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Twenty-eight-day Repeated Dose Oral Toxicity Test of 4,4'-Methylenedipheno! in Rats

A=A TV P T /—Vid, HHRRY H— KR —
FRRARCRE CHEOER L LTRLRTWES, #
DEEICOVTRABEEZFL, v MoBls5HE
HRAROMETHET v FOLD W EEORYS T4950
mg/kgTHBU. §H, 44-AFV VT2 ) DR
SHERDLDOEHEBI T EREHELTS v b
BW A28 A M RBEENHSEERR(BHEI4E 1) %,

- YEHED Sprague-Dawleysf 5 v F & flVTHEELE. 1

HEDAREE L L, 1A TS 501 %Tween 80
TIN0L BN AT~ RF Y T AKEHSE, BO3F
I ERBE T, FRER60, 2508 & UF1000 me/ks
DREE T2 EHEEAEITENRE L. AT
LS EERTE 5 UM EEARE I B S X UT1000

-mg/kg e FREE S EMAAEt60RDEHEER L.

CRCERS (, EEPAP, 1000 me/kg RS BOH
BCRGMNECHEERORD A 6N, ED1000
mg/kg R S ETHAEE NS S48 5150 T
B o, —~RRETHE, 1000 mg/kgH 5B OMHE
TREBICER S, 5¥FEY, BREHOET,
FETREE LCHEAAS R, ZALO— IR0 E
ERASZHEOATEEETHICED bR, REETHY
Riadbnbrorz, ¥, FLEERECE, 5
WERS L L BDhAZ(EED bR ioT [
WA R CIt, MHED 250 mg/kg D EORSHC
BIVAFO-VRECFRRRSFRO b0, T
AGROETETVAVET + 27 7 5 —CiElO LR
CHFEEIFZDON. 5610, O 1000 mg/kg 3%
SHTRy-IVY IN P52 ARTF 5 —EiEESH
BIERL, FUZYETA FREOMME TANTF
VETIIIS VAT 2T - VPEEOBTIESOR
Zo. RESFHATIE, FROEHERN250 me/kg ) b
DO SFRTHEMLTEBY, 0351000 mg/kg
BEROMERTRINEPLED FERERFZED b1,
37, ECH250 mg/kgl EOREETHEOMEEE

EML, ERICRRKEHO CRERASHES L.
EHEMERTIRCE, FkS L CREO Zh b nkti

BH LNl ‘
PLEOSR, ARBEGTICBIE44-AFL

Tl - NOEERED, BHEE D60 me/ke/day EF

FR-Y (ol

F

1. HERME S L SR OREE

HHRBHE, REELECERID L REsns
442 F VLI 7 27— (B y FETI930903, HE
99.91 %) ¥ AF %, RBRMHAT CEETREEL, ERL
7=, BERMEORERE, SHEITE L UERE R
THE CRETCHERMEORERBEFERT AL
LR L.

BAEMTR, R EOFRELASTERE, &
FEMATHERAFORSELTHEL L. HEKE, &
BHRIZK (J638) % i & LT 0.1 %Tween 80 (F156548%E)
BN0S BEAR LIV AT—AF Y T4 (ATH
FIKSEREALE. _

BE5HAE, BFEEAGTCIEEOSEMI RSN
TVAOTLEMIIIEOHETHEL, FRARF T
BEICTRELE. $£4, BSRERCEERIRED
HogsB iUy, EFFEFikswiERL
f:. . .

2. {EBRBWSLUEERE

HECE, 4EBTEAL, WE EATRE~OHL
R TSHBFHAT L A MR D Sprague-Dawley %
[Crj:CD(SD)IGS, SPF]7 v h (EI?P??'-\*-)IJZ 1%
TV EREFALL. .

Fathid, REMRBHEEOEECETWTHENR
TLEESMEEIC L ViTo o, FHEOGHENL, MEE
DHAEEBIUCEHRREEI0EEL, f&:bJ:U"FFﬁ
BHEESTL Lo,

i, BEE21.0~25.0°C, EE400~ 750% B
B Ei 15 E/RE S L (REREE L2 BT (7 RS~ 19BE 24T 13k
EENTHEFENT, ERBEERR — VI IET oI
FL, BEEAR(CE-2, &Y L 7)EAERERFA
HEHAK) 2 A HCERSETAT LR

3. BEROBESIUHSHIE
ARBOBSEE, HBIERLATFRRABROERE 22
e L. b, 44-2F Ly ¥ T2/ —N%0,
250, 50035 X T*1000 mg/kg DRI & CHEEFICTH AR
FELOHES LGSR, 250 mg/kg AL BEBTEHREE
CEOETARESN, 1000 me/kg R EHTRIADE
FITBIVEMIES L BHOoRE. L, Tho®
FEREHFS DR OLDELD, H5WHEESOREIE
WEELLE (ol 37, 250 mg/kg Bl EDISET
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REIVAFO—-VEEQETEMNEL S A IED,
1000 me/kg 5B CHES 2ETHMARNSZD 6N
o, HficBoT, SRRy EOBBELELILR
BHRAEAZL Lol L2 b, ARBROLSESE
1000 mg/kg 2BHEE L, BT, BHE4TRHRLTD
BLUG0 meg/ke 2 S LRI RE L,

BESEHmEgOL L, 1918, 2888, Sy FBE

EEHOCHRHASCRE L, B5HEE 10 mL/kgd

L, ML SREBOEEEZ S LICBENICESER

(mLYZEH LA, &b, EERHS4HBE L.
4, HRERLUTREE
1) —pxikaR

0 (RS R SES L S92~ 3%,
EFOEFTEE G —RIREOBER T 12,
2) HALERFREE
x:r“rr)/ﬂdﬁrxza#ﬂi&ﬁfﬁﬁ%ﬁﬁ%, FERiB L
U SHBEHEIEREMETE E CLERICLE, 75
4Y FefFods, 88, r— YL T, &8 (&),
HIEE, BF, ER ERICowTEEL, ~¥FY
YYBETIE, MOBMLAE, g E, L8, &R,
¥E, BRf, TSR, WiE IRkl BILE K
BEOWCHEL, SLIEELLOEET, B8 44
fir, BT, §o<sw, BE, 2EFE, £7, ¥
FETER, TR, R, ES, PRE, E, BEE,
HERIE, PHERE, Efcxd i EE, BEED, B
IEHERELA. T, BEELAIIE, BT
ZRIGEROHEEL LT, BERNSH T ERETRER
B, BEMECHT L6 CREESEN, B,
EARERN 35 FInTRIERE &4 CEE
L 7.

3) BESIUVESS _ '
HER, B5S1ECR3E, FoRIIEE2EOR
ECHEELAED, HSABRETH, OGEYEETESR
FUHBRC HlE L. EEEEEl BOEE TR
E L.

4) [RIEE

FHHFLAB LCOEHRASEE M e S r -
CIRALTERL, S4B LU UBEORSTERLA.
LOARMRE AV TREBERE (2 Y =5 v 7200+,
Ax)N - ZEWTEDpH, Bm, BH, 7 r4E,

FUEY /—FrB8LUFE Y LY rOEEREBRETY, -

FEEMEC L yiEE, WRIC L VRS LUERE
FRELS, b, UBHROZETXFTFAEL, 1
nlLOBEEFLBGoRIEETCRL TUBRCBIT R
ETHEB L

5) FRI

KR LEEERET B » o2 0 0SRBIEH
TS24 BMRE S BAE, <Y ML ES—n
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F AU T ATREL, EREATRYSH, ORERER
ELTZIVEEF MY Y AB X UEDTA-2 K 2 HEER
ELTHRML, RWE, MEstSREfs Lohga
Bliwrosy e EvwCifm LA, FRiliE, WJER, 58,
FEIVEHAEROERFT, 1IETOBPEFTOECE
PEERLTHo 4.

8) MNEHE

IM#E 8 B3 4748 (CELL-DYN3500SL, & F#&y
M E2RVT, BRIEREC L YV HROIRE, FHRms
FW, LAREEHEL, ARRBE 7oA b2}
Y — - - GEEE/ERIERE T, ALEAED
TU—dA{ b AT — - LY REBEET, IAeEE
BIEEEEICIhEEL, ShoFHIAT I Yy b

TR EERS L UTE R RD R %

B L, T, SEE)MEEEER ERE(CA-1000,
FHEEARTITAVWT, FuinryEvEEs LR

RS b O VRS T RF VB B RS X D

EL7-.

7} MEEFEE

B FREMFEHHFHEB (COBAS-MIRA pilus,
Do - LT/ 2595 A ERBTHEEQBER
¥rly MET, TWV\VﬁEuEE#T,%BD
AT VBERIVATFO - L F—E.
HDAQSET, S d—AEEEAFYEFF+—F.
G-6-PDHET, RESZERERZY 7 —¥. GIDHE
T, 2 VT FZVREE]affle T, 7AAVET A
777 —E{ALPHEMALGSCC T, TANTFVET
I/ I VAT 25 —E(ASTHEMIRIFCCET, 79
S¥TI/PI AT —E(ALTHERIIFCCHE
T, =7 WF IND T VARTFF—E(p-GTP) ik
IFCCHET, FUFY LS £ FiBEIIGCPO - HDAOSHE
{(ZY ) »iEEE), T, IV VEEERTVEY
NE T, R YRERT) 77 UEEEET,
AN ABEIZOCPC & THIEL, A/GIEEEML
7o T, EEBERYESERE(EAS, AGTIKLY,
F b AR, ﬁUﬁAﬁ§££0ﬁ$&ﬁ%4#/
SHEECEIHELE.

