4, 4'-Diaminodiphenyl ether
(4, 4-0xybisbenzenamine)

A, 4°-7 2 )T =)L —T )b

[CAS No. 101-80-4]

Molecular formula: C12H12N20 Molecular weight: 200.24

HoN

1. Material and method

Purity

Test species/strain

Test method
Route
Dosages
Dosages for recovery
Number of animals/group

Vehicle
Administration period

Recovery period

Terminal killing

GLP

NH»

ABSTRACT

199.4%

: Rat/Crl:CD(SD)

: OECD Test Guideline 422

: Oral (gavage)

10, 3,10, 30 mg/kg

10, 30 mg/kg

: Males, 12 (5 for recovery) ; Females, 12;

Satellite females, 5

1 Olive oil
: Males, 42 days

Females, from 14 days before mating to day 4 of lactation
Females (satellite), 42 days

: Males, 14 days

Females (satellite), 14 days

: Males, day 43 of treatment and 15 of recovery

Females, day 5 of lactation
Females (satellite), day 15 of recovery
Offspring, day 4 after birth

:Yes



2. Results
Repeated dose toxicity

Four females in the 30 mg/kg-dosed group died at the end of pregnancy. Locomotor
activity was increased in the females given 30 mg/kg. Food consumption was temporarily
increased in the both sexes given 30 mg/kg. No compound-related effects were observed on
clinical sign of male and body weight of both sexes.

No compound-related effect on urinary parameters was observed in any dosed group of
either sex. As principal changes in hematological examination, decreases in RBC and
increases in reticulocytes were observed in 10 and 30 mg/kg-dosed groups of male and 30
mg/kg-dosed group of female. Blood biochemical examination revealed increased total
bilirubin in the males given 10 mg/kg and above, and AST, ALT and ALP in the males given
30 mg/kg.

Thyroid and spleen weights were increased in the both sexes given 30 mg/kg.
Thymus weight was decreased in the females given 30 mg/kg. In histopathological
examination, follicular hyperplasia of thyroid was observed in the males given 30 mg/kg, and
centrilobular hypertrophy of hepatocytes and granulation in the liver were observed in both
sexes given 30 mg/kg. Hemosiderin deposition in the spleen was increased in the males
given 10 mg/kg and above and in the females given 30 mg/kg. Additionally, extramedullary
hematopoiesis in the spleen was increased in the males given 30 mg/kg,

Reproductive and developmental toxicity

No compound-related effect on estrous cycle, copulation, fertility was observed at any
dose level. However, the four pregnant females in the 30 mg/kg-dosed group died at the end
of pregnancy. No abnormality of delivery was observed in survivors. The numbers of pups
born and live pups were slightly decreased in the delivered females given 30 mg/kg. In this
group, birth index and body weight of pups were decreased, and the numbers of pups with
jaundice and dead pups were increased.  But neglect of nursing of dams was not observed.

3. Evaluation
No observed effect level NOEL)

For the repeated dose toxicity, the endpoint for a NOEL was the evidence of anemia in
the males given 10 mg/kg and above, and mortality in the females given 30 mg/kg. For the
reproductive/developmental toxicity, mortality of females at the end of pregnancy and
increased the number of dead pups in the 30 mg/kg-dosed group.

It was concluded that a NOEL for the repeated dose toxicity of 4,4'-Diaminodiphenyl
ether was 3 mg/kg/day for males and 10 mg/kg/day for females, and that a NOEL for the
reproductive/developmental toxicity was 10 mg/kg/day.

No observed adverse effect level NOAEL)

For the repeated dose toxicity, the endpoint for a NOAEL was the evidence of anemia
in the males given 10 mg/kg and above, and mortality in the females given 30 mg/kg. For the
reproductive/developmental toxicity, mortality of females at the end of pregnancy and
increased the number of dead pups in the 30 mg/kg-dosed group.

It was concluded that a NOAEL for the repeated dose toxicity of 4,4'-Diaminodiphenyl
ether was 3 mg/kg/day for males and 10 mg/kg/day for females, and that a NOAEL for the
reproductive/developmental toxicity was 10 mg/kg/day.
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Combined Repeated Dose and Reproductive/Developmental Toxicity
Screening Test of 4,4’ -Diaminodiphenyl ether
by Oral Administration in Rats
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44 PF I )T s AT —FLORERESES
L UERRE A E BT A, OECD 7R F A
FZ4 42210 85%, RBEER L.

AFERTIE, 44 - YT IV Tzl n—FAE, 0

(fExiBE, AU 7)) , 3, 10 BEU 30 mgke DA
BT, Crl:CDSD)F » koobifl (121078, 10 @)
I, BTl 42 B W), SETIIRE 4 B F C0 42~55 AR,
£R, WMHENSS L, bR s RERSOR
B, 2o UICHIMLOERMB L UWE 4 B 2 CORIE
OFEL FHFICRETHEEERELL. MEBEREL 30
mgkg WEHBICOWTIE, BTRBEICELE 12ED
5% 5%, MCIRASEICH LT & 2B 7 F 1
MESEREL, 42 ARCRESE/RTE, 28E
EEHMERT . BREETOL I CEHNENRS.

1. REHRSEN

30 mglkg HOME 4 FAEREREICET LE, £/,
30 mgfkg BE TGS B SEIET RO, MEAE TS ko
— MR AR BT, HEO— R EClERE o R R
ITE S ORI L hizhol.

R ORRIZEEFOREIRO b=, Mk
FEREFEOBR, ROEEORD & RBTRmER i omgins I
AR ELTEH LR, BT 10 mghke L 30 me'kg
Bz, MECIE 30 meke BICED O, MIiBESEH
ERFEOERZFARE LT, BEDAEOEMA 10
mgkg B > 30 mg/kg BHOBEIC, AST, ALT B L UTALP
OHMNA 30 melg HOMICED bk,

EEMBEDHER, 30 mg/ke FEOMEREC PHR &8
IBoERIGIAIL L, Heo 30 mgke BTIRIORER
DS HED . WERBREREORE, #o 30
megfke FEORRBICIBR OB AR b i, o 30
mg/kg B ORI 3B RO O ATHIIBIES & B EETEAE
MEEsh, 2, BECEA~TOF Y o
PHEE 10 mgtkg BEdn S, 13 30 me/kg BEIZ A B0, #HE
@ 30 mg/kg TSR EODLEE S

2. EmRLESH

RSP RERN RS OEBEED ot
30 mgkg BECIIME 4 o TETRI|ELES, £
FRHED 4y Z B L TREIL3D bhvie o7z, 30 mglkg
BoHERICGERSPHEREORPER A A 1,
ROEFFRPEEIERODRL 5N, BEZELTREE

TAHFRHEINLE. BRI L 3EERESRED b
Mo,

3. #E{ERME (NOEL: No Observed Effect Level)

RIEHFEEEEICBE LT, NOEL#EDxT Y FiRa > k
B, HETEI0mgkg 0 A BNAEMAAR & L,
HETIE 30 mg/kg OB TAHABNAET & Lz, Fi-,
AR EEI B L TR, 30 mg/keg AR TR LRI
IRERHIOFE LB LRI OELTHINE L.

