IREICHRTFL CHBENRETL,
50% OB FEINHIEE 1L 0.046 mg/mL EHEESNLIZ,

INODFERICESE, S9 mix HFAETBIOFEFOERFAELLIC 1.9
mg/mL (10 mmol/L) DR EZRENBEIRELL. b BREORERE (0.12, 0.24, 0.48,
0.95, 1.9 mg/mL., 22k 2) ZRREL., L LR ERRERB L, LHLRIG, SR
BAMEL, SATATRE7: 3 BEMBIBLIRDo/o2& b, 0.48 mg/mL DR EL B =L
HRELL., 6 BRFEOERERE (0.015, 0.030, 0.060, 0.12, 0.24, 0.48 mg/mL, ALk 2) %

BREL. LERRERBREER L,

MR EDOMERB LS REEOSITEREEIC, R o 2T RER
(S9 mix FEFFLE TR LVFFE FLbIT 0.030, 0.060, 0.12 mg/mL) ZPWEL. Retath sy
W ERL 7z, £DFER. S9 mix JEFFIE T CEMRAEL 23 X TOAEBIZIBVT,
RtafROMERELE T (HBRE:9.0~15.0%) OFFHENREEREIRBDL
Nic, Ele, PREMBIOREERF CIIMFEMME (HBE ERER 6.0%BLT

2.3%) DIEFHERI A BEZEZNFRDONT, S9 mix 727 F CERFABLABEAITB Y -

Th, PREFBIUSREN CHERTEZH T (HEFE . 21N 11.0%BX
O 16.0%) BIOEEMEMIE (HELE 2NN 14%BI O 1.0%) OFaHENRE
BENAEDOLNE,
UUEDRERIY, 4,4’ -7 2= A U3 —id, ARBREM4 T CHL/IU fifa iz gt
HEREEFRTHEERLE,



[Pk B #9]

OECD BEFtEMELREMRRICEIEMHREFTEDO —REL T 44 -ET==
NOF— N OREEEREFRIERAEZTME T 5720, FrA=—X - NALRF—fiti B KM
B (CHL/IU #ifa) 2RV 2R EEERBREER Lz, 7ok, ARBRIL, R
WS ARBRBRD IO (BEFI62 453 H 31 B, BR{REE 237 5, IERHE 306
. 62 FJHE 303 5, —ERIEFRL IF 10 A 31 H, BRIRKH 287 5. B4 127 5,
R 09-10-31 BFE 2 B) BXU TOECD {LEMERBRIETART AL 473/1TAE
WIS AR R RBR (1997 £ 7 A 21 BIR) cESE, [b2mE
GLP J(TR 124E 3 A 1 BEKIE, BHRAHE 41 B ARRE 268 5, Tk 12-02-14 &
RBE 1) 2BFLCERLE,

[#Ebs L]
1. g ,
BB ThD 4,4 ¥ 7== V%4 — ) [BE#:BPD, B4 ¥ 7= /) —)b, 4
4,4’ -biphenyldiol, CAS No.:92-88-6, & F+&:186.21, vy &5 B :99.96
wt% ., B 1 HEAHKETHY, .

DRI, BAL GEX T CERAE L RYE OMELZERIMER
%% Appendix 1 1”7, ¥z, (R EIIERYW PR E Chofc i b3 R E i
HEIZBVTHER I,

2B, WERWEICETIER (JE GLP ¥ —2) 1%, R ERME OREICEIZ
R, RSB R THHI N0, RBRBROEEEZHRLILOTITARN L HEL
7

2. B FRME

BB L TRW e h=ATr C (MMC, ry &5 353A]]. W FofREE T
¥) BLOY o aRR7 73N (CP, vy &R 108H0568, Sigma Chemical) % B JH i
A7k (my &5 K279, RFEREKTE) 2B, ARRELTRBRICH W,




3. ffiEde L USRS

CHL/IU #fai3 R A 80T —RIL 26 AT, RAERFORIREICT TN
BIEDD, P EREOBRHICEASh T, ZoMiaE JCRB Mg 7 IO AF
(1988 4= 2 A AT, APROMAREL 4) L ERE IRIFER (-196°C) PITHAERT
(HRSRTERFOREREL 23) L, TOMEL (IR 15 BER, <=7 X054
7L) %, FEURTE., AR 4, 5 BXUN 10 A TRBUICHV VS,