8) RIEPLEE .

IROE T, PECE U CHEBER £ W L TR
L%, BEBIUHMSEAEMEMNCERLE. 2,
ZEOR, Mg, Ol B TR, LR 28, 5§
B, HEERE TS PEOBESTHEL, FBEEE
FARAOGRETKHRLTERTROEHERZEHL
oo RWT, B, BES O, MEESEe), 4T

Ui, EFRL MR, B, ABEB, 51 i ED),
KGR, EOIR, RMEGESTEE), PE, FE

B, BEht, TR, A%, AREB IR, BREREY
oSE, FEY Lo, FakR, SFAMEEIMY Y
B0 %Ry LEEIC, RE BRLEETITY
WCRIERERE L. Ewtk, HBEES X UCEHEROE
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EIowTik, N7 74 B LTEDL, ~~¥ 32y
Ny ZFIURAEREERL, EEERETRAVT
Mo L. ¥4, 603 L0250 ma/kefB 50
B TLEOTO O BEF TSIciE L.

5. FEETEREAR

HE, |EE, FEEREER (RBEES S UICmLEK
ERE, ESEREOEBITREESC VTR, B
TLIEEE LR REEE kO, 4, IMUE
DEBWERSBIC W THBE BT 515461,
Bartlett DF I L B 580 —#EoBEDE, —TK
B O EFHTH B vl Kruskal-Wallis ORI RE £ 17
v, Dunnett BlOMEECE BB+ o 7. 2BHT
WET 55ACIE}, F-HETiTy, Student @ tfTE
# 5 Wik Aspin-Welch Dt EE BV THFEERE S
Tofk., 204, ROEEEMRETRIICo VT,
" mXnOREEE R Z28EET, Dumnett BlOBKE
HEL L W EERRT{To 4. FHEAKSERETHEO 71
— FG L7 # 120w TiE, Mann-Whitney® Utk
E(WERE) 27w, BiES V- FoO&FEiE Fisher
OEEREAAREET 4. &8, wiholiEds
BhMeEFsR L L,

%

1. FETH ‘ ‘
FE5HEE L CEES BRI Rk d o7

2. —pikee .

#5WHIZ, 1000 mg/kgHEHOMBEDIZLA LD
BIT, BESHICERTESS L) FEYBIUARE
BoOETERLA. Jobf, STEE, ER2EI®DL
BHoNi. ZhLOERES RO EEEL
o, MOIFTE3REAbEL#ELL, 528
TR, BEEES AL FEY) EERESHOBTH
1mmmmmﬁ%$®MﬁL§¢wab6ﬁ HicBwT
BESEIALE, #ovshihoik. —F, BIFT
W ES r HREHOBT RS SEEE TR
o, BEEBICRZFITED oY, ZHLORER
S E7 LD S0k,

T, HEEHC—BEOMEI 1000 mg/ke 55
DETHRSHERDS, BTHEEHEIHI LALA,
BB RET, TR EDLRE, 1B,
ZHE OB FIRSE S OWED BES IR S
N7, 250 mg/kg iR SR b —BHOFREI R S HRh,
H28, 3P ED sz, FoMciE, o 1000
mg/kg F S HEDOSE], 250 me/kg It SO 151 TR
DEBOFERDIES S, 1000 melkg HEE TEES
FICERBEHHOEIR E TR,

3. EMGERES
HEHHPCE—EOBEE T -7-2a7 ) ¥ /ER
LAFETH, F—UVRLPFLOBE, EEELOESE

 2BP L TERBOBREOHERIED LR

BIUTEMCAT 2 KIGCRESMESE X CREH RS
CHEREE EHRERSBLEIED NPT
NY R BT, 2508 X OF1000 me/ke i SEEC—
BRI 5 - BT OME L B ICiR5 8
2OMICH
BML BB ERSBICEEED bR o,
BEEABIIT o 2 RECH T 2 RIGEOHETE,
WL OEEIEE - b B L FUBRWERS B2
EHohiadors,

4. HE(Fg. 1,2

EEMET, 1000 me/kg E5FOREC, BE5F4H
b 15 ¥ CHEERMCERE LM A LR DE
B, MEHEIGICHEEMY E SR L B & O CHE
AN IR D R (R r S SR A

5. 8RR (Fig. 3)
- 1000 ma/kegit 5B OB ICB T,
EOFELES S LRI,
MEHMRciE, MEe b RERICAELZERED
BRLd ok,

=5 E I EE

5. FRiSE(Table 1)

5.4 HBOBRET 1000 me/keiR 5B OMERE I<Fpd
DFBZETHRS b, ECROFHRRTEORE
IBWTHFELRETHA LS, 1000 mg/kgi 55

DEFELBWTHO bR E, F/, 1000 me/kei%

SEHOECSVTEROMAMNEEIFEICEML Tz
TEPCHBRWERSOBENELOND Y, RpHIX
BAOBER+PZFFEH LTI EPSY, FOFERI
DWTHEHBL P TR o, T/, BTELEGEYE
#71000 mg/kg LSFHEIZ BV TREELBORETIAL
EEBREETHRAORETIFICED OGN, ZRLOHT
12, B ThFROA R ERSE. Lo L, HE
ﬁ%iﬁﬁﬁu,:ne%mﬁdﬁ%iiﬁﬁﬁﬁiﬁ
Bobadoiz, £OWICESHRETES L UEE
HHE# THORETE, #ERYPERSHEABERLIOE

C KHALPEERED bR o .

7. MEFHE (Table 2)

HEHEETEORETE, BOSERYERESET
MBEICEE B S R, BT » bl MRS
OEBEGEHBH, 1018 £ 196 X 10/l LTER
BrCid, AMERBEOMEDT 96.5 & 4.8 X 104/l E{EWET T
Hol. LdL, AREFNLEAFZEOONL D%

BIEOZELEL o NS FFRERERECIRCE

BESTLNE L) LFREBS LR, $i, BomH
BEBEICEELAOGAGWI L ALERRARETE -
FAN

EEHE®R TEOBRAE T, 1000 me/ke F5ROIE
OFHFRMIRMERREICFEEFBDLNLY, BE
BEETRICELOALVI Ehs, ERDERSLE
EOEWEELAF LA, TOMICENEREEESLT
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Fig.1 Body weight changes of male rats treated orally with 4,4'-methylenedipheno! in 28-day repeated dose

toxicity test
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Fig. 2 Body weight changes of female rats treated orally with 4,4 '—methylenediphenol in 28-day repeated

dose toxicity test
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8. MEE{LFIEE (Table 3)
RESHBETETI, 10005 & 07250 me/kede 580
BHECHEIVAFU—VBEREBELRRITED LN,
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512, MO 1000 mg/kg k5 BT Ey-GTPIEYES L Of
ALPEMNIEEITLEAL, PUFUET A FREORE
ME ASTRHHS L FA/GILOBETHED b, 7,
HE 250 mg/kg BEEICE VT HA/GHOET & ALP
D ERIABENDD bl #0250 me/ke B
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154 - _
104 *p<0.05
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5. *p<0.01
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Administration perfod Recovery period (day)

Fig.3 Food consumption in male and female rats treated orally with 4,4methylenediphenol in 28-day

repeated dose toxicity test

T BECALNAEYINY VREQETI, HEREN
BILS 2 BBYERSOPF 2w EHR S,
R HANER T B G, 1000 mg/kg 2 5B O
DWAV AT u— VIEEOEINE RO MRS kB
b & CEFEREORSYEECHED bR, £
FHOBEANTH o /. Eofbicid, HEREEHLT
BEATRIIBWTIEELEIED kb o/,

9. FHEFRE
1) ZEER(Table 4)
. BSHIE#ETRTIH, BEOFBAT1000 mg/keits
BCEBERS L UHMESI, 250 me/kg 55l
HESCHEERENI RO AL & SITHETERIER
1000 mg/kgB SR CTEERSE L ER, 250
mg/kg T SHTEANESFFRICHINL L. BTl
10008 £ °250 mg/kg B S FH CHFROBH EEIEEIC
Wi . '

AR TR TR, IEFLEELTHTR
DEFERICHEERED kb o/,

2} IR

FHESHRETRERMACH, 1000 me/kgi 5B 0]
P AFIEORERATELD b i/,

A7 EART A T BRI B Tk, 1000 mg/ke iS50

ClEIcRBOEASZD LI, REFREE
HHENR T,

3) #EFHRE(Table 5) _
REHETRESACE, LTRSS FREs

i, :

Tk, 1000 mp/kg HEROMER 26 hEd

DHEoFHRBASRES R, 4, SEICPREE

OO BE S Wi dt, WIBE L 55

ARSE: OCEBEOEEIADON 2P o

BECiE, 100035 X U250 me/kg RSB OELHIOK
Hiz, #REARoUCEROIRKIEELh, F05 5
1000 mg/keix S HOELDIZEN, 250 mg/kg 58
CEELCHEBRT AERSFZEO LN, —F, Eo
1000 me/ke i 58S L U REEICH, EFFTEEED
bitdrots,

FiETiE, EEICEEMRAEH 1000 mg/kg & 55
DR, WEEORIM, Ml BECEELS
#1000 mg/ kg S EEQEIF, 2P, HEFEOREIH,
HESFIEE SR ld, WTROPR S HEE L 1000
mg/kgBRESHOMBEOHL P EEETZ D 6N LD
=7z, : .
EMEETRERACE, BSHB&THEIC1000
mg/ke S ROMBHEDITRICED 6 A Eh O ED
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FEAFAREAS & CIEOBIE DRI & 6 ARG
DUBEREREED b kho7z.

