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C: 3

NN-PZ7z=p7x2=L P70 28 ARRKERS SRR (B AFL
A —RD Iwv%KEER) %, 7> hEAWY, 0, 100, 300 3 X % 1000 mg/kg/day
OREABREICL Y ER L7, BIPBITERMREZNL TR 5L L, 6 BEERIT, 4303
REMBEKTRICBR L. 2B 08 XN 1000 mgkg DY T A4 VT, BE5H
T 14 B OEBEHEE TRICER LT,

—fRRTE, FEARERAREE, BEMERE, B), BREDE 45 BHEE K
RE, LEFERE, ORELERE, HKR, BEEESIURBEBRFEREILBVT,
HROEOREIERT2EIEIBD bhied o,

ULOERND, BREARD 1000 mgkg BB\ THEERBRIRO LA M-
7re LIZAo T, NNV 7 2= p P22 PTIvnTdy b~ 28 BREIRER
AREICRBITSIEXZEFRIT, HEL H 1000 mg/kg/day LR ENT,
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H
NN-PT7z2mlp 7= PT IV 7y MZ 28 HREBOREL, AMEDOK

ERERMZSPVTRHT S,

FrEbR LU
1. #BYE
NN-PT7z=/l-p-7=2=VLr VT I (N,N-diphenyl-p-phenylenediamine,
E5& DPPD, CAS No.74-31-7) %, iZT AMHEMBLEA L LTHWLR TV,
437 & 260.34 DLEHE T, BER CTOMERIIBEEROH ZWKBERV LEAD
BwRTHD, RRITIX #it
hiz (BLE 99.87%) %, GFEFT (2~6 C) THERLTRE
L, B L, BBROHIEBRETRICONL, REFGETORESELERE L.
NN-P 7 z=Ap-7 ==L D7 I O8N, Appendix 1 177, AEBRHEIT
KICEBTHARDT, BEHRIIAFLELT—R (100cp, FtMZE LIRS,
oy F&5 KLP3708) @ 1wiv%AIEHK (FHHRUK, LRMEKEXSHE, vy b
&5 181527) Z#EL LT, FIENHRSARL RIBRECBBIRICHAML -, KR
HERAMBEOREMIZOVNT, 0.2 BI U 20wVBIEEGET (2~6 C), EHTTT
HRREL, SORBREROBYEFHFT CTOREELZZR L CERIC 1 BREL
Tk, R a2 /I 7#AVTHTLERR, BETHS L BHERS L
(Appendix 2), L7z3-oT, BEKOERAMIZAREZ 7T AR L L, ARLRS
KiZ1 AOEREZ LIT/baT L, EARKE TRET(2~6 C), AT TRELE,
7o, PENCHE LBREBICOVWTHNL, FIEDRETHRYU I TNEIZ LR
FEEE L7~ (Appendix 3),

2. BB L OFAE LMY (Appendices 4~6)

4 B SD RI[Crl:CD(SD) SPF Z v + %, BARF ¥ — R - U X—BAatt E
KEFAEE L #— (WERNBEARTTER 795) »OMA (MR 35 ILEX L
EROMALIIMRES 36 [LTH-o72) L, #IL 7 BE, #HiX 8 ARRRREILE
b8, REHMIIIBAOTEELLHT O B, T 7 HRE L, 2ORO—K
RER L REMED O LFIRRE THE I EPERBEINLOT, ThHEHEXTIZ
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#L7,

S v M, BE 22 £ 3C, BE 55 = 10%, ®KEK 10 @S L/ B (4—
N7 LyiraxT—HR), BE 12 BB (G807 RE~F% 7 8) ICREL:
NYT =V A7 LBME (F 6 F) T, BEINCRT VAREHE —Y (260W
X 380D X 180H mm) IZIAEL, N2 ATV LVABSBOT v 7 ICREL THE
Lz, fAft (BEBETITERNSH, BREMZHS MR A by, vy bES
060659, 060873) BLUKEI K (FLR 1pum OX— ) vy P74 NV F—TCIRIBHK
IR UI-BEAKEK) 1T, TRENARY y NMIBERRKBEESRS LT
B AKEBIZL Y BRICERE Y, BMOBEGRINIEAACFREIZEVITY, &
—PIRERES, FE SWEFRBLOGS—VESERT LTSN EMITT,