BRI, PR miE (CS, oy & 5-: 18060874, Cansera International) % 10 vol%
WMLz1—27 v MEM $#%# (10%CS/MEM) Z# AV, CO, /v Fax—F— (5%
CO,. 37°C) NTEEL, A—7 /v MEM BERIT, /— 7/ MEM il =2 21O
BR (BARBER) 205> TREL L 0% AV,

4. 89 RIS

S9 (@ MEE RAA-472, 2002 4 10 A BLE, Fya—~) 1k, =/ e F—ve
56—~ T IRV ERR S LT T @ENORE Sprague—Dawley 2Ty PO FFIE LR L
TEbOEBAL, ERRECTHREERE (—800) KRELL, F7ra—R-6-D B
(G-6-P, Sigma Chemical) | p-=aF > TINTF =0 VRIL-A4F KU B (B-NADF',
AV ZNEERT ) BILOKC ZEBAKICENL, BAaREL TBEEME (—807C)
WZRE L, FERBRIZNIZ S9, MgClL, BXUYHEPES (pH 7.2) 2M1%., S9 mix &L7, B
BITIX, 10%CS/MEM:S9 mix % 25:5 OF|E TRFLE SO FULSK G mL/Favi=)
EMXTRBEIToT (BRRDORMEBE: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. MR E TR O

BIE R I OBBIED T RBET O R R EIIKITRE T, PAFVAVEF TR
(DMSO) [TE LIz b, DMSO (ay &S DWLIST0, FAHiZ T 3) 2K
(Bt i) CULBRRICAVVE, R ERTEEFLEL ., RIS TIRIR (W
RSETEINHIBRER CIL 190 mg/mL, Y kR ¥ B CiX 48mg/mL X T* 190 mg/mL)
FRRRELL, ZRERETHRL TR~ OBRE ORRYE Rk E2TERL, Zhb
DIREIEZ 1 vol%BMU TRIEETT o7, 703, R EE IR RS S 7o BE ., F 3
R, EERY OB DT,



6. ARACIEFEINHIRER

P RERRICAVAEBRMEOLMEBELRET DD, HHBRME ORI
TEICB KT THEE T, CHL/IU Mz, 0.25% N7 2 AN TIBLIE, 4X
10 /mL OHIRFERE L, FD5mL QX 10°E) 2T v = (B 6 cm) ([ZHEREL
7o, B22EB844 3 A B, LA T OFIE CERFRAE B I UGB ZT o7, _

S9 mix JEFFE T BIOFEE T CERBAETIHE. &7 vV aDBERIREEN
ZI10%CS/MEM BLUSO BISIKR B ml/T 4via) LR %, B (B iR)
FrRFBEOWBRWEREE Q0 pl) 287 1o =iZ¥RIML 6 RFHEAEL, €D
%, VBRIREIR IR (PBS, Ca*T BLU MZ & & Te) THL., 10%CS/MEM (5
mL/T 4yi/a) TELIZ 18 RERIER L, ¥, Bl A5 810. &7 102
R E 10%CS/MEM (5 mL/T (vra) XML, B (BMEXTRR) F13%
EEOHBRWETRER (50 ul) 287 1y =il 24 BFRIAEL,

VW OMBEE I BV T, 1.9 mg/mL (10 mmol/L) ZEEAEEELL., 0.015
~1.9 mg/mL DOBEFE (AL 2) TOUEEIToM, K8 2 MOT 4o aZ AV, 72
| 3. MEEBRAGRTR L OUEAE T BELb 17 0,24 me/mL BL_E W CRIRRAIC L AR
DD O,

BB T, 10 vol% AN ~U AR TEE L. 0.1% 7V RZ N SAA Ly MR THE
L7z, BEE M E EE Monocellater™, AV AN TE) AW, B (&
1) Sk PREEL HER L 7oA LB B ORI SRR & FHA L 72,

7. PAERERR

FERE T IMHIBRBRIZ B\ VT, BPD 13 S9 mix FETFE F B L UVFEE T CERF B QL
TEBE AT, 50% % 2 S EFEMFIE IR b o7z (Fig. 1), —7 ., 24 FEEHE
FeALEB LT3R | 50% OHEFAIDH] IR 1 0.046 mg/mL LHEEESN - (Fig. 1),

ZOTEDBYE MR ERBRICIV T, S9 mix FETFE FBLUVEE T OE R R AL
FETIX 10 mmol/L DRETHD 1.9 mg/mL ZHENBERELL, A 2 T 5 R
ELTYRaERERREEE L, LHLRAS, SEHEHANMEL, ST rTfel 3 IRER
BRONED I END, 0.48 mg/mL ZRELEIREELL, 225 2 TR 6 REL PR
ELTHAKEERABREEMLTZ,