JERRTHE, 1000 me/ke %58 & 3 BB oML 211
FURBEMEO RIEARE s L a®, XS L 1000
mg/kgFSRHOMCBENEIRD b P o /.

£E

44'-2AF Ly ¥ 7/ ~N%60, 2508 % UF1000
mg/kg DRBETIERED Sprague-Dawley3% 7 » M 228 H
BHEEEDRS USSR, SECHE, 01000 mg/ke
HERETRSE4825 15 THROPEREZD S
h, EEEECE, MR LRSS HICESRR L T,
LA2L, ShoidbE, EFEE L.
1000 meg/kgR S DMET, HEBIZBEREES, 5
TKED, BEREHOET, HTLES L UVERE T
Litz, LipL, CHALDEESLAOHALOE, {5
Bligl, BLAYORITRINEE, Zoonkdo
7z £ DOfs, 250, 1000 mp/kgiSRTROONA—B
BOWEL, REEMCILALRATWEZE, BLIUE
BB BB ET AL O WENNR L AR
e EEL G

IRERAE I, IFEESH250 mg/kg?”‘%‘t#uj:co
FERECHML, 1000 mg/kgf S-BEOMERED, AW
HOFAREAHZD L., 2510, migs{bsEndt
T, MO 1000 mg/kg S8, +GTPESOEEL
EREAST FHOFERET, UL 4 FBE
OB XA/GIOED, 250 mg/kgik SR LT
ALPHEBROBEBRL LA ASRE. ThbDEEDA,

FFREEOEN, AR EOFMRELS X U-GTP -

FEEOFELR L2, AERNEOEIYE CHE AT
V7 /DTy b EAWA S HEREROR
SHEERBRVCBVTY, BROELPEDLNTVS
Zrph, BRUERSOEBCLAbOLEL LA

LL, ASTIBME, FV 7Y€ 1 FigE, A/GH, .

ALPEHDEEOWTE, MEROEMmEcHha 2
FLorP 7/ ORI BVTERED b h o7
B, BEEHERSOBEFEL ORI, T, BT
250 mg/kg Bl E QRS FCRIFOEMER T E ICEN
L, ERCERFAROREONAIHESL:, &
HAECERETE, BRIVATO-LBEECETY,
@ 250 mg/kg LLELOBREBTAONL, oLt
b, HidBOAF LYV - LORBITHSLAL

ZEh, WRMERSORFBECLBLOLEL ORI,

B & CRER b 0Zbid, BERER TR
TR (BT PN

BEDOLSIT44-AFLrI7 2/~ VD28 8ME
BHEC L > TH SR SNASIERE, MO 250
mg/kgl LOEFSH IO LN LFRESOBINE &
UMD250 me/kg L LORSHF CEOH LR, RIBRE
DOFIRFHROUEEBAE B VAT O— LigEDE
CTFThodl, o T LOESHLY, 44'-AF1L Y
7=/ —NOBHEMEEREORS SRS BT T
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Table1 Urinalysis of rats treated orally with 4,4“methylenediphenol in 28-day repeated dose toxicity test

On day 23 of the administration period On day 9 of the recovery period
Dose (mg/kg) -
0 60 250 1000 0 1000
Male s
Number of animals 10- ‘5 5 10 5 5
Volume (mL/24 hr)? 20.9+43 228+64 206485 247x6.0 260154 204 +3.8
Specific gravity”? 10510005 10470008 1.051+0.007 1.047-:0.009 1046 £0.012 1.05540.007
Color . Iy 10 5 5 1 5 5
pH 5.5 0 0 0 1 0 0
' 6.0 0 0 0 0 0 0
6.5 0 ¢ [ 3 0 0
70 0 0 2 3 1 3
75 5 -1 3 3 2 1
80 3 3 0 0 2 1
85 2 0 0 0 0 0
=90 0 1 0 o 0 0
&k
Pratein® - 0 i 0 4 1 Q
: = -3 2 4 1 2 H
+ 7 2 1 3 zZ 4
+H 1] 0 0 2 0 0
Ketone® - 7 1 I 7 2 3
+ 3 4 4 3 3 1
+ 0 0 0 0 0 1
QOceult blood® - 10 5 5 8 5 q
+ 0 0 0 0 a 1
. e Q 0 0 2 0 0
Urobilinogen® =+ 10 5 -5 5 5 5
‘ + _ 0 0 0’ 1 0 0
Microscopic examination of urinary sediment
Red blood cells® -~ 10 5 5 8 5 4
+ 4 0 0 1 0 i
+“+ 0 0 0 1 0 0 -
Crystal® . - ] ¢} 0 o} 1 Q.
+ 10 5 5 10 4 5
a) Values represent mean & S.D.
)~ negative, #:trace, +:30 mg/dL, 100 mg/dL
) --negative, +:trace,+:slight, +-:moderat
d) 4::0.1 EU/dL, +:1.0 EU/dL,
e}--not observed, +: 10-98, ++7100-290.
)—:not dhserved, *.a faw, +:abundant.
£)ly:light yellow. .
*p<0.05.
5001
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Tablel (Continued)

On day 23 of the administration petiod © Onday9df the recovery period
Deose(mg/kg)

- 0 60 250 1000 0 ) 1000
Female ' _
Number of animals . B (] 5 5 10 5 5

Volume (mL/Zf-l hr)? 11,754 13553 234 %150 23.5%18.3 145140 160+51
Specific gravitya) 10510016 1042 +0.010 10370022 1.038:£0020 104800619 L044 +0012
Color - ly¥ ' 10 5 5 10 5 b
o pH 50 0 0 90 2 0 0
55 0 0 0 1 Q 0
6.0 0 1 1 3 0 1
6.5 1 1 1 2 1] 1
7.0 3 ¢ 1 2 4] 1
7.5 1 0 2 ] 1 2
8.0 3 2 0 0 1 0
8.5 2 1 0 0 0 0
=40 0 0 0 ¢ 3 0
¥ *
Protein® - 7 5" 5 7 3 4
+ 2 0 0 0 Q 1
+ 1 0 0 1 2 0
+H 0 V] a 2 0 0
Ketone® - 9 5 5 10 4 5
* 1 o 0 0 1 0
Biliruhin® - 10 5 5 9 4 5
' + 0 a 0 1 1 0
Urobilinggen® + 8 5 5 8 3 -
. + 2 0 0 2 2 0
Microscopic examination of urinary sediment
Crystal® - 0 1 1 1 ¢ ]
= 10 4 4 7 5 5
+ 0 0 0 2 0 ¢
Epithelial cells" - b 4 5 9 5 5
+ 1 1 0 1 0 0

a)Values represent mean = 5.0,
b)-: negative, =:trace, +:30 mg/dL, ++:100 mg/dL 4
c)--negatwe, = trace,+:slight, +: moderat
d}*:0.1 EU/dL, +:1.0 EU/dL.
e)-:not gbserved, +:10-89, +:100-299.
f)~:not chserved, *iz few, +labundant.
)y light vellow.
*p<0.05.
**n<0.01,
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Table 2 Hematological examination of rats treated orally with 4,4 -methylenediphenol in 28-day repeated dose toxicity

test
R End of the administration period End of the recovery period
Dose(mg/kg)
] 60 250 1000 0 1000
¢ Male i . -
Number of animals 5 5 [ 5 5 5
RBC(<10%al} . 79830 778435 795+41 765417 81050  780+45
Hemoglobin (g/dL) 15808 164410  155+08  150%+04 150405  146+09
Hematocrit (%) ‘ 474225 46027  464%28  452+16 45020 44027
MCV(fL) 594+15  590%13 58311  59i:£13 55.7 +24 564+ 1.6
MCH (pg) 198+ 05 198405  195+04  107£05 185+08 18705
MCHC{g/dL) : 333::04 33602 335404 333405 333+04 33203
Platelet (X 10'/4L) 1097481 1264+77 1202+70 153+ 145  1088::116 1030+47
PT{sec) ' 20166  225+42  249+£83  24.0+124 17416 . 14838
APTT (sec} PB3£31 253:£23 26327 244237 222+15 205429
WBC(x100/.L) 9L0279 1184141 842495 90.5:+208 8574200 764113
Differential leukocyte counts{5)
Neutrophil 5+2 742 7+2 83 1+5 14=+6
Eosinophil 10 10 1+0 1£0 1+1 1£1
Basophil 0 &0 0:£0 00 00 0+0 00
Monocyte 3+3 31 5+2 5%2 ‘3E3 4+1
Lymphocyte ' 0+4 - 893 882 86 =6 844 8147
Female o
. Number of animals 8 5 5 5 ‘ 5 5
RBC(X16*/L) 73718 72225 744 + 38 795+ 28 762 £ 20 780 £32
Hemoglobin (g/dL) o 14803 MJE05  MEx05  141£07 4.7+03  151£05
Hematoerit (%) 42+15  435+15  432+15  423:+14 43907 43113
MCV{L) 600+15 602413  58.0%12 584+ 19 57610 56114
MCH(pg) ' 201+04, 203::03 196 0.3 195+1.0 19304 19004
_MCHC(g/dL) 33604 33806  IRBE04 335408 3BEE03 340+£02*
Piatelet(X10Y/,L) 96.5+48  1093:+92° 1164:£04™ J239+63" 1004109 111.9+104
PT(sec) : 12910 128+07  131£05  126+04 - 120+01 12007
APTT (sec) . 191412 184408 201408  194+17 17.8+1.0 171£19
WBC(X100/pd) 5434128 528%170 530+192  SB6+121 3774133 481181
Differential leukocyte counts{95) y
 Neutrophil 9%3 832 ©o9%k4 T2 T 18+9 12%5.
Eosinophil 1+1 1£1 1+0 1+0 2+] 241
Basophil 00 0+0 00 00 0£0 R
Monocyte ‘ ’ L 4] 443 543 542 " 5+2 3+3
Lymphocyte 854 8644 86:£6 grx2 7611 8+7
Values represent mean + S,
*3<0.05.
<001
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Table 3 * Blood chemical examination of rats treated orally with 4,4 methylenediphenol in 28-day repeated dose toxicity

