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Reverse Mutation Test of 4,4'-Biphenyldiol in Bacteria -

L33

44-C7 22V IF =il THEE AV A ERE
ERABREERL .

¥ER & LT, Salmonella typhimurium TA100,
TA1535, TA98, TA1537Y3 X UF Escherichia coli WP2
uvrAP D SEHEY AWz, WP2 uvrAUADRER T
BESERABRCEFTHENZOLNZ D6, FAER
12 TAL004Z DV Tt 78.1 ~ 2500 pg/plate , £ HESLD
BEEIT D\ Tk 156 ~ 5000 pg/plate DEFH TER L
7.

FOE, BOLSEOREFOVTHORAEICLBY
Th, BUWBEO2MELEE 2 2BRERIT -
OEWIMIED Sl h o 7.

PEOHEE»L44-Y T 2 VI F = ViE, Hwiz
RBACBVWIERESTA LV D (B LHEL
7.

Hik

1. #BEMHE

44-E 72 vVF - ik, AEERTHL. v
FBBWEE, 0y FES1020411, #EEE199.96 %, B
B AMEETE IR TH Y, FMLETED o it
S5ans. HBWEE, HHRECER, EXLTER
TRE L. Koy M, EBHRPEETH 2L
PHBWEREBICL VI IR TWES,

44'-¥ 722 wTF—=vid, PAFVANEFEFTVEF
(DMSO, 1 v FES: WAJ4459, “FHMZE TE) IZEH
LTREHEORNAE AR L%, AEKCTHEDR
BAFRLTHELPICRARICA . RERIC, B,
RABIUEBREZDON R T.

2. BMEMRMAE

RAo-BHABYE S L UREEIUTOLBE) TS
5.

ERFHICA B ERE R, YR THI%
LT 0BORTCVAYEBIUREL L, ThE
N Table IZR.L 7.

2-(2-7Yn)-3-(5-=+u-2-7VN)TIUNT I F

(AF2, LA

TIF YT L (SA, HXMFETE)

97377y (9AA, Sigma Chem.)

2-73777bFET(20A, FXMETE)

AF2, 9AA B L U2AA I DMSOIZ, SAIFEBHKIZE
BLAEbD%E-20°C CHBRFL, BEE, 2P0 IlK
Bz HV o,

3. BRER

SRERIZ1E, Salmonella typhimurium TA100, TA1535,
TA98, TA153715 X UF Escherichia coli WP2 uvrA % Fiv»
AR

S. typhimurium® AEHEIZ 199748 H 702, E. coli
WP2 uvrABRIZ 199744 A9 BHICHAEANL T T7 v A #F
vy —OREERRE PO FENL.

BEBI-80CCTH/ERFL-IDER Y, SHEKOD
BUBRIIFEAEREHEORERC, 73V BREKRYE,
UVESM, BER(rfa), 7YY YEHERT
PKM101 (75 A 2 F)DFEDS L ORI & B R
DERER IO —HIIOV RN, FEI#HFINT
WhHI LML

HEBRICELT, —x— bJx ¥ b 702 No. 2(0xoid)
AN LFERMABRE CHALCER L —CEEEL,
37°CTIORMIAEBIRE HDBELLVOLREREE L
7.

SFCEEENIZ X D 660 nm OB ELRBEL, RER
WOBBEHERE L.

A 1 &5 £ UF S9 mix DK
1) SR

Beid, BEAMERTEMORI NI - AEREHE
Bui-. 2B, Bl Lb oMl TiRoLBN T
H5.

B~ T A v ALK 02g
7 TV ER-—KF 2g
YUK ESA T A 10g
Y UBE—T YEZ T A 1.92¢g
KEgibF YA 0.66 g
TNV aT— R 20g
KEEXR (FEKAR) 15¢g

FO MmO v —L1HH30mLEHLTEDL
bDTH 5.

2) by TTH-—
FTEROABE(A)BLU(B) -3 (C) 2 FEEL 1011
DEETRE L.
(A) 232 b7 # — (Difco)
b:-E1 Al AU A

0.6 w/v%
05 w/v%
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(B) Salmonella typhimuriumJ8 -
0.5 mmol/L

L-BRAF T
D-¥FF 0.5 mmol/L
(C) Escherichia coliffl
L-FY T 77 0.5 mmol/L
3) 89 mix
SOmix1mLdH ) DRI TEREOLBY THS.
So* 0.1mL
LY S ST 8 umol
wikry oL 33 pmol
TNV —RA-6-1) VEE 5 pmol
NADH 4 ol
NADPH 4 pmol

F MUY A=) CEBARE T (pH 74) 100 gamol
*.7:8# D Sprague-Dawley Rl v F & 7 = /¥
Y5 - (PB)BLUS56-X> /75K (BF) Off
A5 CBEFEL CEELZSI(Fva—T )
FHEWT-.

5. ABAE

TLArFar— a3 ENILY, SO mixERINE
BB L S mix iR CABRELTo /2.

ARERE R, HBRYHEABRO0.1 mL, S9 mix |
M%&HFTi20.1 mol/LF Y v a-y VEEEER (pH
7.4)05 mL, S9 mix#iMN%&M TiXS9 mix 0.5 mL, BRE
B0l mLEBAL, 3°CT205M 7L A v Fax—
arlizob, HCIERLAMNY 7 H—2 mL
EMACRML, SREHFRECHELTEDZ. 74,
BERWEHRANBEORD W EREE, FTLRBEOBY
BYWHEBR Y HCTEREFNEENEE L BT R
L7, FBIRFICERL MBI OVWTIE, BEBLIT
BB oRRYILEL L.