LizdioT, FRBCIBHS 44 -7 /972
Ax—F e NOEL i, REHRSHECEL TS
i 3 mefkgiday, METHE 10 mg/ke/day & #EREND.
T, ERREATMEICRE L TR 10 mgkgday Th5 L
fEwmaha,

4. EHEMER (NDAEL: No Observed Adverse Effect Lavel)

FEHZRSHECE LT, NOAELB®EMT » RFL
&, BETIE 10 mekeg OB SR GRS METR &
L, EETHE 30 mpkeg ORI TAHALREFT S Lz, %
Fo, ETEREABECELTE, 30megkes DR THLR
TERSRIAOIET B L CIRI Ao M & L.

LicdioT, FRBEIIHBTD 44T /P72
Nem—TF L0 NOABL Z, RERSEEEICE L TIXET
12 3 meg/kg/day, BETIE 10 mekg/day THDH LR E
nhH. FE, EWEBEEMCE LT 10 mgkg/day T
holFEREND.
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TRIEL, TNFho7F—F 2+ s - il L VR
L.

EEE L GERLAAY 7R (AR5 Taahl
TEaBMA (2y FES:6309) L, ERBETEET




BEATICARE LT, BEERR OB 1%, #BwmE %4
UZHMERMLT, SHED 1 EO#FGHEE) 5 mL/kg
WHEICRD LI L7-. BEMRIEIT 8 Ao EN
HEEOFEFICES X, 1HIC 1 oML CTHREL, =ik
CTHEFTICRE LGRS 7 BLUANICE A L7, & 58k
DOWWERYE OPER L OB —MEX, #IRIFRHREE & iR
K7 v~ k277 (Hewlett Packard 1090) % il
EL, MERLZ.

2. FERESMELUEETAE

HAF v — LA - UN— (BERFEEYZ—) O
Crl:CD(SD) 7 » b (SPF) Oiftifa 8 HEEm CHEA L7z,
BAHZEET 7 AMZHRE LIz CRE L, #5
HIOMEOM A ZBER T 572012, & 512 8 HED T
BTl 2D OfEHMFIREDOZ LR
TRVESRHN I DR Dy o e B D, R 5BME B OIRE
DO YLAEIZUT OB 48 T & e 58 [T (5% 5-BR A HF (A B B,
# - 333~421g, M : 202~245g) ZEE L, HERICH
AV,

B, B ZIAE OB WIEL £ 1 L3

DYT, ZRKEPDIIHFHEOBMOEFHAREA LK L T,

INESWEEX VIEICAREOEVEHEEIV L TDHZ LT,
HMOKENORY 2/h&< 355k GEERER) 12
X EfHLL.

EhIL, R ; 28+2°C, WE ; 55E15%, #HXEldK ;
15~17 [A,/ I, BARE o 7 )L ; 12 R AT (8:00~20:00)
/12 KNS IT (20:00~8:00)IZ il S = BE=ECTA T
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iR 18 H UM REIL, K (ALPHA-dri™ :
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5 1T A BEERE LR, SRR 08 FHLIdER S
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3. BEESORERLIUEREAE

B REITAERERROBRICES W GERELE. A
R ERBR T3 1000 mg/kg A& MR E L, LR, 300
mg/kg, 100 mg/kg, 30 mg/kg (ZRE L=, 10 Bipo
Crl:CD(SD) 7 v b, 1EEH7- 0 MRS 582, 4,47~
TI)V 7= )—F VA 14 AR, BH, MERAO
BEL, HEKTERICHRKRLZ, Z0/%, 1) 1000
mg/kg B ClI# 5 6 B £ T, 300 mg/kg #E Tl 5 10
HE CloMEELBINELE Lz, £72, 100 mg/kg B TlX
5 11 A E Il 3 BN Lz, 7ok, SERZHE
THZ LT TERD-7-. 2) 100 mglkg BEIZIMERE &
HIZHREOWBADNA L, HETIIMAR, B3, BE K,
ANZARIS K ONEEREEORA, MCIIMARE & OB
F O & RIE EEOHEMPBRO 5z, 3) MR
HETRIMERE, ~E o BE, ~~ 7V vy MED
T 38 X UMEAR MER L O BEAI S ERE & 312 30 mg/kg &
NHRO BT, 3) MRAEIERE TITRE Y L E Y,

AST 3 L OVALT O#INASMERE & % 12 30 mglkg BED» 538
Do, ULEORERNS, ARERO & 213k
MmAH 67z 30 mglkg & L, LU, A& % 10 mg/kg,
ERAE% 3 mg/kg ICRE L.

AR CITRI AR 1 BEE B 5B 3 BEOF 4 BEAsRT,
1BEDH 72 0 MEHER 12 IED B & V2. 7235, RTHRREL
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EEEY L L, MTIIRELZ IR0 T 74 Ny
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HEZ BN W TR 6 I T o 72, MU IR —4)
W B FE 7T B OB 5 ILERE L, fislai B (4
W4 B%) AT 7-. BRESENE & EORED, M
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1. RELREGSHE
1) —HIREE
30 mg/kg BEDME 4 FI3FET- L7= (3 TSR 23 A I
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it,mmygﬁ@mzm
M) NBlER S
MELZ X X D WIRIR A 1T Bl S e o 7.

WZHRAR DB R 23588 B L.
IIREE B IR RS (Rl

(2) ZF_/EE= (Table 6, 7)

30 mg/kg FEDRELZ FURARIS I OV o> fa s 8 & & 1
K EBEORINMAED Bz, [EEHRE TRFORE T
M B OHEMIE A B2 oo T2hd, FURIROM T &
2 LM EEOMINIELZRD STz, 1ETIE 30
mg/kg FEZHR IR & HFlg O A x| OB nE L O iR o
Mol BB LR EB OB RO Sz, [EEHIRMKE T
ﬁ@ﬁﬁfm3om@gﬁ@%%§4b%”ﬂ%@%
FLIEB LR Do 7203, gD AR E &I O 6

ni.
3 mg/kg B & 10 mg/kg FEOMEEDOIREEEIZE G D
WEIIRD LN o Tz,

(3) fREMBFHRE (Table 8)
I D 975 PR R T FRL

Be G- ORI, MES L OFRIRIZED iz,

g (B8 5 BliRA) : /NEHR.OMED IFRIIEARR AY 30
mg/kg BED 5 BIZRD Hiviz. EK L7 FHiaixE o
AIBE I el U AR HE IR 300 LTz, £, 30
mg/kg FEZIZHEE DB 4 FICRD Bz, REDE
BB IR OEEER . SN D66 > 7-. MFTH
VEEIE B TROBAETHRO b,

g (58% 5 BIRRE) : BESME M B OIS 30 mg/kg
B BHICRO BN, £, ~TUT U L EOHEN
2310 mg/kg D 161 & 30 mg/kg #ED 5 FIZFED B
7o, [EEHARTE T REO M Tl BEs & B O HINT A S
N o=y, ~EVT U UIREOHINIGEO b,

FORIR (F8E 5 i) a4 GRIERK) 2% 30 mg/kg
BED 5 HIZEED BTz, AP RIXEEHIME TR ORE
THRDO BT,

AR H RN E R RO B O BRI LS A B
70, BEEICHIE LA TRV b5
WL Lo 7o, £72, 30 mglkg B THINARO S
JE DT B SNTZD, WEORED TH Y #=it
BRI LT LT