test
End of the administration period End of the recovery period
Duce(mele) 0 60 250 1000 0 1000
Male
Number of animals 5 5 5 ‘ 5 5 5
Total protein (g/dL} 54403 54£03 55201 . 58:%0.1 56%02  -55+02
Albumin{g/dL) "35:£0.2 3.5::02 35%02 36+01 3502 33%03
A/G 184004 1922021 180+019 L70+013 1644010 152020
BUN{mg/dL) 1742 16=+3 15+2 16+2 1942 184
Creatinine(mg/dL) 05+0.1 0.5+£01 0601 0.6£01 0.6£00 0601
Glucose (mg/dL) 16034 151%15 1519 137 £22 37411 129415
Tatal cholesterol (mg/dL) 4146 3547 21 = 6% 19 &= §** M +5 46 L7
Triglyceride (mg/dL) 2914 32:k11 41£17 3BE16 2514 4220
“Total bilirubin (mg/dL) 004002 003000 004001 004001 0.04 £001 003001
Inorg. phos. (mg/dL) 865+13  7.6+07 8110 89%07 68404 7404
Ca(mg/dL} ' 92406 0.1%:03 89:+02 9201 29402 9001
Na{mEg/L) 14110 1437405 438+10 14012 447207 1440%13
K(mEq/L) 4744178 399018 4154013 4224033 3304012 374+016
Cl{tnEq/L) W57+L3  1058+28 107.1+1L1 105408 107.5+13  1060%15
ALP(U/L) 3414111 36073 337190 474 77 293+ 50 28876
ALT(U/L) 254 30+8 3517 40+ 16 265 3313
" AST(U/L) ES Y 220 65+4  BlE15 625 72433
+GTP(U/L) L0 1+2 1+1 241 2x1 2+2 .
Female . .
Number of z2nimals 5 5 5 5 5 5
 Total protein{g/dL) 5602 57+£03 5804 58401 59 +0.2 5904
Albumin (g/dL) 36402 3502 35+£02 35401 3803 37102
AJG 1734012 L0010  151+012% 153+012* 1834021  L70:+023
BUN (mg/dL) 202 2146 %2 S 18%1 2142 202
Creatinine{mg/dL) 07401 07401 0.6+0.1 0.6%0.1 0.7£0.1 0701
Ghucose(mg/dL) 119+ 15 11322 131 +17 126 £ 11 12712 128+18
Total cholesterol {mg/dL} 5)71 3L+12 15 £ 3= 19 2* 5612 568
Triglyceride(mg/dL} 950 1144 187 34+ 10" 20419 1844
Total bilirubin {(mg/dL) 0062000 , 0044001 0.04+001* 0061002 007:£001 006001
Tnorg. phos. (mg/dL) 7406 77+13- 70404 72404 52104 60403*
Ca(mg/dL) 9.1:£02 9.1+£03 8.9:+04 91402 86402 88403
Na(mEq/L) 1447407 1442+11  1437+13 1434405 1438+06 1432+13
K{(mEq/L} 443::053 418+034 4201046 4334029 360+0.15 366&0.11
Cl{mEq/L} 10761404 1066+16 1067417 105.2+19 1087+03 1072+ 1.0%
ALP(U/L) 253 80 304 £50 396 08¢ 304 4 93* 190539 16620
ALT(U/L) 18+1 22.4L7 213 23:1£:4 22%3 23+5
AST(U/L) 706 416 - 58ET B3ET* 5945 56 £7
YGTP(U/L) 221 2+1 241 4% 2+1 2+&1
Values represent mean + S.D.
*5<0.05.
#p<001.
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Table 4 Organ-weights of rats treated orally with 4,4'—methy1enediphenoll in 28-day repeated dose toxicity test

) Ead of the administration period End of the recovery period
Dose (me/lee) 60 250 1000 o - 1000
Male
Nurnber of animals 5 5 5 5 5
Body weight (g) 3424251 33834263 3278235 3077223 . 417.7 350 3880296
Absolute organ weights {mg) . : )
Brain 18916 617 1904.0 £ 63.8 18700+ 684 19084232 207.0+: 1275 1865.2 &= 104.7
Thymus 503.6 = 736 648.3 & 117.3 561.8 £85.7 5204 +103.5 488.3 = 157.1 4434 =950
Heart 11415689 1127.6::59.6 13742 +11085 11057+ 1456 1357.0+ 141.4 12531785
Liver 11061.4--992.8 11735.2:-1028.1 13013914258 13546.0i 1497.8%  12147.2 £ 16963 127920 49280
Kidneys 257081 39.8 J027.0£476.5 20164 £223.3  2880.6+ 2640 2009.9--3524  2020.5:- 4056
Spleen 678.1 = 76.7 649.3 4568 654.3+£932 67231152 732.64:54.0 1036.0 - 5574
Testes 31555+ 80.0 2066.7+738.1 302263705 2993.5+ 3166 322732285 J173.5 2622
Epididymides 7280281 693.7 730 G971+ 732 699.3:1 1288 955.0 =255 9432 £ 363
Adrenal glands 59.2:+9.6 50.1 £83 51859 520168 64.5 86 64.0 100
Relative organ weights{mg/g) - :
Brain 5.564 +0.595 5.647 4 0.330 5727 £ 0436 6.231£0485 4816 + 0,260 5.085 = 0.392
Thymus L7383+ 0.214 1,501 0.249 1713+ 0.217 16980345 1167 £0.352 1150+ 0.205
Heart 3347 +£0.257 3.334 £0.148 3.582 +0.216 '3.589+0.327 3.252 £ 0.259 3.234 +0.092
Liver 32351 1969 34685+ 1495, 39647+ 2.198** 43.940 £ 2.376%* 28.976 = 1864 33.166 + 3.977
" Kidneys 7.545 1 (.598 8.935 + 1.058 8.912 £ 0.648% 9.376 % 0,764 717910549 7.518 £ (.711
Spleen © 197540114 1.919+0.076 1990+ 0,168 2.174 £ 0.265 L757 =0.080 2768 +1.793
Testes 9277+ 0.6 7970+ 2372 5.213 + 0.871 9,736 £ 0.799 7741 £0427 8.200 0662
Epididymides 2136 £ 0.160 2.066 £ 0.315 2,124 £0,123 2.273£0.372 2.303 £ 0259 2442 + 0201
Adrenal glands 0,173 = 0,029 0.148 4: 0.022 0.159 + 0,020 0.169 £(.020 0.156 4 0.027 0.166 £0.028
Female
Number of animals 5 g 5 5 5 5
Body weight (g) 2206% 115 2133225 2034159 2122+£95 2496 £ 13.0 | 2354+ 114
Absolute organ weights (mg) : .
Brain 18555+ 724 177405523 17614 +732 177261302 18355535 17786 £67.5
Thymus 5380643 5642+ 1627 4547405 3993327 4403 £ 60.0 386.8 =630
Heart 82554+323 762.1 +99.8 7433 £ 34.5 79341+468 886.2 634 811.9+74.8
Liver 73794 + 8864 7393110372 7947511018 0566.4 +3534%* 7508.1 &= 786.8 705547173
Kidneys 19291 - 86.3 19516:£2114 185721422 1900.5+-99.1 1784.4 £ 246,3 1877611883
Splean 539.4 £ 1265 4569739 44406+ 52.5 526.9 405 4316+ 330 4774 £56.1
Uterus 501.2 £ 168.1 4013 41592 6.5 1353 350.7 £ 134.0 4858 4-95.7 4314 =817
Qvaties 82.8+138 907 +£85 00,5 3 10.2 9524246 90.6 £ 9.8 08.1 =169
Adrenal glands 669+49 700+ 83 775+ 157 879+ 6.4";* 604166 73.9+143
Relative organ weights(mg/g)
Brain - 8434 £ 0,601 8374 + 0688 8.701 £ 0.713 83510124 7368 + 0.406 7.568 X 0.463
Thymus 2447 £ 0346 2.630£0.595 2248 £0.270 1.885 £ (0.180 L777 £ 0343 1.641 £0.25
Heart 3.755 3+ 0.326 3.568 £0.178 3.665+0.188 3740 +£0201 3548007  3443%0171
Liver 333882773 345911684 3B975£2.8%6% 451061 1857 30038 + 2.036 32.721 £ 2439
Kidneys 8751 +0.254 9,150+ 0.113 9150 £ 0.635 8.972 +0.686 7170 £0.716 7.965 = 0.551
Spleen 2431 £ 0455 2331 0276 2173 +0.339 24851+ 0208 1.92¢ £ 0,099 2.025+0.187
Uterus 2.263 +0.709 1934 +0.820 1.685 % 0.650 LE70 £ 0604 1,950+ 0.384 1.326 £0.323
Ovaries . 0377 0071 0472+ 0.063 0.446 1 0,044 0.447 £0.104 0.364 + 0.041 0419 (.08
Adrenal glands 0.304 £0.028 0.328 £ 0.023 0.380 & (.053* 0415 +0,035" 0.279 £ 0.031 0.314 £ 0.055
Values represent mean & S.D.
*p<0.05.
Ha<0.01.
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Table 5 Histopathological findings of rats treated orally with 4,4-methylenediphenol in 28-day repeated dose toxicity