UL TC TABMFT Y, Rk LAWRERITS

—HEFaU= -7 Y- 3EHRICIoTHEEL
o, BBRYEICHRT ShBoAEE, ABRICX DER
L, &7, £FHEZOFEICOVWTIE, AR VZ
EHBEMBTC, EXREMOBEORED S HBT L.
B ERIIERRERRICBV I, BB I UBHY
HBTRIFKTo, FABIC>VTIRIET2E L.
T, FRBRIIBVTE, ANBBIUCEHRICOE3
2B, FhEAOFHELERRBELRD:.
BB UBHETROBRER U - HOPHHEE,
FhENBREGBES L OB BEE L7k
HARFREARIILE, ARBEE-ARCOVWT2AE
ERL, BROBAKOBZE L.

6. HEHAE

AW 5@BoREFD I L, 1BULOKRERD S
mix ERINEGED 5 Vi3S9 mixiFIEGIC BV T, HKER
WHEESHETHFRECBITAERER IO~ FKOF
BEDS, ENYBEO2ED LML, FoEMIE
BB S CHBEREE ZD 5 RBEI0, YTHBRY
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BIFRBRICBTERER AT 200 (B L ¥
EFBIEE LT .

50.0 ~ 5000 pg/plate DEFATALEZH3IL LT, HE
RESABRLEMLL. FORKR, TAI000 S mix iR
B X Emgs it 1500 pg/plate M EDOFHET
TA1535, TA983 & IFTAI537 D S9 mix EHRMB & U5
I CiE 5000 pg/plate DB CEFHRENFRDO LI
72, WP2ZuvrAWC DWW TIRAEFTHERRD b h o7,

F70, BERYWE I CHET HHRE, S9 mixBERMAH

T131500 pg/plate L EOHE T, S9 mixFEMEH T
5000 pg/plate DB TRRD b N7,

L7=d5>T, BBHE?, TAlOO’C'_liZSOO pg/plate,
FRPNOBERE TIZ5000 pg/plate & LT, RH2T6
HEFRELTC2EHOXREBR T EML /- (Table 1, 2). #
D¥ER, TAI009 S9 mix B|iFMB & FiEEs Tt
1250 pg/plate Bl E OB & T, TA1535, TA98B L U°
TA1537® S9 mix TR M B & ORI & 4 T i3 2500
pg/plate L EORETCHEFTRENRD LR, WP2
WAL DV TIHAEBTHERTO b h ok, BRE
Raoo=—#ik, wThoBRERICBWTYH, BHEME
TED2MELLE L % DHINIZED S kb o/,

DFEoO#HRIIETE, 44-¥ 7o 0P F —0id,

AWZERBRIIBWIEREELA L2V O (BH) &
HE L.

BLA-Y T VI F ik, YRR TERRR
CHFTLTERLEF YA —X - NARY—EEM
FRVARBARERBRTIIMEREB LI UREEHED
LBHOEENBLNTWEY., $/-, HBEWMETHH
4,4'-diaminodiphenyl 2D W CiX, ERERABRTHYE
DERIFHRE XN TS, Biphenyl I oW TIXBEIIRE
RABRTIIRYE, RBEEEREARTIEITIASITAY
RBHER M EICB W TBHORREIRESI LTS
68, o-Phenylphenol 12DV TIIHRERRLR, REfk
EERBLOUBROKRERESA TV Y,
2,5~-Dihydroxybiphenyl iz oW T AR ERR TR
HOERIF|E SN TV 319, Phenol i DV TR
ERABRTIIEY, Allium cepa® AW REBAERER
BRCIBEOEEIREINTVH LI,