FIREEIZ 10 mg/kg BED 2 BT A BT R HRORE
L, W ERIEE 2 S, RIS L3

BT, WRICHALGNDHETHDL Z b
G058 Ll L7gnro Tz,
HE D 53 BRAR RS P 5L
B (30 mg/kg BED 4 B1)
L L7 4 BCiE, MR (EE) , Higo~

BTV WA (BEE) BLOEM (BE 16, F%
3 BBIERESN. £72, 1 BIOATIRICR D E
REESE (BRJE) , 2 BlOMICIRERMEHE @RE) 2R
T,

A1

B 5D BN g & g5 STz,

JHige (B8 5 FilAs) - /NEEHULIE D IFRIRAE R 2Y 30
mgkg D 5 BUIFRD bz, F£1z, WEDOEAN 30
mg/kg BED 5 HIZRD BTz, 1 HITIEREEDOIAGHAL
(AR DEESEN Z B 307, A AR TRF O Tl
30 mg/kg BEOY T F A4 MEIZ/DNEEFOMED AR X
16, AIFERROBEMN 5 FIZFEO by,

M (50 5 B - ~E DT U kB OB 30
mg/kg BED 5 FIIFESH BT,

EEHIRK THROBAETIE, ~EDF YU LB ITxE
B, 30 mg/kg fE L& HICAFICFREE CTHRO L.



2. HEREREHEMH
1) f4EH (Table 9)

PRI 5 OREITRD e ho T,

KTEREED 1 HNIFEEHI 4 B D 6 H ORI TRl
P, IRIEHIA R L7720 BRI & Lz,

2) XKEEREAE (Table 9)

TRHE, ZTRATE BB I OZBRRICE TR, K
ARG ORI b h o iz,

3 mg/kg BED 1 HlITEYR 25 BFIYS BiC72 > Th ook
BHEONIRMNoTT28, FORBAICHET LR, TR
WK EBREPRBD OGN N7 &b AR IEEY &
L7z ARENZIEMEE o 2 %W%ﬁ 37 <, ZBLH
%@%@H% B ERSICRERER RN bR
ﬂiﬁ%%ﬁf%tﬂMLt.

3) MERE K URHE (Table 9, 10)

30 mg/kg BED 4 BINNMTYR 23 H (3 f]) F£7-1% 24 H
(16 RGO EEH LT LT,

3 mg/kg Bt L 10 mg/kg ﬁ@ﬁﬂb‘?qﬂiﬁo‘i()“/\ﬁﬁaqﬂ@
T OIRRE, (EIREAM S K O ERIC R 5 O R IT
Lo Tz,

4) ﬁﬁﬁ%ﬁ%i@%ﬁﬁﬁ(hMem)
IR AL, BRI L OERRICEE O 21138
OO T,

5) REME L UHE (Table 10)
(1) HEH
30 mg/kg B TITPE B & A RBDNHAD L, ik L,
miﬁ’ﬁT@m#A%n AFRITIET, &6
@Wﬁﬁw# WhoT-. £, 341 (2 8 oLt
WZIF RSB SN
3m@gﬁ&1om¢gﬁ?mﬁﬁﬁ,$ﬁﬁﬁ
%i,m%i,éfi,@m%;w¢$m&5®wa
RBOLNT, Fio, EHEOREBEIRLE SN DI RAFIT
mhbb%ﬂfm:o 7.

(2) HEHM

30 mg/kg BEOWHE 4 A OAEFRESHAR L
TELWERHD L, EHFRIURTHRD DLz, HHICE
fbix#&ohieinoiz. £z, WHE 4 B E TEF LR
DOEREIIXIREEL OEN e Ipo Tz, REEBEIZBNT
30 mg/kg #ED 13 61 (6 f8) (2#yE, 116 (158 1
HIDZ@D bz, 723, REBWICHEARILRS btk
not.

3 mg/kg #f & 10 mg/kg HECIERBHOMHERDL,
O—IREE, WHE 4 HOAFIRYE, AFE, MBI,
REICEGOREBIIRD SR - T,

(3) &=l&
30 mg/kg BED VB 761 (4 J) IS EIE RO 7.
3 mg/kg B L 10 mg/kg # TILH G5 D) RE S

5 WIRFT RLITER O b pino Tz,

B

1. REXLRSHM

447-C7 3 ) V7 2= —F)VIIMERES » N ISR
FECHFARIME 2 RAEIEDL 2 ENME SN TS, £
—EEME L LT, FRRARIEIRSC FRROBA AL, K
BOEYE AN ROZEREN A DN EHEINTND V.

AFRERCIIFE, FORIRES L OURImER] %’55—0) CALIN .
HIVTEA, TEIK, KR L ORI IO LN
o Tz.

30 mg/kg BEDOME 4 FIAEIRRINCIET Lz (3 FlIE4E
%2351%1&%24M.%t#5@%m%ﬁﬁ?
BEH, SIS EORENEBESZD, TRET
i%ﬁ@%@%abfﬁ%uﬁﬁén@ﬂot.%&%
FRFLAHLRRIRE CIISERNITE RS K R A LB O b v i
ST EHEFHO—BREBIZET XA 5T, 30 mgkg

FEOMERE 1T — R 2B B OB B BIZE STz s, 1K
E/\@%’i" o ohRnoT.

30 mg/kg BE D MEHED FFIgIT, /INEE L o R AR AE R
NROBNT-. F, WEOTESHEML, TEREIBALIC
FHMBRIEAE 2 fE o> TV BB b EIEL S Lz, 2D O
SRS I L EE AR TR O MERE I H3RD bz, Flig~D
WAL R 5 IR AL EET AL E LT, 80 mg/kg BEDHE
IZ AST, ALT, ALP ¥R AH bz, iz oo
T RIERRD Stz FHIBEAE R S A B ic b b
NH 5T, [FIEEEOINT 30 mg/ke BEOMEDOFEX &
BIZHALNTZOHRTH-T-. LLEOFRENS, KT
ORISR 2 A L, RN EEH I
X BHISEDOE L TIH /2 HIERELEX S, b, 1
B OFE BV IR FPED BURBEIEN . D723, L
ERSLCHFEDTER & OBEII R TH - 7-.

MR 30 mg/kg BEOTETHRBEOIERNBEZE S
7o, FRRBRER B0 U, S PR AR A CIR A G
W) 23R BT, MECITEERINIA ST 3 ER
HAEIZOWCIE IREE & DB D720 o 7. JEHEH
JaOERITI R Y ik e 7 = =1 (PCB) 72 & O HIRR
RVEV SRR EFETOIMEE T v M5 T 5
LEDHHND. FOAH=XATHRPRARLE O
TREDRAD T 5 7o DI R IR A V€~ (TSH) O
AEDHEN, & LT TSH @ HUARIBRA~ORKEHIILIC X 0 I8
JaHE OB A FERE IS 2. FIRBROJEIEE A
44°-CT I ) V7 =0 —F 00 103 B ORI
L3RBT, WERET > MTAR DI FRIE O A b BE
DD EZEZLNY, KRB TIIMRED 30 mg/kg BEIC
HoNT-HRREEOWEMZEREA I b D EE
A ERB LT 5.