test
Sex Male Female
End of the administration End of the End of the administration End of the
period ] recoveryperiod . period recovery pesiod
Dose {mg/lg) o 60 250 1000 ¢ 3000 1] 60 250 1000 0 1000
Nurber of animals examined - 5 5 5 5 5 ) 5 S 5 5 5 s
{Liver) : '
Hypertrophy, hepatocyte, =+ 0 0 0 2 0 ] 0 0 0 2 0 1}
centrilobular + 0 o 0 0 0 0 0o 0 0 0 0 0
Total 0 0 ¢ 2 [¢] Q 0 0 0 2 0 0
Fatty change, periportal L [ 5 5 5 5 g 5 5 5 5 5 5
+ ¢ 0 (] 1] 0 0 0 0 ¢ 0 0
Total 5 5 5 5 5 5 5 5 5 & b 5
Number of animals examined 5 1 0 5 0 0 5 0 0 5 0 0
(Kidney) ’ ‘ .
Basophilic tubule, cortex + 3 1 ' 4 4 5
+ ] 1 0 0
Total 3 1 5 4 3
Mineralization, medulla + 2 0 3 2
+ 0 0 i 0
Total 2 0 3 3 2
Number of animals examined ) 5 -. 0 ] 5 0 0 5 5 5 5 5 5
(Adrenal gland) ‘
- Hypeertrophy, diffuse, + 0 0 ' 0 Q0 5 1 0 0
fascicutar cell + 0 - 0 f 0 0 0 ] 0 -
Total 0 0 0 0 5 5 0 0
wHHE e B

Grade of histopathological finding; == very slight, +:slight
Tatal:total of positive grade

#4#p<001(One-{ailed Fisher exact test)

*p<0.01 {Two-tailed Mann-Whitney U test)
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Reverse Mutation Test of 4,4'-Methylenediphenol in Bacteria

L)

da'-AF VYT 72/ — MO0 THIBEEH V5

HEARBEERL:.

- WBE®LE LT, Salmonella typhimurium TA100,
TA1535, TASS, TA1537" & L U Escherichia colil WP2
uveAR DSEEE RV, ARSRERBIIB VT, $
TORZEE DS mix &R L ORIt s 11500
pe/plate M LB E TEFTRENSTObNAZ L b,
Zli-ﬁﬁti‘é‘/\'t‘@&;eﬁf?s 1~2500 pg/plate DEEH
TERBLL.

EOFER, AOTSEOREHEFOWTLOREILBY
ThH, BEHBECMEN L 22 8RERou_—%
DEINIED Sl o i,

PEODERNS4L-2F LT 72 /)~ R, BAn
REABREBWIEREST A L2V o (B L Y=
L7,

Hik

1. WEAHE

44-AFL¥F Tl — i, HEESRTHE. B
WEB R, vy FEF1930903, #EE199.91 %,
B AMNEET RGBT Y, FHEEIERS
b shiz. WBREE, EANECER, EXLTE
BTEEL:.
LB RREFIC L DER IR TV A,

BA-RAF LY T Tl -, PAFNANFEY
F(DMSO, &y FES WAJLS, HIXMIETE) 0B
BLTERBAEORARR AR LAE, REETHEN
BECERLCESPEEBREAWS. FEEC, 5%
EHRBLUEGHFD SN a7

2. BikdEmnE

}ﬁwmﬁﬁﬁ'ﬂgﬁiﬁib i U;B]%éfiéiiht‘b‘@ EBUITDH
5.

FREECHVE %%%%Eu LR T o
BT — 7Y anrmﬁ%ﬁzxamgtL FNE
N TablediZm L7,

2-(8-FYN)3- (G- b E-Z-TIA)TIYNTIF

(AF2, FIHMZETE)

VA2 Al R RTRA (SA, fbH#ET )

9-7 372V ¥  (9AA, SigmaChem.)

ETIJFTRSRy (284, MAMETE

Ry M, RRERSEETSH-20

AFZ, 9AA B X UF2AAIRDMSOI, SARBEEKICE
BLEbO%-20°C THERT L, BEE, S,
Bl HWE,

3. BEH

HEEICNT, Salmonella typhimurium TAI00, TA1535,
TAY8, TA15373 & (¥ Bscherichia coli WF2 uvrA% it
7.

5, typhimurfum @ 4 R 199728 B 7H T, E. coli
WP2 uvrABRIT 1997 E4 HOBICBENA L7 v A H
Hk s~ ORBRREEL,FEE NS,

BERIZ-80C THERELAL DAY, £k
SEEZRREREE OFBEI, T/ BERY,
UVESE, BEA(rfa), 7YYV YEHEET
pKMIOL(ZF 5 X 2 F)OFES L FialeoiE L R
DEBERIT=—FIZoWTH-, e T
WAEZ L EFERL /.

MBICERLT, =a— FYZ¥ b 7T R No, 2(Oxeid)
FARLLEBERECRBALLEEE—EEHEL,
37°CT 10&#?1&45&&2: 3 *%% LicbokikeEdie L
;‘-

SietERtc & b 660 nm OEREEFHIEL, &Eﬁ
ﬁmﬁﬁ%ﬁ?Lf

24 BEHIBLTSI mix DR

1) A |
SR, EENRTRERORD 70— R ERE R

B &E, E#lLar ) ofRRTaotsle
Hab, . )
W 729 A -G 02g
L - —kFnty 2g
Y YERE S YA 10g
N YB—TryEZON 192 ¢
KT RY 7L 066g
Fha—2 208
KEER (fEk ) 15g

FEOmmO Yy —11&H-030 mLEHE L TED L
LOTHL.

2) ryTTFH~
THROKEEA BL B AR CY2EE/1001
DEATREELE
(A}s32 b F 7 —(Dilco)
Bt [ T RN e

0.6 w/v%
0.5 w/v%
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(B) Salmonella typhimurivm B

L-eAFT ¥ 0.5 mnol/1.
D-¥dFi 0.5 mmol/L
(C) Escherichia coli /g '
- YT bTrY 0.5 mmol/L
3) S8 mix
S9mixImLBi:h OHERIITROLBY THA.
So* _ 0.1mL
A S 8 gamol
BAY T A 33 pmol
FNIA—RA6-1] VB 5 pemol
NADH 4 pmol
NADPH 4 ol

F RS A VEEEEE (DH 74) 100 gemol
* ’hﬂﬁ@ Sprague-Dawley RES v F &7 =/ )
E# - (PB)B L USE-~¥V75E(BF O
ARG CHEFEL CERLASYH (Fya—T)
W,

5 REHE
FlAdYHan—a XENILY, SO minEENE
T3 & U°S9 mixiEMESF TRBRE T 12,

AREERT, WERMEBEEE0] mL, SY mixER

ME4tFCH0]l mol/LF +Y w4 -1} YEREEH (oH
74)0.5 mi, S9 mix#EMEAFTILSO mix 0.5 mL, RE
HiE0l mLEREL, 3TCTAHFEMA LA vFar—
YarLlitnd, HHLCERBLEZYy F7HF—2mlL
FMATRAL, AREBTEE LKL TEDS. 7,
BERMEMAIEEOUD 0 I HEE, IouifEoBl
HEUEEELT By TERA T EEGES L s
&Lz ERRICER L MR T, BEBLY
B EOERERILEE L,

EREITCTREBERTY, B LAGEREREan=
—HBrOun—TFIAF—FARBARICL-THEL
o, BBYHICHRTHHEOAERD, BRICE VT
Liz. i, £EFAZOFEIOWTE, HEHL v
%{E’Fﬁfﬁﬁ‘l“'&‘ EXEMOEEORE» SHITL 2,
mwt$ﬁﬁma“iﬁﬁuﬁwru Bdtd ke
HETEINT D, ZABL O WTEIKTDE L.
Fi:, RFEICBWTI, MMEBIFEHESIISE3
WHFEozHw, FREPNOTEHE L EEFEET kD,
it L RN EORRER a0 -~ HOFHEE,
FhFNEEIBEDS LB BEEE LA,

HEZERRIIE, XRFEF—-BEE2wT2h
=L, BEOFHEORZEE LA,

6. fEH#E

- HAYRSEOBEREOI L, 1B EOKREFN SO
© mixERINGES 5 2SO mix iRz B T, #%E
MEEERT AT EL B AEREE IO =—HDOE
BED, BEAEEO2EL Rc#EnL, 20EmncE
BB L URERTFENED O WAISE1, M%EY
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HERRRRIC BN TERRE A5 b0 (k) LY -
CETAIELEL '

50.0~ 5000 pg/plate DEIETAL2H3IE LT, FE
BRERBREEMLE. TO8%, TXCOREENSY
mix SIS L U E & i 1500 pg/plate LA LB
BTEFHENEDONL. i, BRYEICHEETS
iLEiE, HeZzuiFhoRgicsuTdZnshids
f.