2B, BYOEEHRMELEL T, BiEOBREL 21.9~23.0C, BEIX 55~61%
DEFATHS Lz (BE - BEORIEMRHR : Appendix 4), /o, BT OFELRY
BOSYRESR (Appendix 5) I, KERBERETHEDERRIEO FR JUHE
FEOBERMERE01ITNI 2 BB L TYUHAFRARE L EEOREREANDE
TH Y, EKITAEBICE IS KERE (Appendix 6) TEBIIEE T L%
BR L, LidoT, B0 EHMLEL T, RBREEOFREICREELRIE
TEEZONABEEROEIIZ, ehoTebD & HlrI L,

ARBRIT, DHERZBENE AL L ORENRERO TICERET 5 7 #sT
TREFEEED [MEAEASEEDRFLZSHEFTODHEREBRE] £,
AR OGMEREZESOERRBEB TTo 7=,

3. REEDRE, BRBREOMRL IUREFIE

HEBRTERRE LT, | ML 4EDT v M, 0,60, 200,600 & 3\ ik 1000
mg/kg/day FIE% 14 HERARE L, BREHMPO—RREOBE, FELLIUE
FEHEOREX IR ER TRORBKRE, LRFRE, MRELERE, HRBLUVH
BEEOAEIZL Y, HERSEHZ FRIOICKRN Lz, TORR EHLELZ DN
BEALPREIZRD bREI T, L2 - T, ZRRICKIT B3R EREIZOVTIE,
1000 mg/kg/day #HEAEL L, BAT 300 38X T 100 mgkg/day DFt 3 R % &
E L7,

RO, OBREREE (UUT, xR, OHRWED 100 mg/kg/day #&
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58 (100 mg/kg B%), @F 300 mg/kg/day #58 (300 mgkg B), @R 1000
mg/kg/day 58 (1000 mg/kg B¥) D 48 L L, 1 HIC > T MR 5 Lo &4t
Lz, &7z, BhAEROTHNE, Feett, BRESHESIZOVWTBE TS, 2t
BEER L0 1000 merkg BEIZDOWTIIBNC 1| MR 5 I b5 YT 74 FEt%
BT B OB T II R S BRERT R IV, MEEE W EN Y% B ORIEBE DY
BIZIEWH DL 30 ILEBHIL, FEICLYEIHL L%, 8E BEL IS
IR Y 20, EROBELSHBY—TB L5 Lz, BERER (5HE) DT
RE (KEREE) 13, # 162 (152~172) g, M 138 (130~147) g THY, &M
EOBREIITEHEEDE20%UNICH B Z L 2B Lz, BERTROKFEYIL,
REHOBRA LT,

BE5HFEL, BERERHEL kg4 s5mL e L, 770 RIBSVFRES
L7=ESREZRAWT, SRHED 2.0 wiv% (100 mg/kg #), 6.0 wiv% (300 mg/kg
), DT 20wi% (1000 mgkg #) K%, 1 B 1[E (FRIF) , 28 RREliCH
S>TEARE L, #EEOHRSEEY, SEAOHEFECESHTEH LK, 3t
BEECIY, AL LTRAWEAFAELT—RD 1 w%KEEIRZ FRRICES U,
V7T A O 28 HRIBRER THICKIT 2 EERMIT 14 BRI L L, £OMIIRE
BiThiahot,