447 T I )V T 2=V —FAOR I LY ET
1% 10 mg/kg 7> 5, #E T 30 mg/kg (IR MLMEE . H378
bNT-. MEFHRAE T, RILEREORED &Rk ED
HMASHEC 1 10 mg/kg 705, WETIE 30 mg/kg IZRD 5



N, F£70, MRAEFHRETHED 30 mgkg IZFREY
B OB A LT, S BICHERED 30 mglkg (21X
PR E R OBEMNH Y, WEMABEFRE C~TYT Y v
R & REAME M B OMINBIZE I, RMEROFE M. - Tk
BERBMLZZ EE2R LT,

> 30 mg/kg B HEEMEIC H FEB) O MDA 6
NN, ZOEWRIZOWTIIRHETH-T-.

2. HEREREHEMH

PEJE AR BLRE NN B G- DR BIIRD Hive ho 7.
L2 L, 30 mglkg DM 4 FINIEIRARHNIZIET LT,
FEPWIZEFE L TR BRI L TR Y
AERE T2, BROKRE EDLTENTIIIEFICR
BLTW=EEZ NS, RAEROMOEIY CIIIET
WZOEAET LTERY, S TE I T LERRIZS
WCTIEEARHATH DN, 4,477 1) V7 2= )Lo—T )b
WO ERR NS 5 Z LRI E LT,

30 mg/kg FEDOHAEIZHIENBIZE I, £ 4 HE
TOME MM PSRBT Lz, Sl IcE i tg
MSCHIBENE R A DI TND T D, 447V T3 )Y
Tz = V= —T VOB X OFEHRBITICL D REy
WO R A ERENE R E L NS, HIE
DOFH BT REMWIA I LT-FER, 30 mg/kg BED LEIY
OETFRIIMET L. LER-T, 4477/ V7=
=N —T VTR L EREEE RIT T (LAY
THDHIENREBEINT.

3. #E{FAE (NOEL: No Observed Effect Level)

KR wMEICBE LT, NOELILEDTZ Y RARA v b
, HETIX 10 mglkg DHEN DA LNT-EMATRE L,
HETIE 830 mg/kg DHETALNTRT & L. £z,
AR AT B LT, 30 mglkg D HE THLN-LE
ERHIOETE LOIREMOETHEME L.

o T, ARBRIZBITD 447-VT7 /Y7221
—7 /v NOEL 1%, RE#HGEMICE L IRETE 3
mg/kg/day, METIX 10 mg/kg/day &fEmsnsd. £7z,
ARl AEFMEICE LTI 10 mg/kg/day T 5 &b
no.

4. #EZME (NOAEL: No Observed Adverse Effect Level)

KAE#G#MEICE LT, NOAELED T KRR A >
k%, HETIX 10 mgkg ODHEN DA DA &
L, HETIX 30 mglhkg DAETAHALNIZELT E Lz, &
7o, A ARMEICE LT, 30 mglkg DHETHLRL
TAERRM OB L OREM OFET M E L.

Wo>T, KREBRIZKBITS 447°-PT7 I /) V7 2=
—7/L® NOAEL i, KEEGEHMHICE L CIIETIE 3
mg/kg/day, WETIE 10 mg/kg/day TH D EfEmsnod.
T/, ERAFMEICBE LT 10 mgkg/day THD &
RSN D.
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Figure 1 Body weight changes of male rats treated orally with 4,4'-diaminodiphenyl ether in the combined

repeated dose and reproductive/developmental toxicity screening test
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Figure 2 Body weight changes of female rats treated orally with 4,4'-diaminodiphenyl ether in the combined
repeated dose and reproductive/developmental toxicity screening test
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Figure 3 Body weight changes of satellite female rats treated orally with 4,4'-diaminodiphenyl ether
in the combined repeated dose and reproductive/developmental toxicity screening test
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Figure 4 Food consumption changes of male rats treated orally with 4,4'-diaminodiphenyl ether
in the combined repeated dose and reproductive/developmental toxicity screening test
Significant difference from the control group, * p=0.05.
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Figure 5 Food consumption changes of female rats treated orally with 4,4'-diaminodiphenyl ether
in the combined repeated dose and reproductive/developmental toxicity screening test
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Figure 6 Food consumption changes of satellite female rats treated orally with 4,4'-diaminodiphenyl
ether in the combined repeated dose and reproductive/developmental toxicity screening test
Significant difference from the control group, ** p=0.01.



Table 1 Grip strength of rats treated orally with 4,4'-diaminodiphenyl ether in the combined repeated dose
and reproductive/developmental toxicity screening test

Administration period

Recovery period

Dose (mg/kg) 0 3 10 30 0 30
Male
No. of animals examined 12 12 12 12 5 5
Forelimb grip strength (g) 456 + 91 436 £ 147 424 + 124 347 = 106 456 + 118 386 = 89
Hindlimb grip strength (g) 232 =+ 48 253 = 85 214 £ 49 215 =55 257 £ 76 239 = 72
Female (dam) Satellite female
No. of animals examined 5 5 5 5 5 5
Forelimb grip strength (g) 294 + 66 280 * 41 273 = 30 239 * 49 257 *= 47 218 = 24
Hindlimb grip strength (g) 167 *+ 57 174 = 37 195 = 37 134 =21 163 = 40 149 = 25

Data represent mean + S.D.
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Table 2 Locomotor activity of rats treated orally with 4,4'-diaminodiphenyl ether in the combined repeated

dose and reproductive/developmental toxicity screening test

Administration period

Recovery period

Dose (mg/kg) 0 3 10 30 0 30
Male
No. of animals examined 12 12 12 12 5 5
Interval count
0 — 10 (min) 2272 =752 2815 =922 3079 * 1211 3176 * 1088 1612 + 800 2226 + 503
10 — 20 (min) 1603 + 791 1590 =965 2097 *= 1062 2220 + 1071 1097 + 705 1614 + 659
20 — 30 (min) 1056 *+ 560 1087 + 961 1514 + 913 1574 + 1216 888 + 675 729 + 719
30 — 40 (min) 569 + 627 533 + 896 790 + 781 1033 + 983 423 + 409 428 =+ 581
40 — 50 (min) 299 + 385 760 + 746 665 + 735 338 + 532 133 + 41 521 = 660
50 — 60 (min) 427 + 421 246 + 284 200 + 413 227 + 503 22 + 29 564 * 893
Total count
0 — 60 (min) 6227 = 2054 7030 *£ 3529 8345 + 4482 8567 * 3146 4175 + 1965 6081 + 2321
Female (dam) Satellite female
No. of animals examined 5 5 5 5 5 5
Interval count
0 — 10 (min) 1101 =+ 964 1314 + 818 2701 + 353 % 2390 + 722 * 2771 =+ 603 2677 *+ 331
10 — 20 (min) 949 + 859 624 + 544 1837 + 951 2079 *+ 352 2148 + 1252 2082 + 999
20 — 30 (min) 535 + 561 518 =+ 461 1271 + 1480 1678 + 1067 1556 + 1148 1583 + 152
30 — 40 (min) 60 *= 53 168 + 268 748 + 1086 1449 + 941 1188 =+ 942 1611 =+ 985
40 — 50 (min) 314 =+ 609 16 + 20 492 *+ 560 1010 = 903 1182 =+ 891 982 + 1068
50 — 60 (min) 566 * 774 51 + 104 611 =+ 980 1548 *= 1013 1054 *+ 614 679 *+ 667
Total count
0 — 60 (min) 3524 + 2071 2692 + 1881 7660 + 4065 10153 + 3379 ** 9900 + 4669 9615 + 2127

Data represent mean + S.D.