LidtoT, BEHAE2 T TOREHET2500
pe/plate & LT, AR2THEFRELC2AOER
BAE SR L7 (Table 1, 2). #DEE, 89 mixEiRnE
X ORI b1z, TA100, TAL535, TASB LU
TAIS37 T3 1250 pg/plate BA LD BE T, WP2 uvrAT
(2500 pg/plate DB ECEFHEFBD &N, HR

ERIDZ—FE, WIROREHCBWTY, Iﬁ%

BEOMEHELEAENEZH LN o,
BEOHERICETE, 44-2F VP72 /) — Vi,
HAuwhaBRCBWTEREREEEAE L2V 0 () &
HElLi. ‘

LBLA-AF VLT 72l — N, SRFEETTERR
BREFTUTERLAF ¥ £ ==X - NARS —5EEH
RERCIREEAETRBTIHESRED X URENKL
HICBEOREMELSh TWEY, £, BEPETSH
AYA 7z LARZOWTCIE, HREERE TEH,
AR ERBR CEEROERFBREI TV AR,
4,4'-Sulfonyldiphenol iZ D v TRIEREERB TR,
REGEFTRBETERROSRSREI TN S,
Tr /=N TRFERESAECREY, Allium
cepa® AWt R ERBECHEGEOFE R RES
RTWVRLE, AF LT ) — I onTIERE
HFFCERYE, RAGRFRRTEBHOERIRE
SNTna,

_ 3ZEh
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Tablel Mutagenicity of 4,4'-methylenediphenol in bacteria (1)

With(2)or | Test substance Numher of revertants (number of cofonies/plate, mean = 5.D.)
withont {=) dose Base-pair substitution type Frameshift type
58 mix {ug/plate) TAI00 TA1535 WP2 uvrA TASS . TAISST
0 156 156 185| 12 17 18| 85 30 3;i 20 23 &8 9 5
(49% 12) ( 16+ 3) ( 32+ 3) { 23 3 ( 7% 2
78.1 126 180 126 20 19 18] 32 24 38| 2 32 18 7 13 1
(127 2 { 19 1) ( 31 7} { 242 7 ( 10+ 3
156 133 -131 W5( 19 u 6] 3 3 2| % 2 M| 7 W0 7
(138 7 ( B 4) ( 30+ 2 ( 26+ 5) { 8 2
$9 mix 313 135 125 143 9 18 16| 32 21 /[ 1B 2 2 4 7
- {134+ 9 ( 4% B { 27£ § (212 6, ( 62 2
625 47 128 W4| w0 M4 1| 2% 31 2] 1B 17 2 3 7
(126 22) {( 4% 85 ( 28+ 3 ( 17 3)| ( 5+ 2
1250 77* 68 T6f| 3¢ 1 3¢ 20 24 28] 10 1n* 177 3+ 3+ 3¢
{ nux 9 ( 22 1 ( 24 8 ( 13+ 4) { 3 0
2500 0 0 0f o* o oY T 6 ¢ o+ o* 0¥ o~ ot 0¢
( o O ( 0= 0 { 9 4 (. 0 0 { 0= 0
0 M6 146 163| 12 11 15| 34 33 38| 34 38 40| 16 15 I8
(152 10 ( 132 2 { 35 3 { 37 3) ( 16+ 2)
78.1 200 198 187 | 19 16 18] 8 54 44| 44 50 49| 15 17 18
(19 1Y) ( 18 2) { 43+ 12) ( 51+ 8) ( 172 2
156 216 235 189 | 15 14 20| 37 43 47| 47 40 42| 12 16 10
{ 2133 23} ( 16 3 { 42 8§ ( 43+ ) ( 13% 3)
S9 mix 313 209 195 158) 11 16 12| 46 40 31| 49 40 38 g 17 10
) { 187+ 26) { 3= 3) { 39 8 ( 42+ @) ( 2+ 4
625 116 171 159 7 11 6| 3 31 3/ M 48 40| 14 12 1
C{ 149x 29} ( 8% 3) ( 33+ 2 ( a1 D ( 12+ 2
1250 127+ 134* 131%| 6+ 4* 5% 28 g3 22| 42¢ 31 414 5t gr 5
{131 4) (B 1) ( 24+ .3 { 3Lt 6) ( 6x 2)
2500 0 0t 0Y 0*  o* 0 9t 13* 6| o0+ o o ot ¢t o
{ 0x O ( ox 0 ( s+ 4| ( 0z 0 { ot 0
Positive Chemical AFg0 Sav AF2 AF2 2A4%
contral | Dose(ug/plate) 0.01 05 \ 0.01 0.1 80
59 miz Number of M7 446 430 516 603 673 ) 196 141 134 | 331 359 408 | 215 283 238
) colonies/plate ( 408% 53) ( 597+ 79 { 157+ 34) ( 366+ 39) ( 245+ 35)
Positive Chemical 2840 2AA 2AA 2AA ‘ 2AA
control Dose{(ug/plate} 1 2 10 05 2
59 mix Number of 791 833 859 | 350 355 388 | 748 740 741 ] 422 426 396 | 226 204 235
) colonies/plate ( 828 '34) { 367 18) (7432 4) ( 415+ 18)| | (222% 16)

The purity of the test substance was 99.91 w6, .

Negative control; Dimethyl sulfoxide

a)2- (2-Furyl) —3—(5-nitro-2-furyl) acrylamide, b} Sodium azide, ¢)
*:Growth inhibition was ohserved.
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TableZ Mutagenicity of 4,4'-methylenedipheno! in bacteria (I}

With(+)or | Test substance Number of revertants (number of colonies/plate, mean S0} -
without (-} dose Base-pair substitution type Frameshift type
58 mix {ug/plate) TAI00 . TAI535 WP2 uvrA TAS TAI1537
0 157 20 127| 1 12 18l 17 22 18| B 1 5 9 6
{ 138+ 17 ( ux 4 { 19 5) { 21+ §) ( 7+ 2
78.1 46 136 15 1 9. 5] 2 29 28| 2 19 2| 1 7 3
{ 139+ @) ( 8= 3} ( 27+ 3) ( 222+ 3) ( 9+ 2
156 65 18 132| 0 1 o 20 1 2| 20 12 1 6 1 8
: ( 151 17) ( 1u: 3 ( 21+ 3} ( 16+ 4)f ( 8+ 2}
59 mix 313 132 13 u5| 13 ¥ 8| 2# 12 | ;1 2 2 9 5 7
O] ‘ o (127 10 ( 2+ "3 { 18 6} ( 23+ 2 (. 7+ 2)
’ 625 148 139 146 2 6 7| 16 1w w| ¥ 17 19 4 4 7
(442 5 ( 5%+ 3 ( 172 1 ( 172 3 ( 5% 2
1250 81* o7+ 105%] 3* 6 &* 16 15 15 *O100 8y 1* 1x 3¢
{ 9+ 12 ( 5+ 2 ( 15&£ 1) ( 8+ 2 (2% D
2500 0% o* gf 0% 0 o0f 4% 6+ 104 o o of| o or o
( o o ( ox o { 7 3 ( o+ 0 ( 0 O
0 14 166 1564 19 12 ) 14 34 21| 36 42 3B/| M4 1 8
( 159+ 6) ( 4z 5 { 2% 10) { 38z 4 ( nx 3
78.1 196 211 183 18 8 8| 3% 28 23| 4 33 5 14 12 1
( 197+ 14) { 1+ @ ( 8% §6) ( 42+ 1) ( 12+ 2)
156 190 18 178 1B 1L 12| 36 29 3| 4 3/ 43| 15 9 13
( 178+ 8) { 13+ 2) { 32+ 4) ( 41z 5 { 12+ 3)
59 mix 313 206 10 18| 12 1 10| 3% -2 3] 32 33 38 3 7 8
+ ] { 178+ 25) ( 1= 1) { 2% 6 {34+ 3) ( 8% 1)
625 174 183 19| 10 13 8| 21 2 14 31 3 35| 13 13 12
{184+ 11) ( w0 3 { 19+ 35 ¢ 34+ 3) { 13 1
1250 156% [35* 145" & §* 10% 19 10 21| 20* 2o¢ 31¢ 3* 3¢ o5*
{ 145+ 1) { 8% 3 { 17+ &) { 30 L { 4% D
2500 0* o* 0¥ ot ot o 7 10* 10¢ o o0* o or ot ot
{ 0t O ( ox. 0 { 9+ 2 ( ox O { 0k 0
Positive Chemical Al SAY AF2 AFZ 9AAS
contrel Dose (ug/plate) ) 0.0 05 001 0.1 80
59 mix Number of 370 420 3984 585 661 601 | 133 136 141 | 343 320 364 | 209 207 8
) colonies/plate ( 399+ 30) ( 616 40) (137 4) ( 345+ 18) ( 381+ 4)
Positive Chemical 2AA% 2A4 2AA 2AA | 2AA
cantrol Dose (ug/plate} T Z 10 05 2
53 mix Number of 787 748 851 438 47 319 888 T2 1| 455 460 485 225 211 27
() colonies/plate ( 795+ 52) ( 364 55) ( 774+ 100) ( 460+ 35) {21+ 9
The purity of the test substance was 99.91 wt%.
Negative control; Dimethyl sulfoxide
a)2-(2-Furyl) -3~ (5-nitro-2-furyl) acrylamide, b) Sodium azide, ¢} 9-Aminoacridine, d}2-Aminoanthracene
*:Growth inhibition was chserved.
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In Vitro Chromosomal Aberration Test of 4,4'-Methylenediphenol
- in Cultured Chinese Hamster Cells

L4 0]

A4 -AF LI Te S —NDF Y f ==X - NAR
& — i By sEsiRe (CHL/IUMR) & v 2 B4R EHE
FERLE,

SO mixFEHEETE & UHEET CHERRLE (6 L
WL IR OEERER) Lig4E, EEICEEL THEE
SEAETF L, 50°% OMAEIHIREX0.18 mg/mL B LT
0.19 mg/mL & EF SN, 245 ELHELRER (9 mixFF
FET)LAHAEE, 50 %0 HAAMHIRER0.11
mg/mi. & #EE Sid. :

TRLOBEICETSS, SO mixdEEETB L UHE
T oo & b 1C0.28 mg/mL (50 %3 IR
OLEE) OBE LB AEIRE L L, SRIEORER
(0.055~0.28 mg/mL, Ak15)¥@REL, REEEE
REEEEL:.