ik
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Table 1 Mutagenicity of 4,4'-biphenyldiol in bacteria (I)
With{(+)or | Test substance Number of revertants (number of colonies/plate, Mean = S:D.) -
without (-) dose Base-pair substitution type _ Frameshift type
S9 mix - (ug/plate) TA100 TA1535 WP2 uvrA TA98 TAI537
0 153 139 133] 10 10 8| 18 22 24| 2 28 2 7 5 8
(142 + 10) (9t 1 (21 £ 3) (25 £ 3) (7 = 2
78.1 152 176 137 NT NT NT NT
(155 + 20) )
156 137 144 142( 11 7 9| 24 21 26| 24 2 24 9 10 6
(141 = 4) (9 = 2 (4 = 3 (23 £ 1) (8 £ 2
313 142 136 124 3 8 8( 21 22 16| 24 271 28 9 8 8-
S9 mix (134 + 9) (6 = 3) (20 £ 3) (26 £ 2) (8 + 1
) 625 123 121 132 7 6 6| 20 18 21 2 24 2 4 4 6
, (125 + 6) (6 £ 1) (23 + 6) (24 + 3) (5 £ 1
1250 72+ 76* 101°) 3 6 7| 19 16 18| 26 17 2 7 6 8
(8 =+ 16) (5 + 2 (18 £ 2 (22 £ 5) (7 £ 1
2500 T o* o0 o o*  0* ot 7 9 14 o o o 2* 3 3+
(0 + 0 (o + 0 (10 £ 4 (o+ 0 -(3+ 1 -4
5000 T NT o o o 9 5 12 0* 0* oY 0* . 0% o ’
(0 x 0 (9 = 4) (0 %= 0 ( o0 0
0 171 161 147 6 14 10] 3% 30 36| 4 41 36| 12 16 15
(160 + 12) (10 £ 4) (34 £ 3) (40 = 3 (14 = 2
78.1 148 171 161 NT NT NT NT
(160 £+ 12) '
156 181 185 191 8§ 9 11{ 32 3 23{ 57 35 39| 12 7 16
(18 + 5) (9 + 2 (28 = 5) (44 £+ 12) (12.£ 5
313 159 166 162 8 4 7] 27 28 23| 4 ‘42 40| 10 7 1
SO mix (162 + 4) (6 = 2) (26 = 3) (41 £ 1) (9 £ 2
(+) 625 133 126 127 10 7 6} 20 15 22| 46 4 42{ 1 8 8
(129 + 4 (8 x 2)] (19 £ 4) (4 + 2 (9 =+ 2
1250 123* 117* 129*| 4 3 4| 13 25 131 29 35 29 9 9 7
(123 + 6) (4 £ 1 (17 £ 7 (31 = 3 (8 = 1
2500 10* 6 22¢ 2+ 2 3¢ 6 8 1 2 3 7+ 5+ 1* 1
(13 = 8 (2 1D ( 8 = 3 (4 £ 3) (2 % 2)‘
5000 t NT o o0+ o 9 8 2| o o o o o o
_ (0 %+ 0 (6 = 4 (0 = 0 (o0 x 0
Positive Chemical © AF2Y SAY AF2 AF2 , 9AA°
control | Dose(ug/plate) 0.01 05 001 0.1 80
S9 mix Number of 574 619 613 | 646 625 610 | 165 186 184 | 336 374 431 | 224 224 231
) colonies/plate (602 + 24) (627 + 18) 78 + 12) (380 + 48) (@26 + 4
Positive Chemical 2AAY 2AA 28A 2AA 2AA
control Dose (ug/plate) 1 2 © 10 05 2
S9 mix Number of 817 802 845 | 357 311 346 | 866 763 760 | 485 443 394 | 261 266 276
+) colonies/plate 821 = 22) (338 + 24) (79 + 60) (441 + 46) (268 = 8)
The purity of the test substance was 99.96 wt%.
Negative control; Dimethyl sulfoxide
a) 2-(2-Furyl) -3~ (5-nitro~2-furyl) acrylamide, b) Sodium azide, c)9-Aminoacridine, d) 2-Aminoanthracene
T; Precipitate was observed on the surface of agar plates.
*; Growth inhibition was observed.
NT; Not tested
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Table 2 Mutagenicity of 4,4'-biphenyldiol in bacteria (1D

With(+)or | Test substance Number of revertants (number of colonies/plate, Mean+ §D.)
without (-) dose Base-pair substitution type Frameshift type
59 mix (ug/plate) TAIL00 TA1535 WP2 uvrd TA93 TA1537
0 121 104 128 6 8 11 39 37 46 19 29 21 15 10 11
(118 + 12) (8 = 3 (41 + 5) (23 £+ 5 (12 £+ 3
78.1 120 110 105 NT NT NT NT
(112 = 8)
156 103 127 113 10 10 8| 38 46 48 25 26 29 8 8 6
(114 + 12) (9 = 1 (44 £ 5 (21 £ 2 (7 = D
313 104 100 108 9 12 7 3% 3 46 29 24 2 8 5 10
59 mix au + 4 (9 + 3 (397 6] (4 + 5 (8 + 3
) 625 63 74 98| 10 2 6] 43 41 46 18 28 16 7 11 10
(78 £ 18) (6 £ 4 (43 + 3 (21 + 6 (9 + 2
1250 37* 3% 62* 3 2 8| 32 38 3| 2 24 5 5 6 7
(45 + 14) (4 £ 3 (3¢ = 3) (4 = 2 (6 = 1)
2500 T 0* 0* 0f 0* 0 0 34 34 30 3 2x ot 1 2+ 1*
(0 £ 0 (o + 0 (33 + 2 (2 + D (1 + 1
5000 T NT o* 0* 0* 30 23 33 o 0*  0* ot 0* O
(o x 0 (29 + ©5) (0o 0 ( o 0
0 134 120 130 5 11 8] 50 45 43| 36 43 40 13 13 Ui
(128 £+ 7 (8 =+ 3 (46 + 4) (40 + 4) (13 + 1)
78.1 168 162 164 NT NT NT NT
(165 + 3)
156 I 179 47| 14 10 10| 43 41 43 50 43 48 6 12 8
(160 + 17) (11 + 2 (42 £ 1) (47 = 4) (12 + 4)
313 149 14 140{ 13 8 9| 44 43 45| 43 3B M4 13 9 13
S9 mix (151 + 12) (10 £ '3) (44 = 1) (37 + ) (12 =+ 2
(+) 625 104 123 130 10 4 13( 32 37 39| 34 42 30 10 13 10
(119 += 13) (9 £ 5) (36 + 4) (35 + 6 (nn = 2
1250 83* 99* 110*] 6 6 51 35 33 31 27 28 40 6 11 7
(97 + 14) (6 £ 1) (33 = 2 (32 + 7 (11 = 6
2500 1 3 3¢ T 2+ 2+ 1+ 3 20 22 ¢ 9v 9 2+ 1 3
(2 + D (2 = 1 (29 £ '7) (8 £ 1) (2 = 1
5000 T NT o o* oY 31 3 27| -0* ot of o o o
(0 + 0 (29 + 2 (o0 + O (o0 = O
Positive Chemical AF2? SAY AF2 AF2 9AAY
control Dose (ug/plate) 0.01 0.5 0.01 0.1 ' 80
59 mix Number of 485 406 403 | 602 600 601 | 159 170 200 | 403 397 466 | 224 208 416
=) colonies/plate 431 = 47) (601 + 1) 76 + 21) (422 + 38) (313 + 97)
Positive Chemical 2AA% 2AA 2AA 2AA 2AA
control Dose (ug/plate) 1 2 10 0.5 2
S9 mix Numberof | 755 755 801 | 367 319 348 | 822 712 796 | 441 444 418 | 251 234 273
) colonies/plate @0 £ 27) (345 + 24) (77 + 57) (434 £ 14) (253 £ 20)
The purity of the test substance was 99.96 wt%.
Negative control; Dimethyl sulfoxide
a)2-(2-Furyl) -3~ (5-nitro-2-furyl) acrylamide, b) Sodium azide, c)9—Amm0acndme d)2-Aminoanthracene
T Precipitate was observed on the surface of agar plates.
*; Growth inhibition was observed.
NT; Not tested
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In Vitro Chromosomal Aberration Test of 4,4'—Bipher£y1diol
in Cultured Chinese Hamster Cells *