Significant difference from the control group, * p=0.05 and ** p=0.01.
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Table 3 Urinalysis of rats treated orally with 4,4'-diaminodiphenyl ether in the combined repeated dose and
reproductive/developmental toxicity screening test

Dose (mg/kg) 0 3 10 30
Male
No. of animals examined 12 12 12 12
pH 7.5 0 0 1 0
8.0 2 2 4 3
8.5 10 10 7 9
Protein + 5 7 10 ] % 4
2+ 7 5 2 8
Glucose — 12 12 12 12
Ketone body - 1 1 3
+ 8
+ 3 2 1 4
Bilirubin — 12 12 12 12
Occult blood — 12 12 12 12
Urobilinogen + 12 12 12 12

Satellite female

No. of animals examined 5 5
pH 6.0 0 1
6.5 0 0
7.0 0 0
7.5 0 1
8.0 0 0
8.5 5 3
Protein + 1 0
+ 2 4
2+ 2 1
Glucose — 5 - - 5
Ketone body — 5 - - 5
Bilirubin — 5 - - 5
Occult blood — 5 - - 5
Urobilinogen + 5 5

Grade; —: negative, *:trace, +:slight, 2+: moderate, 3+: marked
Data represent the number of animals.
Significant difference from the control group, * p=0.05.
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Table 4 Hematology of rats treated orally with 4,4'-diaminodiphenyl ether in the combined repeated dose
and reproductive/developmental toxicity screening test

At the end of administration period

At the end of recovery period

Dose (mg/kg) 0 3 10 30 0 30
Male
No. of animals examined 7 12 12 7 5 5
RBC (x10%uL) 8.49 £0.29 849 +0.31 810 £035* 7.25 £0.34* 853 £0.10 7.94 =0.32%
Hemoglobin (g/dL) 16.1 = 0.9 15.8 = 0.6 15.4 £ 0.5*%  13.7 = 0.5 ** 16.0 = 0.9 14.9 = 0.8 *
Hematocrit (%) 42.6 + 2.3 422 +1.1 411 £ 1.5 37.5 £ 1.1 % 427 + 2.8 40.7 + 1.1
MCV (fL) 50.2 *+ 2.6 49.7 + 0.9 50.8 + 1.7 51.8 + 2.4 50.0 = 3.0 51.3 = 1.6
MCH (pg) 19.0 = 1.0 18.6 = 0.3 19.0 = 0.6 18.9 + 0.8 18.7 = 0.9 18.7 = 0.7
MCHC (g/dL) 37.9 + 0.5 375 +0.5 37.4 £ 05 36.6 *+ 0.5 ** 37.4 + 0.4 36.5 = 0.5 *
Platelet (x10%/uL) 920 + 92 1028 + 98 1001 = 101 925 + 95 974 = 71 995 + 99
Reticulocyte (%) 1.7 £ 0.3 1.9 £0.3 2.6 £0.4% 40+ 1.2%* 1.8 £0.3 2.5 + 0.5 *
PT (sec) 14.4 = 2.7 15.9 + 3.1 15.2 + 3.8 13.5 £ 0.6 16.7 = 2.3 13.8 = 1.1*
APTT (sec) 23.2 +1.8 23.0 = 2.2 22.2 + 2.0 19.4 + 1.1 ** 22.2 + 1.2 21.6 1.6
WBC (x10%/uL) 12.25 = 1.32  12.98 =£2.02 14.11 = 2.83 17.27 +=2.41** 10.82 =2.28 14.08 £ 5.43
Differential WBC (%)
Neutrophil, band 0*+1 1=x1 1+1 +1 0*+0 0=*+0
Neutrophil, segment 18 +9 20 =5 19 =6 21 =7 19 =6 17 =6
Eosinophil 1+1 2 +1 1=+1 0+1 1=+1 1+1%
Basophil 0+0 0+0 0+0 0+0 0+0 0+0
Monocyte 4 *+1 4 +1 4 +2 6 =2 5=*1 4 *£2
Lymphocyte 779 73 £5 75 =7 72 17 75 +6 79 £ 6
Others 0+0 0+0 0+0 0+0 0+0 0+0
Female (dam) Satellite female
No. of animals examined 12 11 12 8 5 5
RBC (x10%uL) 6.40 £0.67 6.27 £0.36 6.41 =045 5.86 = 0.45 8.00 £0.23  7.37 +0.33%*
Hemoglobin (g/dL) 13.0 = 1.0 12.5 0.7 13.2 = 0.8 12.2 + 0.7 15.3 £ 0.5 14.0 = 0.9 *
Hematocrit (%) 35.2 + 1.9 337+ 1.5 35.5 + 1.7 341 + 1.8 39.5 + 1.2 37.4 + 2.2
MCV (fL) 55.3 = 3.9 53.8 + 2.6 55.5 + 2.6 58.3 = 2.4 49.4 +2.1 50.7 = 1.1
MCH (pg) 204 + 1.1 20.0 = 0.9 20.6 = 1.0 20.8 = 0.8 19.1 0.8 19.1 = 0.8
MCHC (g/dL) 36.9 + 1.0 37.1 +0.8 37.1 + 0.6 85.7 &+ 0.7 ** 38.7 = 0.8 37.6 = 0.9
Platelet (x10%/uL) 1409 £ 288 1364 =238 1248 £ 188 1289 £ 124 1135 £ 83 1047 £ 176
Reticulocyte (%) 7.4 + 3.8 6.3 +1.8 6.8 +1.6 10.1 £ 2.5 % 1.7 £0.3 1.8 £0.2
PT (sec) 12.0 = 0.2 11.9 £ 0.2 12.0 = 0.2 12.4 =+ 0.4 ** 11.5 £ 0.5 11.9 =04
APTT (sec) 16.7 = 1.4 169 =15 17.0 £ 1.5 17.2 = 1.1 16.0 = 2.0 17.2 = 0.5
WBC (x10%/uL) 11.82 £3.80 11.45 £2.18 1211 =1.10 11.50 = 3.20 6.59 £2.69  7.16 £2.36
Differential WBC (%)
Neutrophil, band 1+1 2+1 1+1 2+1 1£1 1+1
Neutrophil, segment 29 =6 28 =6 30 =7 31 =8 13 =5 19 +£9
Eosinophil 1+1 1=+1 1=+1 1=+1 2+0 1+1%
Basophil 0+0 0+0 0+0 0+0 0+0 0+0
Monocyte 4 *+1 4 =2 5+2 5=*X2 5=*1 5*2
Lymphocyte 65 =7 64 =8 63 =7 60 =9 80 =5 72 8
Others 0+0 1=+1 1=+1 2+3 0+0 1+1

Data represent mean + S.D.