GEERERRICBONUILRESIDAROT 1y = (GBI &




FIVN, Z0YH0 2 iR R AR (ERIL . BI0 2 Mo\ TR A AN
FHC LA SR E LT, ARREBREIT. MR AR EITERRITITo T,
T ANTOLERFTH B E IR, B B SRS GM T BRI, 5
P RRBEIZ DUV T, S9 mix FEFIE TR LOTEIE N O RFEAE Tk, MMC (20
pug/mL) BEONCP (I mg/mL) ZHEERENRFNEFN 0.1 ng/mL 3L 10 pg/mL &7
BEAHMLE,

REFEARDOT 49200V CE BRE T O 2 FERATNC, VBN RE R
BEDR 0.1 pg/mL E72BIDHMUT:, BB T# . BERE1E T, 0.02%EDTA &8
PBS (Ca®* BLUMg ' AE) 2T 1vvabizt 5 mL X THIBLEIXAL, 15 mL DL
BB LG, &k (1000~1500 rpm, 9 5 4) L. EFEZHET, 3 ml ¢ 0.075 mol/L
KCl KB EMZ A 30 HFHKIEAEEIT o7, (KIRAEEE, BER (AF/) K
Eelfg = 3:1 (v/v) BAERIROK 2 SR THN B, EIkLE, 0%, LiEx
BT BUSMEREEREMA GRR L., ZOEEBELERETo 7%, LPEDOEE
BEMx THRRZEEL, TODBEFATANI TR (oL 7 AN IR R
RIE 5. a—FEEBIORTAREEZRA) LIGHTL. 2OEXRELE, 1 71y
L adleh 6 OATANER LML, N

ERIL T AT ANEEAR% 3 vol%F AWK (pH 6.8 @ 1/15 mol/L V- EEEREHK CA R
PR TYRER, KTTTWVWTRELL, RBRFTEE S, ARRHRIESBIOER
TERID B &R LIZATAR I — AL, AFGAREARZ 2 —RE BRI AN TRF LT,

8. BueaikiwT

QB IHTITIESL - T & AR SO S AR I L O RREE T, 20% 2
EORREFERT, 0 2 TAvd=bbil 0.5% U DS RIBEOBELBETHEL
HIRRL 7=,

TAVY 2 1 BPORONIATARER 4 % 4 N\DBLEFEDEIE LIS
GyIRHIRVREETOHT U T, BRI, 2308 L TV o2 P il iu %
U, 1 BEHD 200 8 (100 ML/ T 1o =) ODRFPHMIGIZ OV TSRO
FEHE, 1 BEH72D 800 18 (400 M/ T 1o =) DHRPEMIRT OV TREEMER



B (R (K% 38 ABL L) DRETTL, TORRICE SV THEREE R MIEL
RS DB RS KT, Foo TERREKRE O, A ABELERE
2o BUBMRBRARS VICk3SBECESV T o, vy 70OV T, B
(/3 FEIB LD FER S BRI L B B R TR OUE IR DL
L7z, _

HERE (Fro 2B 28 THMIE X ORI HERIT >\ T, 2
M L) SRR LABR M BAEIRERT 35 L OB HERT IEBERT T, 74 S — D IR SR
B P (0<0.01, AD IV EBEREEEM L, o, 2770 - 7T —I7 vy VO/ER
BE D 00.01, FR) X0 B BKIFEDH BERE UL, ThEORERRESEL
U AR 72 AR B O I 2 I L T P B R R b DB 21T o7,

[FERIBIUEBE]

MBI OORE R LY, AL 2 THRE (0.12, 0.24, 0.48, 0.95, 1.9 mg/mL)
REL, ERFFAERIEIC I ARBRE EiE U, $TEROBI TR R, WS OMEREED
BUTH 80% LA L DIEFERZRUIZHS, HEEEHMEL, ST 3 IERNABLN
IRIHTZEDD, 0.48 mg/mL R EIRELL, A 2 T6 A (0.015, 0.030, 0.060,
0.12, 0.24, 0.48 mg/mL) ZFHREL . BRFFAIIEICIHRBREZENEL 2,

FAIBTEE DR E B LOSEEE DS EIT TR (Tables 1, 2), Yol 5H7
RTREZS B IR (20% LA EDHEFERTOND 0.5% L LD SZHEEERUIEE) 11,
S9 mix FETFE T BLOFEE FTOERFMAELHIZ 0.12 mg/mL &ieofe, - T, R
EDITTRL TITNoDREEZEDUT 3B EMLBEMRLL, R EoHTETo