£330

44-¥ 722NV F—NDF ¥ L ==X - NAARY —
B EAM (CHL/IUMIR) * BV 2 ek RERBRT E
DA ]

SO mixFEFFET B L UTFE T CHEame L2 (6 B R AL
i 18RO RIEER) LIGE, HMBEEFCPETL
795, 50 % B A HHEBEHHERIIROOh 2o 1.
24 RS REHALIE (SO mix FETFHET) T, BEICKFL
THBENET L, 50 %885 # & 8 B 2 0.046
mg/mL & HEE S N7z,

IHLDORERICEDE, SO mixFHFETE L UFE
TOERBMEL H121.9 mg/mL (10 mmol/L} DBE%
BEAEEEE L, SERFOBRER(0.12~1.9 mg/mL,
N2 EBREL, ROAARERBREERLL. LrL
S, TRTONERFITHTEIEESEL, FHTEE
LIBEEIBONLE oSS, 0.48 mg/mL D
BETREOBEREL L, 6BRBEORER(0.015~048
mg/mL, Ak2) % BREL, FEAREABRTERL
7-.

MBWEEL L UFBIEHRL Y, SImixFEFETE
T UFFEET & $120.030, 0.060, 0.12 mg/mLIZDVTH
BESMETo7:. ZOKE, SO mixFEFET THEE
BB L3R CORBEIIBNT, FEAOEERE
AT HME(9.0~15.0 %) DHEHFH L B EELED

Sht. Fiz, PRERBXURHRERTREREENR

(6.0 %B L U23 %) DHETENLFEEVRD LN,
SO mix FHEF CHBBAELBEIBVTH, Hig
ERBIURBERCHERE LA T HMBE(1L0 %S
L U16.0 %) B & UM (14 %5 £ U110 %) D
HENLAEEPED LN

DEDZERLID, 44-¥ 72T F -V, XR
B&4 T CCHL/IUMB I R ARE*HFRET 5 (B
L,

FHik

1. #ifa

CHL/IUMIBIZF ¥ 4 =— X - "L 5 —, BEKT,
YHY—F - ) =222 (JCRB) 5 AF (198842
A, AFR g4, BHAEBMR) LA R, B
#RgAI0RLATHREBEICHYWSE., F4miE(CS,
Cansera International) % 10 vol% &M L7z A — 7
MEM(HKBE)EER A, COM vy Fa—F—
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(37°C, 5% CO,) A THEELL.

2. S9 mix_ . -

SO(Fva—<w)E, 7/ 3V EF—)E56-X
YT E Y w5 L7 HSprague-Dawley % 7 v F D
FEAIAOCHABLALLOTHEA L. S9 mixiZFERHEIC
FEL, MEREHIZ10 vol%idmL, BT DOBERBEE
1359 5 vol%, V32— R-6-" »E(Sigma Chemical)
0.83 mmol/L, B-=aF 7 IFT7F=UIXIVLFF
KU CEE(H Y T IVEERT ¥)0.67 mmol/L, MgClz

0.83 mmol/L, KCIl 5.5 mmol/L, HEPES &% # (pH
7.2)0.67 mmol/L & L 7-.

3. HBRME

BEBRWETHL44-E Tz VI [0y M
5:020411, #HEE:99.96 %, AMIbZFE T (FHIL)] A
BELTHY, FMEEIE,SRESNLE, BAL,
EXTCERBERELS-. T4, HBRYERERABAYR
ETHoZ h, HBRYWEREZFIIBTHIEASN
AR

4. HEBEMEORH

EERME ISR L CHRBRICH 2. BFEIIXF
WA NEKF T F(DMSO, HXMETE) zHVTEES
FEL 7 (MR IHISRER T3 190 mg/mL, Fetafhf
EHREETI3148 mg/mL B X 7190 mg/mL). 2V TERHE
BB THEAFRL CHEDBEOHBRYRRASHKEF
B, BBRYEANBR, TRTCORBRICBWTHEE
BOLvol% Iz B LS CMAT. &8, BRYWELE
BICEE IR, BH, BR, REL2EOERIR
Moz, :

5 BERH

2X10MBD CHL/TUMAL %, EERS mLE ANz N 5
AF4 v T2 (EE6em) IS, COM rFax—5%—
WT3HMEELL. 0%k, ERLAETIE, HEgt
LA, WERWHEYMA, ARMABLA. T4,
ERME T, MEAD ONHIZL Y S mixEFE
FTHBLUOFEAT COBMMEL, V) VEREFERERT
TEiE, PrEELESEM TR S ISKEREL .