Significant difference from the control group, * p=0.05 and ** p=0.01.
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Table 5 Biochemistry of rats treated orally with 4,4'-diaminodiphenyl ether in the combined repeated dose
and reproductive/developmental toxicity screening test

At the end of administration period At the end of recovery period
Dose (mg/kg) 0 3 10 30 0 30
Male
No. of animals examined 7 12 12 7 5 5
Total protein (g/dL) 6.4 +0.4 6.3 = 0.2 6.3 = 0.2 6.1 +0.2 6.1 +0.2 6.0 = 0.2
Albumin (g/dL) 3.7 +0.1 3.5 + 0.2 3.6 +0.2 3.5 = 0.2 3.4 +0.1 3.4 +0.1
AJG ratio 1.4 +0.2 1.3 £ 0.1 1.3 £ 0.2 1.3 +0.1 1.3 +0.1 1.3 +0.1%
Total bilirubin (mg/dL)  0.13 £0.01  0.13 = 0.01 0.15 = 0.01** 0.17 £0.03**  0.14 £0.02  0.12 = 0.01 *
Glucose (mg/dL) 165 *+ 12 172 + 14 171 + 27 153 + 14 172 + 7 172 + 10
Total cholesterol (mg/dL, 55 + 4 53 =10 52 £ 9 45 + 10 53 =10 48 + 4
Triglyceride (mg/dL) 60 + 16 55 + 25 64 = 29 36 + 17 40 + 21 49 + 32
Phospholipid (mg/dL) 100 + 8 100 * 16 100 + 10 83 + 11 * 90 + 8 89 + 7
AST (IU/L) 57 £ 5 66 £ 9* 64 =5 79 + 6 ** 66 + 13 76 +9
ALT (IU/L) 26 +3 28 + 5 27 =2 33 + g ** 24 +3 29 +6
LDH (IU/L) 104 =+ 48 138 =+ 82 112 + 61 108 =+ 55 105 =+ 36 127 + 72
ALP (IU/L) 238 =+ 42 259 + 39 273 + 53 346 + 57 ** 212 + 31 191 + 20
y-GTP (IU/L) 1+0 1+0 1+0 1+0 1+1 1+1
CK (IU/L) 95 + 15 102 =+ 22 94 + 17 86 + 13 99 + 18 117 + 21
BUN (mg/dL) 10.7 £ 1.3 11.1 = 0.9 10.9 = 1.2 109 + 1.4 12.1 £ 1.6 13.6 = 1.5
Creatinine (mg/dL) 0.5 +0.1 0.6 = 0.1 0.6 0.1 0.5 + 0.0 0.5 +0.1 0.6 = 0.1
Na (mEq/L) 143 + 1 143 + 1 143 + 1 142 + 1 143 + 2 142 + 1
K (mEq/L) 3.8 0.3 3.6 = 0.2 3.8 +0.3 3.7 +0.3 3.6 = 0.1 3.7 0.2
Cl (mEq/L) 105 *+ 1 106 *+ 1 105 + 1 104 *+ 1 107 + 2 105 = 2
Ca (mg/dL) 10.2 +£0.2 10.1 = 0.2 10.2 = 0.2 10.4 +£0.2 9.8 +0.1 9.9 + 0.2
IP (mg/dL) 6.3 +0.4 6.4 + 0.5 6.3 = 0.6 5.9 = 0.6 5.6 = 0.3 5.8 + 0.5
Female (dam) Satellite female
No. of animals examined 12 11 12 8 5 5
Total protein (g/dL) 6.1 +0.4 6.1 +0.3 6.2 + 0.3 6.2 +0.3 6.7 + 0.4 6.4 + 0.2
Albumin (g/dL) 3.5 = 0.2 3.5 +0.3 3.5 +0.2 3.3 0.2 3.9 +0.3 3.7 +0.1
AJG ratio 1.3 = 0.1 1.3 £ 0.1 1.3 0.1 1.1 + 0.1 %* 1.4 +0.1 1.4 +0.2
Total bilirubin (mg/dL)  0.14 £0.03  0.13 = 0.02 0.14 =+ 0.02 0.16 * 0.02 0.14 £0.02  0.14 = 0.01
Glucose (mg/dL) 144 +9 149 + 12 159 + 20 147 + 11 161 + 19 153 *+ 11
Total cholesterol (mg/dL, 56 + 14 60 £ 7 62 £ 10 70 =13 71 =12 62 =13
Triglyceride (mg/dL) 55 + 22 78 + 39 91 + 58 41 + 16 25 +8 23 + 10
Phospholipid (mg/dL) 117 + 25 126 + 13 133 + 17 135 *+ 19 137 + 14 125 + 25
AST (IU/L) 73 + 10 75 + 6 73 + 12 91 +19 54 + 2 63 + 10
ALT (IU/L) 41 +8 42 + 9 42 + 7 52 + 16 19 =1 20 =5
LDH (IU/L) 156 =+ 80 133 =+ 46 129 + 57 122 + 58 95 + 43 105 =+ 80
ALP (IU/L) 169 + 88 151 + 50 193 + 69 201 =+ 45 97 +13 103 =+ 14
y-GTP (IU/L) 1+0 1+0 1+0 1+0 1+0 1+1
CK (IU/L) 88 + 17 85 + 10 89 =19 87 + 14 72 + 17 75 + 15
BUN (mg/dL) 17.6 =44 18.8 = 3.9 21.2 + 2.8 20.4 *+ 3.4 15.0 = 2.9 16.2 = 1.6
Creatinine (mg/dL) 0.6 +0.1 0.6 = 0.1 0.6 0.1 0.6 +0.1 0.6 = 0.0 0.6 = 0.1
Na (mEq/L) 143 + 2 143 + 1 142 + 1 142 + 1 141 + 1 141 +1
K (mEq/L) 3.5 = 0.2 3.5 +0.3 3.4 +0.1 3.9 +0.5 3.4 +0.2 3.5 +0.2
Cl (mEq/L) 106 *+ 2 106 = 2 104 + 2 104 + 2 105 + 2 105 = 2
Ca (mg/dL) 10.5 + 0.4 10.6 = 0.3 10.9 = 0.4 10.7 £ 0.5 10.1 £ 0.1 9.7 + 0.1 **
IP (mg/dL) 7.8 0.9 7.3 0.7 7.9 +0.9 7.3 +0.7 4.0 +0.6 39 +1.0

Data represent mean + S.D.
Significant difference from the control group, * p=0.05 and ** p=0.01.
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Table 6 Organ weights of male rats treated orally with 4,4'-diaminodiphenyl ether in the combined repeated dose
and reproductive/developmental toxicity screening test