P RERE 3 Y U BLHER Y b, SO mixJETFIET B
X OFFEAET & $120.083, 012, 0.19 mg/mLizowTi
BRI T o, COKE, SO mixIEHEET TEE
BALE L-EiaERcBnT, ReEORERTTET
B (10.5%) OERHEEM R FEEFRL bR, i,
thiR R CIHS BN (1.8 %) DM FN 2 FEEN
s LA, S0 mixFEE T CEBEAE LSS

WD, SRERTCEEESYAT M (7.0 %) 0%
SHEmLAEESARS bR, o, ?i;%ﬁﬁéﬁ'@ii, i
P (3.0 %) DFEEIEH R EFEEFZD oL,

PEOHEELY, dA4-AFL YT T/ ik, &

RER AN T CCHL/IUMBL IS REERETERT 2 (F
IR DA

HE

1. imie
CHL/AIUMMIEF ¥ 4 =— R - NAA S —, W#ET,
Y —F - )y —Astv ¥ (JCRB) & b AF (198842
H AFBE R4, BE23R) L7z, BRI, M
BI04 LA TRBICAH v, FHEME(CS,
Cansera International) % 10 vol%iRiII L7z 4 — #
MEM (B A®E) E#Ei 2 Ay, COpd ¥Fan—F—
(37°C, 5% CO)MTHE L.

2. $9mix
S9(Fva—v )i, 7;//\Jl/l{§’~—)1/2:56—

YT Ry S LB Sprague-Dawley R 7 v +

394

FELrOARLALDEHEA LS. SO mixid @k
WBLL, MIBREEMIZ10 vol%iFL, SRS OBEREE
K59 5 vol%, &3 —A-6- »E(Sigma Chemical)
0.83 mmol/L, B-=IF Yy FIETFo VRS LA F
FUXEB(F YTy VBRI 0.67 mmol/L, MgCl,

- 0.83 mmol/L, KCI 5.5 mmol/L, HEPES ﬁfﬁﬁi(nH

7.2)067 mmol/L & L7~

3. WEAE

HERMEATHEL4- )H‘l//):?:_/——)l/[l:r v b
71930908, MEE199.91 9%, AAM{bETEEHRIDIEA
BEATHY, RMEETEISRES /R, FEL,
EFRTCERBELA. T, RBRWEEBRRN bk
E'té’aot\_tiﬁ’ WEMEREECBWIREI SR
7=,

4, HEE RN

FRME SRR L TRBCAYA. BRIV
WA Na=3 3 F(DMSO, MNHMETE)+HVCERS
B 7= (ARSI AR C1L 200 me/ml, Refifhs
HARETIE28 mg/mL). 2V CEEE BE CIERER
LCHEQREDERSBWERASN TR, BRYE
B, $<ToRBICBWTERED] vold -7
BESCMAL. &8, HRPEEEHITER SRR,
2, By, e LOE ikt or,

5. HERMG
2XIHEDCHL/IUMIE %, S8W5 mL % ARl 75
AF2 774y 2 (BRE6 cm) IS, CO, > F a~
—~F—ATIHEEELL. 20, ORERLETH,
A Y DM X D SO mixIbFIETH L UFLETT6
FFERE L, o v BT IEIE T, IEAR

| TELICIBMEMRLL. 7, EELBRTE, St

R E TR, MR LI, 24BN L

6. ffaiEmsEes

REFARRBUCAV I ERD T OLBIRE et
2120, TEMBROMEMEEI S LF B g

VENOBBEME IS VTH, 2.0 mg/mL(10
mmol/L} % B EEmE b |, 0063 ~2.0 mg/mL O
EHEH (A2, 6BE) CREEITo 1. i, AEE
WS L UMER T L 41220 me/ml THIEEZ- &
SEEFED LN

BERTIE, 10vo%t~y v EETEBEEEL,
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A4-AFL YT T 1)~

01%Z YRS NN F Ly METHRELA, BEIEE
R ZERERT (Monocellater™, A 1) /SR RZTE) % 17
Vi, IR0 LA IS IR & et L A EE O
MRS LA, MEEEONER TR, £HE2
BT 4y o flvi, MERFNGEHRTREE - 5
PERBEE L

FORERE, S mixIFFETE L UHET CENERR
H LA, 50 %osmililig g @2 hE40018
mg/mL3 L U019 meg/ml LiEEERA (Fig. 1). T 7=,
24 BE B AEAEE L 2354, 50 %U)iﬁﬁ,ﬁ'ﬂ%ﬂ?ﬁﬁ"lio 11
mg/mL LI AR (Flg 1).

7. %E%ﬁco"“f

PRI OER LD, SO mmé‘a‘iﬁr T
UHET O ERERIALERC I 50 %ISR EOH 15
5N T 5028 me/mL & BEARRE L L, &H15
528 (0.055, 0.083, 0.12; 0.19, 028 mg/mL)EEEL
#e.

[ oyt g el b"ﬂi SO mixFEFET B X UFE
TOEHGREBCR, <4 w4 ¥ CIMMC, HRE
BIE)BIFY2O%kA77 3 F(CP, Sigma
Chernical) ¥ % B BiEA A A (KF B T15) TR
L, BREEFENETN0] xg/ml B LU0 pg/mL &
A XI3TEinL .

REERERBCEVTH, SHAE4MEOTIv 2
(BHANBEECHIR) THEwE. B EEN TR
BoF4y ot B aEZRE R0, No2is
SWTHERESEMEBREECL VHBRBEEAEL

72 MERFEEXER, BENBRL L RSO H

MEEEL L7,

. 8. RfafEERfERE
BT D28 EIET L, T 3 & RBIRE 0.1

250 7
—— {reated for 6 hr with S9 mix
~~0— treated for 6 br without S8 mix
—11— treated for 24 by without 89 mix

] *2
200

150 ]

Cell growth (% of control)

10 15
Concentration{mg/mL})
Precipitatien was chserved at 2.0 mg/mL {arrow) at the hegmnmg

and the end of the treatment in the medium.

*1:After stainning, many cells were cbserved on the dish.
*2: After stainning, many cells 2nd precipitates were observed
on the dish.

0.5

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

Fig. 1

pe/mLIz% D X 5 BRI A, RAREROE
BEEEICEs TiTol. A4 FEREBET4 v
o Z6MERL 7. fEEIL7-ERIES vol% £ A YWHIK
THE L,f" :

9. EESHT

MipEER o RR R T EEE Iécoﬁga LT, 20
%BELEOEFEHEET, o274 v tblc05%
D EDSEREER LB EVIEE s HENRORSE
BERELL, HEdROBEFrRELL. 20E
(Table 1, 2), EZSTREL SR, SOmix FEFET
BLUEETOEEMMEL 412018 mg/mL TH o
TEdb, COBRETRIEETFE LTIRERLHSE

AR

TEBILICR T A FEERD I B, 12074 v radb
BOREBRIAS A FE, IROBBENTLELL
Iﬁ’ﬁ%ﬁr}fﬁ# LwXdia—F{EL fh:{kﬁ? SarAT L

. Bagosifid, BEREERFSES - HIBYR
?ﬁﬁf'ﬁ (MMS)Vic x %ﬁ‘iﬁﬁkﬁow T, E -
BB VERASFEHEOTY v 7, BT, RBLRED
HEAE R DA b RIS G i 3840
FELOVWTHRELL, ILRERFEowTHLE
20048, HFEEEEIR 0T 1 BR800 O SR b MR
AL

10, HE
REEREEHET2MEOERERE L >WT, B
ER LR ELERES L UBMTRER T v ¥y
~OEEEREICLY, FEEREEEREL L
{(p<0.01, F#). 4, BEEREFEIBELTIZ S
YT =37y PoBAERE? (p<0.01, KA 257
. ThEORERREEELL, é&%%ﬁﬁ&ﬁﬁﬁ'?ﬁ*
DYETE IR L CROEREFREDOFEMET - .

BRELUEE

AA-AF LY P72/ — ik, S mixdEEETTE
BRABLASS, SRERCERRELET AR

" (19.5 %) AEEEFEMICE T CHNL, BEOEENIES

fr(Table 1). F7-, BHERIICOVCIEPRER
THEFHIIEE N8 %) LAz (Table 1}. S9 mix
AT TR L e icly, SRErcHeRy
AT HMEL(7.0 %) FEME SN AERICHML
{Table 2). BEMEMEICDWCHE, PIBERCHE S
AN (3.0 %) L7 (Table 2). SO mixFEFFET
BILUFETOEHRREL-GEE b, BREAL

CEBBERICOVTE, BERTENZD SNk

#, 2o0RBEGCREDHBNF - ERLTNS
O LR EiR R TR L AR E R OB L Y
EEMARIBR SRk wmﬁﬁﬁ%z BRLZ &R
Wk, BEEEHETL .