6. #FIIETEADHIGAGR
REAREABRCACIBERYWEOLEREZ JET
5720, WERYEOHISHEIZE LIZTTEB LR




44 -ET =T HF—n

WEFRORBEFIZBVWTY, 1.9 mg/mL (10
mmol/L) ¥ & MEBEE L, 0.015~1.9 mg/mLNDE
BEGRH (2, i) CMBEB LT 7. 4B, LHEH
AR X UL TEEY 312024 mg/mL U EDBET
FEREREIZ & h kB ZEo b,

BEEALTHE, 10vol %<y viEmcHizzEEL,
0.1 %27 UARIUNAF Ly METHRE L. BEERE
MR EE A (Monocellater™, F 1 Y XA KT )4 H
vy, R INIL 2 R & B L oS E O
SRR L R L. MR IIRIRER T, REE2
MOT 4 v aZBuvi, MERTIZAETERE & HE
g R AR

FORRE, SO mixFFETB L UOFET CHREL
LA, 19 mg/mL(10 mmol/L)IZ8WT 50
%% Bz EIEHBEIEEREZED SN2 d o 72 (Fig. 1).
24 BEBLERILERE U256, 50 % D HEREHNHIE R 12 0.046
mg/mL L #EE S/ (Fig. 1).

7. ERBEOH

M EREIHRBROER LY, SImixFFEETH L
U T OSBRI EEE T3 1.9 mg/mL (10 mmol/L) %
EMERE S L, A2 T58E0.12, 0.24, 048,
0.95, 1.9 mg/mL)ZFEL.. LI L%ad6, 958K
MEL, SHITRLIREEIBON L2 /2Z Ehb,
048 mg/mL * BEMERE L L, A2 T6iRE (0.015,
0.030, 0.060, 0.12, 0.24, 048 mg/mL) ¥ BREL .

BHXMBEEICDODWTIE, SO mixFEEETB L UHFE
TOEREBREBTIE, <1 b~ CMMC, BB
BIE)BIUO Yy 7o%kA77 3 F(CP, Sigma
Chemical) iE¥ % H RS A K (KEEETH) THE
L, BRARENFFRENO] ng/mLB L U°10 pg/mL &
%A LI EmML .

REARFRBIIBV TR, RHEARGT 4 v v
(B BETE28) 2 AV 7. BEREDNTIE2
WMOT 1 v a2t OB EEREERL, Ho28IC

100

*1
*1

501

Cell grawth (% of control)

* ’2 03
*] 2
—e— treated for 6 hr with S9 mix
—O— treated for 6 hr without S9 mix
~— treated for 24 hr without 89 mix
0 T T T ]
0.0 05 1.0 1.5 2.0
Concentration {mg/mL)

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

*2. There were precipitates on the dishes at growth
meastrement.

Fig.1 Growth inhibition of CHL/IU cells treated with
4,4'-biphenyldiol

-

DWTITHBERMPERESNCL VAR EE LT L
7z, MBRTNIAB TR, ﬁ%ﬁiﬁjﬁﬁﬁﬁi ¥ 317k
MEREEL 7. o

8. HEMHIERIERE
KERTO2BEAIC, 2Vt 3 FERgiBE0.]

pg/mLIZ7%2 5 L ICHEBRICMZ 2. BEEERO(E
BEEEIE->TiFo/r. A5 4 FEREIETFT4 v ia

WD E6RAES L7z, fEBLL 72EERIL3 vol% ¥ 4 5.
THets L7, - '
9. &Ko

HifREEE L SRIBREMREETEOREL L T, 20
%L\ EDHIMBERRT, 70274y 2d 5205 %
DEOSBHERZE R LI BRD BV RELBENRORS
BERLL, HENZOIBERTREL . TO#E
(Table 1, 2), BZEW L BBIRAIX, SO mix FEFET
BLUHELETOEERNMEE 12012 mg/mLTHh o7z
TEnG, COBEYRBERL L CIBRERYEES
FL L7

ERLIZAT A FPERXDI L, 10DFT4 v ahb
BONRLEBEATA P, ABOBEENERLEFHL
BEGIGLLLVEIICT—- FIULARETSFL
oo BEHEOSHIE, AXBREEREES - WABYA
BRES (MMS)VIZ & 2 3 BEICESV TITY, #i
B SV HREFEBOX v v 7, YT, 8L ED
BEEEORE L EHEMR (RaE I 38 KL E)D
FEIZODVWCBEL:., F-BERFIIODVTIIIE
20018, HEBPERIRD 1TV C i 13 80018 o0 5 3L b AL
ML 7.

10. HE

REEREEHT HMBONBRKICO VT, B
HREE L BERM EILERRE S L UM BB T 7 1 v v
DEHEHEFENC L), AEAEBREE FEH L 72 (p<0.01,
R, 7, HEERFHICBELTa 7Y - 737
v Y OBIAERED (p<0.01, KH) £fTo7:. Zh6o
REFREBEE L, EWEHLERAD O O E Ik
L CREAREFRUOFMET 72,

BRBLUEE

44-¥ 7 22 vV F— N3, SO mixIEFFET CHER
B L 225E, BERTFHREIROOhE»o72h8, T
RTOMEBEIZ BV TERE L -89 9.0~ 150 % TH
BROBEREIZOON, WTFhIFEHENIIHET
HY, BHEOHEEIES NI (Table 1). F7=, HildfE
BBIUOEBERICBV L, BEEHE 60 %8BIV
2.3 %) BRI FANCEBICHENL, BHEOBEFEFLR
7z (Table 1). SO mix & F CHFFEME L 72356124,
FRERBIUSBERCEBERE LA T SMIBOMKE
SEENCAEZEM(L0 % B X U160 %) PRDOLN, B
HORRIE Sz (Table 2). F 7, HEHEEMEICO

145
247



FEGREHR

Wb, HBERE X URBRER(14%BLUL0%)T
R FEMICEE R MM E O b h iz (Table 2). f8E
MO HBERIZEN S OD, S9 mix FEFFFET O ERME
MBOEROERLC, BlEEHWLL,