Teo T ORGSR, BPD X, S9 mix JEFF/E T CRRHME LB S, REKFHEIIEDLN
TednoTeis, TARTOLHEBFICBWTHELZMIED 9.0~15.0% TREAFOEER
BRRDOOIN, WTNAREIFFRICERE THY., BHEORERABLN (Table 1), ¥z,
TREBESIUREERICIWN UL, FEERE (HREFIZETATH 6.0%BLV
2.3%T) PEEFHEMICE BITHEML ., BEORE R3BoN7 (Table 1), S9 mix fF7E T
THEERABELZEAICE. PREEBLVOGREN CHESREEE TAMIoRE
FHCEEREMN (HBRE: ZNEN 11.0%BLY 16.0%) BFDBIL., BEORER
NELNT (Table 2), Fio, EEMEMIGIZOWTH, MBERBI O ERERN CHE
FRNCH BRBMAROON (Table 2), TOHEER (TN 1.4%BLU 1.0%)
FHEWS DD, S9 mix FEFFIE T OERRIAHE ORERLBEEL T, Bik& Lz,

PLEDINT, BHEOFERIELNTZZE0E, Dyl V&R 7L 4, S9 mix FETFE
TRIOFET OERELIIZK T EER BT T2 D, EIZ%EIE110.33 mg/mL
BLUN0.14 mg/mL 72 o7z, fEEMEMIRICOVYTCHL, S9 mix FEFEE FRIOFEAET O
HERFFAE TITENE 0.79 mg/mL BET 2.3 mg/mL &7257243, S9 mix TF/E T
PR R ALERIZ DV, PR AT T o7z (0.12 mg/ml) @ 10 fELL B
ET %6_&7b>6$€3‘%5’f~&7’£o7‘_0

BB BR A &L TRV V2 MMC 14, S9 mix #T £ T CEMFRLELISEE IR
THREAEOEEREEZFHFFL (Table 1) | CP X S9 mix 74 F CEFRAELEE
WWBWTHREADOHEREFEFR L (Table 2), ZNEOBIER BB ORI, A

ERRORTAHEREN,

7235, BPD [Z WL, U ART CEMLZMEE AV 2 RIFEALRRBR ekt
DFERDBFHITNEY, BPD @ 2 DDKEEE DRV biphenyl iZ-0WTIIERZERE
FRBRCRRME O PR ERBRCITwU R S9 ZAVWEEA BT "OBRIRES
ALTUND, 72, biphenyl IZAKBREEMN 1 D#54E L7~ o-phenylphenol &/KEEEED 2 S
U7z 2,5-dihydroxybiphenyl 120V T iiHef R 2 3B Gl IR & T CIIRRIED
FERMELN TN DY, b0z e, biphenyl ITFEA T 2KEEEDELALBIZL -
TYREEREFREMBRLRZEEZOND,

P EDFEREY, BPD 1%, ARBREM T T CHL/IU Ml G AR 2B R THE
FERLTz,
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Table 1

Chromosome analysis of Chinese hamster cells (CHL/IU) treated with 4,4'-biphenyldiol (BPD)** for 6 h without $9 mix

Concen- S9 Timeof Concurrent? Mitotic? Number Number of structural aberrations Number of cells Number 6 7
Group tration mix exposure cell growth  index of cells 8 Others with aberrations of polyploid Trend test
(mg/mL) (h) (%) (%) analyzed gap ctb cte csb cse mul * total +gap (%) -gap (%) cells (%) -gap POL
Negatived) 0Q —~  6-(18) 100 — 100 ¢ 0 0 1 0 0 1 0 1 10) 1 (¢ 10) 0 (00)
100 0 0 1 0 0 0 1 0 1 (1.0) 1 ( 1.0) 0 (00)
200 0 0 1.1 0 0O 2 0 2 (10) 2 ( 10D 0 (00D
BPD 0.015 —  6-(18) 100 — not observed
BPD 0.030 —  6-(18) 99 — 100 4 8 48 1 1 10 72 0 20 (200 ) 19 (19.0) 1 (03)
100 1 3 31 3 1 10 49 0 12 (120) 11 (11.0) 1 (03)
200 5 1179 4 2 20 121 0 32 (160 ) 30*% 15.0) 2 (03)
BPD 0.060 -  6-(18) 89 — 100 1 4 43 0 0 0O 48 0 14 (140 ) 14 (140) 28 ( 7.0)
100 2 4 181 0 0 25 0 12 ((120) 10 (100) 20 ( 5.0)
200 3 8 61 1 0 0 73 0 26 ((13.0) 24*120) 483*( 6.0) -+
BPD 0.12 - 6-(18) 78 5.6,3.0 100 3 2 11 0 0 O 16 0 8 ( 80) 6 ( 60 9 (23)
100 2 2 23 2 3 0 32 G 13 (13.0) 12 (120) 9 (23)
200 5 4 34 2 3 0 48 0 21 ( 105 ) 18* 9.0) 18 % 23 )
BPD 0.24 -  6-(18) 78 0.2,0.0 not observed due to the small number of metaphases
BPD 0.48 — 6-(18) 80 0.0,0.2 not observed due to the small number of metaphases
MMC 0.lug/mL — 6-(18) — —_— 100 3163 1 1 0 55 0 35 (350 ) 34 (34.0) 0 (00)
100 13 21 41 3 0 0 78 0 43 (430) 39 (39.0) 0 (08)
200 16 37 75 4 1 0O 133 0 78 (390 ) 73*% 36.5) 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; 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 (oen-side) by Fisher's exact probability test.
** Purity was 99.96 wt%.
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Table 2