At the end of administration period

At the end of recovery period

Dose (mg/kg) 0 3 10 30 0 30
No. of animals 7 12 12 7 5 5
examined
Body weight (g) 486 =+ 59 468 + 50 471 + 49 462 + 21 467 + 53 467 + 70
Thymus (g 0.415 £0.064  0.379 + 0.066 0.401 =+ 0.109 0.415 *+ 0.105 0.373 +0.044  0.462 * 0.138
(%) 0.085 +0.006 0.081 + 0.011 0.085 = 0.020 0.090 = 0.021 0.081 +0.014  0.098 =+ 0.018
Adrenals (g 0.071 £0.008  0.067 + 0.007 0.069 = 0.007 0.073 *+ 0.007 0.075 +=0.007  0.070 + 0.007
(%) 0.015 +0.002  0.014 =+ 0.002 0.015 = 0.001 0.016 = 0.001 0.016 = 0.002  0.015 * 0.003
Heart (g) 1.468 *+ 0.232 1.404 + 0.166 1.402 * 0.158 1.331 + 0.189 1.456 + 0.133 1.412 + 0.159
(%) 0.302 =0.026  0.300 + 0.022 0.298 =+ 0.019 0.289 + 0.047 0.313 = 0.015  0.304 + 0.029
Kidneys (g 2969 £0.360  2.781 +0.225 2.960 =+ 0.298 3.070 = 0.313 2.942 +0.248  2.873 *+ 0.263
(%) 0.613 = 0.046  0.597 =+ 0.047 0.631 = 0.053 0.665 *+ 0.064 0.632 +=0.025  0.620 * 0.047
Spleen (g 0.750 £0.139  0.675 + 0.100 0.686 = 0.095 0.908 + 0.138 * 0.719 = 0.056  0.754 *= 0.116
(%) 0.155 * 0.031 0.145 *+ 0.024 0.146 =+ 0.017 0.197 +0.030 **  0.155 = 0.009  0.163 = 0.024
Liver (g 1291 £1.978 12.392 +2557 12.919 +1.991 13.061 *+ 1.031 11.357 = 0.991  11.952 + 2.008
(%) 2.653 £0.170  2.625 + 0.280 2.733 =+ 0.204 2.827 + 0.174 2.442 +0.153  2.559 + 0.176
Brain (g 2.113 £0.113  2.120 *+ 0.086 2.097 =+ 0.072 2.137 *+ 0.089 2.045 + 0.079  2.104 * 0.046
(%) 0.438 +=0.036  0.457 =+ 0.047 0.449 =+ 0.041 0.463 *+ 0.028 0.441 +0.043  0.459 + 0.073
Testes (g0 3.482 £0.283  3.341 + 0.306 3.177 =+ 0.348 3.310 = 0.255 3.374 +0.243  3.215 *+ 0.225
(%) 0.722 +0.071 0.721 + 0.105 0.682 =+ 0.099 0.717 *+ 0.056 0.728 +0.070  0.700 + 0.112
Epididymides (g) 1.275 £ 0.128 1.240 =+ 0.098 1.227 + 0.066 1.230 =+ 0.079 1.255 £0.077  1.228 + 0.058
(%) 0.264 +0.024  0.268 * 0.039 0.263 = 0.030 0.267 + 0.022 0.271 +0.025  0.268 + 0.045
Thyroid (® 0.040 £0.010  0.037 + 0.008 0.037 = 0.006 0.097 = 0.039 **  0.036 = 0.006  0.051 + 0.012 *
(%) 0.008 =0.002  0.008 =+ 0.002 0.008 =+ 0.002 0.021 = 0.009 **  0.008 = 0.001  0.011 = 0.002 **
Pituitary (g 0.020 £0.004  0.020 + 0.003 0.019 =+ 0.003 0.020 *+ 0.003 0.020 +=0.003  0.020 * 0.005
(%) 0.004 * 0.001 0.004 =+ 0.001 0.004 =+ 0.001 0.004 = 0.001 0.004 +=0.001  0.004 + 0.001

Data represent mean + S.D.

Significant difference from the control group, * p=0.05 and ** p=0.01.

17



Table 7 Organ weights of female rats treated orally with 4,4'-diaminodiphenyl ether in the combined repeated dose
and reproductive/developmental toxicity screening test

At the end of administration period

At the end of recovery period

Dose (mg/kg) 0 3 10 30 0 30
Female (dam) Satellite female
No. of animals 12 11 12 8 5 5
examined
Body weight (g) 284 + 28 285 + 22 286 + 22 267 + 16 284 + 20 268 + 16
Thymus (g 0.242 +=0.072 0.237 = 0.063 0.234 £ 0.065 0.158 + 0.041 * 0.401 % 0.059 0.350 = 0.019
(%) 0.084 +0.023 0.083 % 0.020 0.082 £ 0.019 0.058 +=0.014 * 0.143 # 0.029 0.131 = 0.012
Adrenals (® 0.079 £0.009 0078 £0.010  0.081 +0.009  0.079 = 0.011 0.073 =0.011  0.074 * 0.006
(%) 0.028 +0.004  0.027 =0.004  0.028 +0.003  0.030 * 0.006 0.026 = 0.004  0.027 + 0.002
Heart (g 0.945 = 0.090 0.947 = 0.095 0.974 £ 0.079 0.880 * 0.035 0.950 = 0.105 0.916 = 0.050
(%) 0.333 =£0.017 0.332 = 0.024 0.341 £ 0.017 0.331 = 0.020 0.334 = 0.019 0.343 + 0.026
Kidneys (@ 1811 #0141 0719 £0.143  1.852 +0.166  1.791 + 0.182 1.745 +0.195  1.724 = 0.174
(%) 0.641 +0.043  0.603 =0.035  0.649 = 0.047  0.671 = 0.052 0.615 + 0.054  0.643 = 0.057
Spleen (g 0.704 = 0.194 0.605 = 0.107 0.598 £ 0.122 0.766 = 0.104 0.463 & 0.066 0.548 *+ 0.055
(%) 0.247 = 0.057 0.213 # 0.040 0.209 £ 0.032 0.288 * 0.045 0.164 = 0.025 0.204 = 0.013 *
Liver (g 9.297 = 1.161 9.427 = 1.084 9.947 £ 0.646 9.553 *+ 0.956 7.207 £ 0.690 6.877 = 0.627
(%) 3.275 +0.268 3.298 * 0.253 3.488 £ 0.133 3.578 = 0.276 * 2.543 * 0.204 2.567 = 0.195
Brain (g 1.921 +=0.083 1.891 = 0.075 1.909 £ 0.088 1.870 £ 0.086 1.989 + 0.061 1.931 £ 0.122
(%) 0.682 £ 0.066 0.666 * 0.052 0.671 £ 0.050 0.702 = 0.037 0.704 = 0.044 0.721 = 0.034
Thyroid (g 0.030 = 0.003 0.026 * 0.005 0.031 £ 0.007 0.040 = 0.011 0.032 # 0.005 0.035 = 0.012
(%) 0.011 *+ 0.002 0.009 #= 0.001 0.011 £ 0.003 0.015 + 0.004 * 0.011 %= 0.001 0.013 = 0.005
Pituitary (g 0.025 = 0.004 0.025 = 0.004 0.025 £ 0.004 0.023 *+ 0.005 0.023 # 0.003 0.022 * 0.003
(%) 0.009 £ 0.002 0.009 #= 0.001 0.009 £ 0.001 0.009 * 0.002 0.008 # 0.001 0.008 = 0.001

Data represent mean + S.D.