UEn Xy, BHOERIBONLI LR L, Dy
fEY%RRDI-E D, SOmixFFFETB L UHFETOE
BRABIIBITABEREICHETAD,EIXEFAER
0.33mg/mL B X U70.14 mg/mL & %2 - 7. fEEMEMREIC
SWVTIE, S mixFEFAET B L UFE T ORELE
T FNFN0.79 mg/mLB & U2.3 mg/mL & o7
7%, SO mix T OERELBICOWVTIE, RE4EST
W% 4T - 2B R A (0.12 mg/mL) 0 10/ L DBETH
B EDLIBIE ST

Pt BIE & L CHW - MMCHE, S9 mixFEHET
CHBELEL BBV TREROBERELY TR
L (Table 1), CPixS9 mixfF#E T CHRBLEL 2356
KBWTREaAOBERELYFR L2 (Table 2). Zh
SOBMMBHMEOERLY, REBRROBRIIHERS
ni.

BB, 44- 72 VI F -l onTiE, HHE
FICEBLIHEEZ BV EBRRRERKBR TR
BEABOLATVDD, 44'-¥ 722V VF=ND2DOD
AEREE D 7 Vibiphenyl IZ oW TIER B R EERR TR
16, REkRERXBRTCEIC I RASITHVIEEICE
HIDFEREIRE SN TS, F7-, biphenyliZkBEE
#512#4 L7 o-phenylphenol & KEEFE A2 OFEE L7
2,5-dihydroxybiphenyl iZ oW Cid B EEH AR TH
BRBEGET CHEEOERIBOATVRSEY, Th
5D L6, biphenyl iZ&E&T 5 KBEEOHPMEIC
Yo TRBERBREFRIEAVERLLEZONS,

PEDOHKRELD, 44-Y 72V IF — ik, KR
BT CCHL/IUMBLIC B RRELFRETLLER
L7,

Xk
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Table 1 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with 4,4'-biphenyldiol (BPD)** for 6 hr
without S9 mix

*

Concen- <9 Time of Concurrent” Mitotic” Number Number of structural Number of cells  Nymber® Trend
Group tration . exposure  cell index  of cells aberrations Others® With abeTrations of polyploid test?
mix
(mg/mL) (hr) growth (%)  analyzed cells(%)
(%) gap ctb cte csb cse mul® total +gap(%) -gap(%) -gap POL
Negative? 0 - 6-(18) 100 - 100 0001001 0 100 100 000
0 0 01 0001 o0 10 1(10) 0(0.0)
00 0011002 0 200 200 000
BFD 0.015 - 6-(18) 100 - not observed
BPD 0.030 - 6-(18) 99 - 100 4 8 48 1 1 1072 0 20(200) 19019.00 1(0.3)
100 1 3313 11049 0 12(120) 11(11.0) 1(0.3)
) 200 5 1179 4 2 20121 0 32(16.0) 30%(15.0)  2(0.3)
BPD  0.060 - 6-(18) 89 - 1000 1 4430 0 0 48 0 14(14.0) 14(14.0) 28(7.0)
100 2 4181 0 025 0 12(120) 101000 20(5.0)
200 3 8611 0 073 0 26(130) 24*(12.0) 48*(6.0) -
BPD 012 - 6-(18) 78 56,30 100 3 211 0 0 016 0 880 660 9023
100 2 2232 3 032 0 13(13.0) 12(120) 9(23)
200 5 434 2 3 048 0O 21(105) 18%(9.0) 18*(2.3)
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.lgg/mL - 6-(18) - - 100 3163 1 1 05 0 35350 34(34.0) 0(0.0)

100 132141 3 0 0 78 0 43(43.0) 39(39.0) 0(0.0)

200 16377 4 1 0133 0 78(39.0)73*(365) 0(0.0)

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 cytotosicity, 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 99.96%. '
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Table 2 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with 4,4'-biphenyldiol (BPD) ** for 6 hr wit!

S9 mix
Concen- Time of Concurrent® Mitotic* Number Number of structural Number o_f cells  Number® Trend
Group tration . exposure cell index of cells aberrations Others® - with alieTrations  of poluploid test?
(mg/mL) mix (hr) growth (%) analyzed cells (%)
(%) gap ctb cte csb cse mul” total +gap(%) -gap(%) -gap POL
Negative” 0 +  6-(18) 100 - 100 110 0 0 0 2 0 2(2.0) 1(1.0) 0(0.0)
100 0 0 0 0 0 0 0 0 0(00) 0(0.0) 0(0.0)
20 1100002 0 2010 105 @ 000
BPD 0.015 +  6-(18) 102 - not observed
BPD 0.030 +  6-(18) 108 - 100 33 060 0 0-6 0 6(6.0) 330 1(0.3)
» 1000 0000 000 1 000 000 308
B 200 33 00 00 6 1 6(3.0) 3(1.5) 4(0.5)
BPD 0.060 + 6-(18) 116 - 100 2 7321 01052 0 14(140) 13(13.0) 7(1.8)
100 0 4203 0 027 0 990 9090 4010
200 2 11524 01079 0, 23(115)22*(110) 11*qe) * F
BPD 0.12 +  6-(18) 112 6.6,6.4 100 1 13 22 0 0 37 0 15(150) 15(15.0) 1(0.3)
100 2 1030 4 1 1057 2 17(17.0) 1701700 7(1.8)
200 323525 1 109% 2 32(16.0)32*(16.0) 8*(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, 0.0 not observed due to the small number of metaphases

+

6-(18) - - 100 7 2029 2 0 058 0 43(430) 38(38.0) 1(0.3)
100 5163 2 0 05 0 40(400) 35(350) 0(0.0)

CP  10ug/mL

200 123663 4 0 0115 0 83(4L5) 73%(365) 1(0.1)

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: polypoid, CP: cyclophosphamide.