DED X, BEOEEFBEONLI LI, Dy

EIERDLL IS, WERFITOVTIE, 59 mixHEF
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FeEREHR

ETHLUHRETOERBABTI T AZR0.26
mg/mL & & 070,64 mg/mlL & % » 7. &SIz ow
Tid, SO mixFEFETB L UHEETOEREMETR

ZHhENI13 mg/ml B L U35 mg/mL L o7, #6 -

HFHET o e RSIERE(0.19 mg/mL) @ 104, L Dig
EtHithbifghiat.

i BwE & LTHWAMMCI, SO mixdEfET
THERLE LSS RekolERe+ 58
L (Table 1}, CPi1S9 mixfifE T CalisfmeE | -5e
BB TREBEDESAETHREL/(Teble 2). o
COBESEHENERL Y, FERRORITHITERS
e,

44-AF L z TxJ—MionTit, BEFERT
Eit L-#H v 3 BREAEARSETREDE RN
BohTwnads, Tk 44-FF L7 —NE
22-AF VLIV T )N AFL YT T 2 ) —
NOBAY (BEHZFNETN302 %, 188 %, 50.0 %)
DEEERERRTIE, HERESIoWTEEY, &5
PR DT SO mix FET CHREFEN LA EEN
BOLBRTVED, ZDLI, 44-2FL T 7/
=W EIBROREW L TRUOERIBONAZ L
5, SEEDAFL I T/ —VORSYTHDHLA

YRR EERERRAL- A F L T T =R

BETLTEELELLND, .
Fhe, AA-AF LV T —NRER T ) —F
ELTHHOATWAY, OMEYETHIYA T

=W ANI DN T L SY mixEFEE T OERMLETD

AHEERE B LU L ISR ENED
N, d4-ANFZ Y 72/ =W (EATx ) — 8D
KDWTISI mixIFHFIET 8 & UFET OERELE
CTEREEHBIC W TOABEE 2L HFEEFFED S
NTW5,

DEREREEY, 44-2FL P72/ — i, &K
ARESFTCCHL/IUAR I akEEEFHRTa L
L7 '
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Tahle1 Chromosome analysis of Chinese hamster cells (CHL/I_U) treated wiih 4,4'-methylenediphenol (MDP}** for

6 hr without S9 mix
Concen- Timeof Concurrent? Miotic® Number Nomberofstructural Numberof cells pypher Trend
Group - tration . xposure celigrowth index ofcells ° aberrations Others®  With sberrations of polyplois  test”
m - -
(%) anak ella(%) —
Fmg/mL) (tr) Ce) yzed gap ctb cle csh cse mullotal +2ap(%) -gap(%} cells(%) —gap POL
Negative" 0 - 6-(18) 100 - W 0205007 ¢ 3330 360 103
00 1 201004 0 440 3030 2008
200 14060011 0 735 6030 304
MDP 0055 - 6-(18) 98 - not chserved
MDP 0083 - 6-{18) 96 - W 0112004 1 330 330 103
Ww 2 000002 ¢ 220 000 1(0.3)
00 2 112006 1 5025 3015 2003
MDP 0.2 - 6-(18 88 - ® 211001014 0 560 3B0 8020
- 00 3300006 0 560 380 6015
20 5 4 1 0 G102 0 210060 6380 4018 + -
MDE 019 - 6-{(18) 68 2640 00 2 2047 0 0 108 1 280280 28(280) 1(0.3)
W 2 9120 0 023 0 1201200 QLY 13
200 4 3059 0 0 10103 1 40(200)39%(19.5) 2{0.3)
MDP 028 - 6-(18) 16 - not observed due to extreme cytotoxicity
MMC  Qdggfml - 6-(18) - - 10 757 2 Q10 1:-1'9 0 70(70Q) 67(670) 1(03)
W0 3 32731 0 0109 1 50(50.0) 58(580) =2(0.5)
200 10821433 0 10248 1 120(645) u5(62.5) 3(0.4)

Abbreviations:gap; chromatid gap and chromosome gap, ¢tb; chromatid break, cte: chromatid exchange, csb; chromosome break, cse;
chromosome exchange (dicentric and ving), mul; multiple aberrations, POL) polypeid, 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 caleulated 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 20 zberrations.
£) Others, such as attenvation and premature chromesome condensation, were excluded from the number of structural aberrations.

6) Eight hundred cells were znatyzed in each group.
7) Cochran-Armitage's trend test was dane at 5<0.01 (pne-side).

*. Significantly different from the negative control at <0.01 {one~side) by Fisher's exact probability test.

**:Purity was 99,91 %.
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Table 2 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with 44'-methylenediphenol (MDP)** for

6 hr with 59 mix
Concer- Timeof Comcurrent® Mitotic® Numper Number of structural Numberof cells  Nymher® Trend
Group  tration . S¥posure cell growth  index  of cells aberrations Others®  With aberrations  gf polyploid test?
i
hr % ” ; s (%)
_ Fmg'/mL) (b} ) () analyzed gap cfb cte csh cse mu total +gap(%) -z -gap POL
" Kegative" 0 + 6-{18) 100 - M 20006002 0 220 000 2058
’ 100 g0 1 ¢ 0 001 0 (1.0} 1LY 3(0.8}
200 21 ¢ 000G 3 0 315 105 506
MDP G035 +  6-(18) 28 - not cbserved
MDP 0083 + 6-(18) 86 - 0 1 0000 001 0 100 o) 1003
10 1 100002 0 2020 0 605
. 200 21000090 3 0 3015 1005 7(0.9)
MDP (.12 + 6-018) 78 - 100 00 300C03 0 1(Le) 10.0) 1230
1060 1320006 1 330 220 12(3.0).
200 1350009 1 420 305 24030 + -
MbP Q.19 + 6-(18) 62 44,18 100 09 2 0 01021 1 8(8.0) 8(s8.0) 9(0:0)
' 100 35700015 0 8(80) 6(6.0) 9(2.3}
200 3149 0 0103 1 1680 14*(7.0) 8(1.1}
MDP 028 + 6-(18) 73 00,00 not observed due to the small mumber of metaphases
CP  10gg/mL + 6-(I8) - - 10 4 25303 ¢ 062 0 35350 33(330) -1(0.3)
100 3 1435 0 057 0 37037.0) '35(360) 0(0.0)
20 7 89658 0 0118 0 72(360)69%(345) 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 aherrations, POL; polypoid, CP; cyclophosphamlde.

1)Dimethy) sulfoxide was used as solvent and added at the level of 1 vol% per dish.
2)Cell confluency representing cytotosicity, was measured with 2 Monocellater™.
3)Metaphase frequency was calcalated by counting 500 eells 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 Fisker's exact probability test.

**: Purity was 99.91%.
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Table 2 Chromosome analysis of Chmese hamster cells (CHL/TU) treated with 4 4'-methylenediphenol {(MDP)** for

6hrw1th 58 mix
Concen- Time of Concumrent” Mitotic® Number ‘Numberofstrucmraj Number of cells  Nymber® 'I:ren d
Group  tration . exposure cellgrowth index ofcells aberrations Othars® with aberrations ofpolyploid  Looqm
mix .
'ml h %, I e {%) ——— ==
{mg/ml.) (he) Ce) (_%) analyzed gap cib cte esh cse mu”total +gap(%) —gap (%} cells (%) —gap POL
Negtive* 0~ "+ 6-(18) .10 - 00 2000002 0 220 000 209
00 0 L 0000 1 ¢ 1L} 1O 3(08)
20 2100003 0 318 105 - 508
MDF 0055 +  6-(18) 88 - rot observed
MDF 0083  + 6-(8). 86 - 00 10060001 0 LD 008 1(03)
00 1 100002 0 220 100 605
200 2 1°0 0 0 0 3 0 3015 105 709
MDP (.12 + 6-{18) 78 = We 0030003 ¢ 1(L0) (L 12030
: 100 1320006 1 330 2020 1230
20 1 350008 1 420 3015 2@ + -
MDP 0.9 + 6-(18) 62 44,18 100 © 9 2 0-01021 1 880 880 9(00)
’ 00 3 5 7 00 015 0 860 6608 5023
20 3149 0 0103 1 16680 14700  9(LY)
MDP. 028 + 6-018) 23 00,00 not abserved due to the small number of metaphases
CP. Ipg/ml + 6-(18) - - 10 42530 3 6 062 0 35350 333300 1(03)

00 3 14356 0 05 0 37(37.0) 36(360) 0(0.0)
00 739658 0 0119 0 7203600694345 1(0.1)

Abbreviations:gap; chromatid gap and chromosome gap, cth; chromatid break, cte} chromatid exchange, csb; chmmosome break, cse;
chromosome exchange (dicentric and ring), mul; multiple abarrations, POL; polypoid, CP; cyclophosphamide,

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

2)Cell conflyency representing cytotosicity, was measured with a Monocellater™,

3)Metaphzse frequency was calculated by counting 500 cells in each digh.

4)When the mumber of zberrations in 2 cell was more than 9, the cell was scored as having 10 aberrations.

5)Others, such as attepuation and premature chromosome condensation, were excluded from the number of structural aberrations.
6) Bight 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< .01 {one-side) by Fisher's exact probability test.

**: Purity was 99,91%.
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