Significant difference from the control group, * p=0.05.
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Table 8 Histopathological findings of rats treated orally with 4,4'-diaminodiphenyl ether in the combined
repeated dose and reproductive/developmental toxicity screening test

Male Female
At the end At the end of
At the end of of recovery At the end of recovery
administration period period administration period period
Dose (mg/kg) 0 3 10 30 0 30 0 3 10 30 0 30
No. of animals examined <5>  <B5> <B> <b> <h> <b5> <5> <B5>  <5>  <B5> <5> <5>
(Liver) (Grade)
fatty change: central + 0 0 1 1 0 1 0 0 0 0 0 0
2+ 0 1 1 0 0 0 0 0 0 0 0
hepatocellular hypertrophy:  + 0 0 0 0 ] - 0 2 ] . 0 0 0 5] . 0 1
central 2+ 0 0 0 5 0 2 0 0 0 0 0 0
necrosis: focal + 0 0 0 0 0 0 0 1 0 0 0 0
granulation + 1 2 1 1 1 2 1 0 0 1 0 0
2+ 0 0 2 0 0 4] o0 5]**
(Heart)

inflammatory cell nest + 1 2 2 0 0 1 0 0 0 1 0 0
(Lung)

accumulation of foamy cells  + 2 2 1 3 3 4 3 2 4 2 2 3

fibrosis: focal + 0 0 0 0 0 0 1 0 0 0 0 0
(Kidney)

eosinophilic body + 1 2 1 1 0 0 0 0 0 0 0 0

regeneration: proximal tubule + 1 0 0 0 0 0 0 0 0 0 0 0
(Spleen)

deposit of hemosiderin + 0 0 1 4 ] - 2 ] . 0 0 0 5] - 5 5

2+ 0 0 1 0 2 0 0 0 0 0 0

extramedullary hematopoiesis + 0 0 0 5 s 0 0 0 0 0 0 0 0
(Thyroid)

ultimobranchial body + 0 0 2 1 0 1 0 2 0 0 0 3

remanet

follicular hyperplasia + 0 0 0 1 0 5 % 0 0 0 0 0 0

2+ 0 0 0 2 | ww 0 0 0 0 0 0 0 0
3+ 0 0 0 2 0 0 0 0 0 0 0 0
(Pituitary)

Rathke pouch + 1 0 0 0 0 1 0 0 0 0 0 0
No. of animals examined <7> <12> <12> <7> <5> <b5> (=> (=> <=> <—=> (=> (>
(Testis)

tubular atrophy + 0 0 1 0 0 0 — - — - - —

2+ 0 1 0 0 0 — — — — — —
(Epididymis)

debris of spermatic elements + 0 1 0 0 0 0 — - — - - —

spermatogenic granuloma 2+ 0 0 2 0 0 0 — - — - - —
(Prostate)

inflammation + 2 4 6 O] . 3 1 — - — - - —

2+ 1 2 0 0 0 — — — — — —

Grade; +: slight, 2+: moderate, 3+: marked.
Data represent the number of animals.
Significant difference from the control group, * p=0.05 and ** p=0.01.
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Table 9 Estrous cycle and reproductive performance of rats treated orally with 4,4'-diaminodiphenyl ether
in the combined repeated dose and reproductive/developmental toxicity screening test

Dose (mg/kg) 0 3 10 30
Estrous cycle
No. of animals examined 12 12 12 12
Normal V" 11 12 12 12
Abnormal V 1 0 0 0
Cycles (days) ? 43 +05 41+03 43 +04 41+02
Reproductive performance
No. of mated pairs 12 12 12 12
No. of copulated pairs 12 12 12 12
Copulation index (%) 100 100 100 100
No. of pregnant females 12 11 12 12
Fertility index (%) 100 91.7 100 100
Pairing days until copulation 2 3.6 £34 2.6 £1.1 28 +14 2.7 £1.3
Parturition and nursing v
No abnormalities detected 12 11 12 8
Maternal death immediately 0 0 0 4

before parturition

Y Data represent the number of animals.
? Data represent mean + S.D.

Y4t06 days cycle
Copulation index = (No. of copulated pairs / No. of mated pairs) X 100.
Fertility index = (No. of pregnant females / No. of copulated pairs) X 100.
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Table 10 Summary of development of pups from dams treated orally with 4,4'-diaminodiphenyl ether
in the combined repeated dose and reproductive/developmental toxicity screening test

Dose (mg/kg) 0 3 10 30
No. of pregnant females 12 11 12 12
No. of pregnant females with 12 11 12 8
live pups
Gestation index (%) 100 100 100 66.7
Gestation length (days) 21.8 £0.4 (12) 22.0 £0.0 1) 22.1 =£0.3 (12) 22.1 0.4 €)
No. of corpora lutea 15.3 £ 2.0 (12) 15.2 £ 1.4 (11 15.3 = 1.6 (12) 14.2 £2.9 (12)
No. of implantations 14.3 £ 2.8 (12) 13.6 £ 2.3 (11 13.8 = 3.3 (12) 13.3 £2.0 (12)
Implantation index (%) 93.5 124 (12) 898 *+129 (11) 89.6*+19.5 (120 947=*87 (12
No. of pups born 13.3 = 2.6 (12) 12.9 £ 2.3 1) 13.2 £ 3.2 (12) 8.2 6.6 (12)
Delivery index (%) 93.4t£64 (120 948 *+70 (11) 96.1 = 4.6 (12) 598 =454 (12)
Day 0 of lactation
No. of live pups 132+26 (120 128=*24 (11 128 £3.1 (12) 11.6*=36 (8
Birth index (%) 923 +63 (120 940*+68 (11) 939 =*=73 (12) 848 *154 (8
Live birth index (%) 98.8 = 2.8 (12) 99.2 £25 (11 97.6 = 4.5 (12) 940 £55* (8
Pups weight (g)
Male 6.4 £0.5 (11 6.8 £ 0.4 (11 6.6 = 0.4 (12) 59 +£04*% (8
Female 6.2 =£0.7 (12) 6.4 £0.3 (11 6.3 =04 (12) 56 £0.5* (8
Day 4 of lactation
No. of live pups 13.1 =25 (12) 12.6 = 2.2 1) 12.8 £ 3.1 (12) 7.5 £2.2% (8
Viability index (%) 99.4 = 2.0 (12) 987 28 (11 99.4 + 2.2 (12)  66.5 £14.2**(8)
Pups weight (g)
Male 100 +16 (11 106+13 (11 105 *10 (120 103 =*11 (8
Female 99+17 (12 101=*+12 (11 101 £09 (12 9.8 +20 (8
Sex ratio on day 0
Total no. of pups born v 160 (12 142 (11 158 (12 98 ®
Total no. of male pups born v 71 (12) 68 (11 85 (12) 49 €)]
Sex ratio of pups ” 0.42 =0.15 (12) 0.48 =£0.09 (11) 054 =£0.12 (12) 0.52 =020 (8
Total no. of live pups 158 (12 141 (11 154 (12 93 ®
Total no. of live male pups 71 (12) 68 (11 81 (12) 46 ®
Sex ratio of live pups 0.43 £0.16 (120 049 £0.10 (11 053 £0.13 (12 051 *+0.19 (8
Sex ratio on day 4
Total no. of live pups 157 (12) 139 (11) 153 (12) 60 (€))
Total no. of live male pups 70 (12) 67 (11) 81 (12) 30 (8
Sex ratio of live pups 0.43 =0.16 (12) 0.49 =0.09 (11) 0.53 +=0.13 (12) 0.53 =0.23 (8

Data represent mean + S.D.

Significant difference from the control group, * p=0.05 and ** p=0.01.

Parentheses represent the number of litters examined.

Gestation index = (No. of pregnant females with live pups / No. of pregnant females) X 100.
Implantation index = (No. of implantations / No. of corpora lutea) X 100.

Delivery index = (No. of pups born / No. of implantations) X 100.

Birth index = (No. of live pups on day 0 / No. of implantations) X 100.

Live birth index = (No. of live pups on day 0/ No. of pups born) X 100.

Viability index = (No. of live pups on day 4 / No. of live pups on day 0) X 100.

Sex ratio = No. of male pups / No. of male and female pups.

v Excepting pups of undetermined sex.
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