1) Dimethyl sulfoxide was used as solvent and added at the level of 1 vol% per dish.

2)Cell confluency representing cytotosicity, 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-sxde)by Fisher's exact probability test.

»e . Purity was 99.96%.
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1)

AER

Twenty-eight-day Repeated Dose Oral Toxicity Test of 4,4'—Methylen_ediphenol in Rats

L2 D)

44'-RAFV T T2/ =i, BHE) H—KRi—
FRREBRIRE VBRORERE LTHVORTWE, £
DEBIOVTIHHENZEL, Sy MBI sa4E
BHRBROBRETHET v F D LD, 3O S5 T4950
mg/kg TH AV, LM, 44-2F L0V T7 1) —NDE
EUHRDLODERFBLIEEFEAMELTT v M
BT 228 BHRERORSSUAR(EEI14H M) %,
EHED Sprague-Dawley %5 v P2 BHWCERL. iH#
HEL DABER L L, 1BICIZB45 T3 5 0.1 %Tween 80
TRIN0.5 % AN AT~ F kY o AKEH Y, o338
ICRBHBRYWE %, #0160, 25038 X UF1000 mg/kg
DHET28 B ERERGIEORS L7z, ABRIC I
&L BB, b5 NI EE RIS BES X 071000
mg/kg X G B SICE A 7-5H60IC DB % 55 L 7.
FECTHILZ (, RE5HMB, 1000 mg/kgr SH O
HTHRSVWHCBHEEORL A LN, HD 1000
mg/kg 55 CHEH AR EE4H> 5158 F T
BHONT. —FIREETI, 1000 mg/kg ¥ 5B O MR
THRFZIERL LS, 5F<Th, EREHOET,
FITEABLUBHE ALN. Shoo—BIREOR
FHAZROBITIESMAICBD LR, H5HETHU
Bidabhidol. F/, HMLBRESETE, BB
WREERSILI D EEbN B EbIRD e o, M
WEALFRETIE, HHED250 mg/kg DL LEOBSET
RIVATO-VBEIEELROPZOONR, HTIE
A/GRDETET LA YM T+ 2775 —¥iEHEDO LR
WOHBEIROON. E517, MO 1000 mg/kg #
SHTEy-TVIINE TV ARTF 5 — CEWNE
BICERAL, FUZY L5 FBEDHEINE 7 AT
VBT I/ AT 2T - FEROBTHEZD LR
2. REFRETE, FEOHNERS250 me/kgbl k
DIHEDHGHETHEML CHBY, F0 51000 mg/kg
REH O TII/NEDLEDOFRBEAIZED LA,
T/, BETIE250 mg/kgl LOBSETCIIROMMNES

L, RECRKERROCBEEASBEE S A,

EESHEAE TR, RSB L OREOI S 0Btk
ool hol:.

DEDESR, RRBEUHETIZB 44 -2FL 0D
7x/ - VOEEREE, MRS D60 mg/kg/day & FE
Zeuhi.

Hik

1. #HEBRMES L UBRSREDAR L

BERWME S, AMIEFETE I L v iRt s h e
44-AF LT/ - (ay FES:930003, #E
99.91 %) & AF%, HBBETI TERTREL, AL
2. BB ORERR, FTHEIL L OEHE (GREBK
THRIIRM T CHEBRYWED R ERBELYERT L L2
L ODREREL 7-.

BRERAE T, BBRYEOSBE Y LK THIE, &
HEMZ THEREOBRBH AL /2. BHICIE, i
SRR CEBLEE) £ 3 & L T0.1 %Tween 80 (1% 5Y)
W05 %BIFAB LI N AT~ F MY 4 GLES
B)KBBEAFERL 2.

BBk, BEBEMET CSHHEORERI HESHh
TWLOTHARICIBOEE CHEL, L T
BEICTRE L., $/;, #5EREP ST LHBY
BOESREBIUY—MIX, BEHHERICBOTHERL
7z,

2. EAEMSLURETHE

AR, GARTEAL, BELSTRIE~0B
TN TBHMTFHAE L 7-#E## © Sprague-Dawley &
[Cri:CD(SD)IGS, SPF]7 v F (HEXF ¥ —JLR - X
B FEAL .

Hogid, REFGHMBOREICE S THRETE
{LEEABHBEIZL VT o7, SROBWEL, ML
bHBEBIUEAEELEIORE L, BBLUBH
BEHETESEE L7,

B3, BE21.0~250C, BE40.0~750 %, BER
Bl 15[E]/Be 3 & OB BY 1285 [ (785 ~ 1985 5547 12 3%
BINTHAEENT, £BEESE/ERY — VIT1ES 2L
#L, BRFAK(CE-2, B&Z L 7)&kEA(EFHK
ERAEAK) & AHICEN S THELE.

3. REEOHRESLURKRE A,

FRABOBS B, BCERLATHAROERLE
WCHREL. BY, 44-2F 1LY 712/ —N%0,
250, 50038 L 71000 mg/kg D & CHEWIZ7THER
EROBRS U2oER, 250 mg/keg LD SETHRE
BYOE TR XN, 1000 meg/kgBSHETIZ I A0 &
FTBLUOBERERE BN, LEL, ThHD
FERIZIRG A DA DEALD, 5V ORBITHE
WERLLEL o, T2, 250 meg/kg LOBRERT
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BEIVATO-VREOBTHEEANALRIZIED,
1000 mg/kg i 5B CIIFE L GCEHMIH 1RO o h
7o, HBICBVTE, SHCHBYHOEELEAON
AR ALh o7 e hs, XEBOKRSHER
1000 mg/kg ¥ WAL L, DT, BHH4TERL T250
BXU60mg/kgx B I UEAEICRE L.
W’EEKEEDOEL, 181M, 288K, v bEHE
ErBACTERBICERS L. #5583 10 mL/kg &
L, ML D BEEROGET L LICAGINICKEEE
(mL) ¥ BH L7, %8, EEHEI4E[E LL.