Chromosome analysis of Chinese hamster cells (CHL/U) treated with 4,4'-biphenyldiol (BPD) **for 6 h with $9 mix

)

Concen- S9 Timeof Concurrent? Mitotic’ Number Number of siructural aberrations Number of cells Number &) n
Group tration mix exposure cell growth  index of cells 4) Others® with aberrations of polyploid Trend test
(mg/mL) (h) (%) (%) analyzed gap ctb cte c¢sb cse mul total +gap (%) -gap (%) cells (%) -gap POL
Negativel) 0 +  6-(18) 100 I 100 1 1 0 0 0 O 2 0 2 (20 1 ( 10) 0 (00)
100 0 0 0 0 0 0 0O 0 0 ( 00) 0 ( 00) 0 ( 00)
200 1 1 0 0 0 0O 2 0 2 (10)Y 1(05) 0 (00)
BPD 0.015 +  6-(18) 102 — not observed
BPD 0.030 + 6-(18) 108 — 100 3 3 0 0 0 O 6 0 6 ( 60) 3 ( 3.0) 1 (03)
160 0 ¢ 0 0 0 © 0 1 0 (00) 0 ( 00) 3 (08)
200 3 3 0 0 0 O 6 1 6 ( 30) 3 ( 15) 4 (05)
BPD 0.060 +  6-(18) 116 — 100 2 7 32 1 0 10 32 0 14 (140 ) 13 (13.0) 7 (18)
100 0 4 20 3 0 0 27 0 9 (90) 9 (9%0) 4 (10)
200 2 11 52 4 0 10 79 0 23 (115 ) 22*11.0) 11 ¥ 14) + +
BPD 0.12 +  6-(18) 112 6.6, 6.4 100 1 13 2 1 0 0 37 0 15 (150) 15 (150 ) 1 (03)
100 2 10 30 4 "1 10 57 2 17 (17.0 ) 17 (17.0) 7 (1.8)
200 3 23 52 5 1 10 94 2 32 (160) 32*%16.0) B*( 1.0 )
BPD 0.24 +  6-(18) 107 04,04 not observed due to the small number of metaphases
BPD 048 +  6-(18) 102 04,00 not observed due to the small number of metaphases
Cp 10pg/mL  + 6-(18) — — 100 7 20 29 2 0 O 58 0 43 (43.0 ) 38 (38.0) 1 (03)
100 5 16 3 2 0 ¢ 57 0 40 (40.0) 35 (35.0) 0 (00)
200 12 36 63 4 0 O 115 0 83 (415 ) T3*(36.5) 1 (01)

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; CP, cyclophosphamide.
1) Dimethy] 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. &) 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 (oen-side) by Fisher's exact probability test.
** Purity was 99.96 wt%.
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Fig.1

" Cell growth (% of control)

*]
*1
O
*
m—l)— treated for 6 h with S9 mix
iy —)=—= treated for 8 h without S9 mix
it —I— treated for 24 h without S9 mix
0 — T T T T T
0.0 0.5 1.0 1.5 2.0

Concentration (mg/mL)

Growth inhibition of CHL/IU cells treated with 4,4'-biphenyldiol

*1: Precipitation was observed at the beginning and the end of the treatment by the naked eye.

*2: Precipitation was observed at the beginning and the
were observed on dishes.

end of the treatment, and the precipitates
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