4. BIESLURKRE

1) —fRREE

B (RSP EIE X TRE5H2 ~3E/E),
EROEREEC—RREBOBEZITo 72,

2) W ERRERE
237V R MR BRBEY, HSNBL

UHRSRBHEIEEHARTA S TAMICLE, 77

{2 FCifol. B8, ¥—YRLT, £% - ki,
BEER, B, R ER2COVTHEL, NV FY)
BT, ROBLEE, hvB S, L, 4R,
WE, M, AR, SRR, DRBRZEH, EILE, W
FIZOWTEREL, SHIEESLOBET, £% -4
i, BRITH, <A, BF, BRRIG, 517, ¥

FIiTE), #FPLATE), RV, =&, WREK, ME, RE,

HERR D%k, HEEEE, o2 Ric, BERE, §
AR EBEL-. T/, B5EGRICE, BT
BEGHOEBRE L LT, BERRICHT 5 RS TIHER
G, \ENBIIET 5 S CIREEMN, BEILES,
BEAERBRERNBIITT 5 S TR ERKS % &b THE
L.

3) HESSCEMEE

HEZ, ®R5E1EICE3E, F0%kEE2EOH
BETRELZEY, FE5UMETH, BEMEETAES
SUHBBICORE L. BERIIEE LEOFE THl
EL7.

4) RRERE

BER4AB L UCOEPRME2BIZSMEAHTr -
WIRELTERL, H4BIU2URHOBRITRR L.

ZOARFBREBAWTHARKE () =7 v 7200+, N
{ ) - =)k hpH, i, BE, &, 7ok,
POy =S BLUEYNE L OERREE TV,
HFEMBIL Y iLEL, BRIV ERAB L REE
PRELS. 85617, UBMROERZRFMEL, 1
mLOEE,SEO-HE TR L TURBBEIICET R
ErEHLL.

5) kM

MR LERARE T B2 5 R B O8BRE IS
FT18% 6 24 A SRk, XY PV Y-

378

F MY LACHKEL, RE#KER>S, MEFRER
¥ LT XUBEF Y 9 435 % UEDTA-2 K % HiEAl
ELTH®RML, kT, MBAICEREML L ThHEH
iz~ v BT LA, i, J8E, K,
P IUEHEROEET, IRTO8YESOBHVE
PHRIRL TIT- 72

6) MAFRKRE :

Ifl #% B 8y 5473 & (CELL-DYN3500SL, %1 + K
M & HWT, BESIEHEIC L ) RIERK, THRiMmzk
A, m/EEEFfEL, BRI 7o —9%4 Fx b
)= - b—E-REBEE/ERERE T, BLRSEIT
JH—H A4 PR )= L= —KBEET, MEEE
BENEEICEIVAZTL, choFHIIAYEZY o b
fE, FHROBRMEERD & CFRYHRMmMERD G ERES
Bl L/ $7-, 2HSOREERESE (CA-1000,
REEHETF)ZHVT, Yooy Y rERB L UG
BES PO AR T TR R R EEREMREEIZ X D
EL.

7) MBRELFRE

O AR AEF BB 1% & (COBAS-MIRA plus,
Ova - ¥AT7T /A7 9 7 ) FAVTREOQRER
¥oly MET, 7V73IViBEIIBCGET, £aL
AFTU—NVEFFaILVAFue - VA F ¥ —-+¥.
HDAOSET, S/ Va—2ABER~AFVFF— ¥ -
G-6-PDHET, REZXREEI YV 7 —¥. GIDHE
T, ZVFPF= BB Jaff6ETC, TVHUHEET + A
77 % —¥(ALP)IEMIZGSCC 5T, TANT X BT
I/ M VAT7 25— E(ASTEHRRIFCCHET, 77
ZYTI) S AT 25— (ALT) IEHIZIFCCHE
T, YO NE INITVARTF - (y-GTP)iEHI
IFCCET, hVU Y &5 4 FiEEIRGPO - HDAOS#:
(V) yEERE), T, REUNEVBEIRTVEY
NECEET, Ef) VBERTY T UVBERET,
AN LBEIXOCPC 2 CHlEL, A/GHEHEIL
72 $7:, SHBERESWER (EAS, ALT)ICLY
FRIUDLRE, AUVTAREBIVERREZ ALY
BEEICIVHEIEL ..

8) REFRE ,

R T %, SHEICIE U THEEIR L 8 L TRILE
BLI-tk, BEBLITHEBYWBEMCEELL. 1L,
Yok, Mk, OB, R, B, R, BT A
B OBEEE TE NEOEEFAEL, EREEE
PERADKETRLTEFRLFROENEEYEHL
7o, RWT, B, T, U, (REXEEL), AF,
Frig, S, M 8, BEB, o iREED),
KB (R58%), BINLRR, HERERISU), JIE, FE,
B2, BEht, FARER, BT, KRBREBLIOUER BHEEY
VOoSEE, TR CONE, KRR, LEMEZ0IMY VB
BEI0 %KLY) VBHIC, BE, BEL&r TV
BICREEELL. Ak, SEBRBIUCESHERORE
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