4. BEBIURE
1 —RIREE
2F)iZonT, 88, BEYPMICRW TG, R5E%, ®RE%ER 30
Gr~1 R KU 4 BRRILIED 4 B, EHERIRICRW T2 L 1HE, 8%
DEF, HME, ITTBEICOVWTHRELE,
2) AR ERREE
ZHICONT, BERBOMBBLCEFORKILE 1B (&5 6, 13, 208k
V27 BERZY T 5 FETIREGIZERE 6 BL 13 B) X, ¥ —JH A R
TOBERIIMAT, 8k r— Mo WY TR LU — VA OE RN R E
BOR (TAIMA—T 74— F, 3T0WX560DX40H mm) T, S4B/
BRBELZITY, ROONTELEFRTREL =, BEHEBB I UFEAIR,
Appendix 7 {2717, BERCYL> T, BEEFEAETEMICEEEE LM
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o, BEEUADESECBMEEERT Ly —YDT LR REESOH
RRLUEESLCRYEZ, BEEIBEZSINRCBERELZTO I LiICLy, &
BENBERTHRRETHEL,
3) BEgEERE |
BREHHRTRHRERBMIIRE 438 (8527 RB) XUV 7 74 hEEZEHR
238 (EE 13 B) I, FMRBRKBAZIIMAT, RERE (EG@CEEES0
EAORE), BMERS (Bt y PTERLIF—V2M FZXT 2R, fif
ERE (BEIZNTBEEORIS) , RERG (BREEZE 2y b THAL
BEOWKEE, REEORM) , BILRS CEIHT2BILORE) BIUEM
R (EALETEBMICLABEOEFREBICL LK) 20T, B#EAR
BRAIRBTREL, BOOLNRIS%ZF R (Appendix 8) TIE# LT,
4) BHBLUEEESERNE
REHMK THRERBMIIRE 48 (8527 8) BIXUYT 7 M BHZEE 2
& (Bl 13 B I2BWT, BH(S v b= O XARAHBELEE, MK-380R/FR,
EATHBHRNST) BLIUBREDHE (B ESRAEEE, SUPERMEX,
EETHEBRASH) 2RE L, #H1, BREONESTHARKE TR, %
b 3ERIEL, £DEHEILCR BANDEEZIRS 2 BIOEHEL HZERE
DEHE LI, ¥/, BREBDRIL, AEEBRARBEOMD 60 2MICBIT58
BES (10 57FHRT6 |, BART 3 BRNRE E o —28m) 2HEL
7o
5) FER L OEREERE
2FIzonT, 85 1B (REMBEOREERD , 7, 14, 21 BXT28 A, [
ETRLIVC M BECCERBICEEZREL, REMETRE IUEREHMFO
FEEMEZEH L, ?%%Eﬁiti, 218 1, #i3%E 5, 12, 198X 26 H
WONCEE 5 B X012 H, HEHIRE 4, 11, 188K 025 AT NCEIE 4 B &
11 BiZ, ZhZhE R ETO 24 BFEFHEREZHE L.
6) RBE
BEHIME TREZSMIIRS 48 (B5 22 0) 8XUYT 54 FEIXER
238 (EE 8 B) T, EH LRI L CHEREZHERL, ABOBRIE N pH,
Wi, #2327, #, FhUE, BUAECYBEIRYaEY S —F U OEMR
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BE BRBWE: AT A AT Ay TR, ATV AT 4 HVERSH) &217
27,
7 MKFHRE

Fiiix, BREYRKETHREREDICOWTIRSPRA TR, EEHMET
B EALENIC SV CIIEIE SR TRIC T2 1 Beies (16~20 B¥RI, 74/
DFH) O, =—7 VEEET CTHE L TEXBR» LT 7, SEIRLUZMARIL 3
SEIL, EO—EIX EDTA-2K CTEREPFLEAE L, £BE BB ORSITERE
(XT-2000iV, T RAv 7 AR L&D, R (RBC, EXEK
k) |, MERRE (Hb, 7V INVHEBET ) VA—~®ES b Uik, ~v
N2 Uy ME (Ht, RbER VR ERERGE) , FHRODEREE (MCV, 3
BiE), FHROLKRLEFEMCH, #EE), FHRDIRKOERRE (MCHC,
FEME) , FRRMERE Ret., 7u—H4 b X U —¥), GmIkEK (WBC, 7
T—H%A bA MY =) BEXUOAMRKRESE (FHEEK (Baso.), FEEEK
(Eosin.), ##9E (Neutro.), U /%% (Lymph.), B2k (Mono.), 71—
FA R A FY—E) ECNITm/MEE (Plat., EXERBHE) 2BRELLL, &
BIZ, —¥I% 3.8% 7 =BT R U AR TRE L Tl 8L, hikEEE
BHIELERE (KC-10A, KET A7) kY, aba M (PT,
Quick —E¥:) BLOEHES hu R FRAF UM (APTT, =5V
BRTEMEALE) RE LT,

8) MRELFERE

BRLUOEO—HIoMiEL 2BEL, £LFBEDITERE (JCA-BM8 R
VT 5A4¥—, BREFHRIASH) 12X, 8437 (TP, ta—L v hE),
TAT Iy (Alb, BCG #) , AIG & (A/G, #EME) , m#¥F (Glu.,
GluKV-G-6-PDH2HE) , # =2 L2 F u—/V [T-Cho., BRik (CESY- CO9-PODY
F)), b FUETAF (TG, BERE (LPLS- GKD-GPO®-PODY%R)] | IR
#ZH (BUN, yuv7—¥-UVE) , 7L 7F =" (Crea., Jaffe{k) ,AST
(GOT, JSCC #:9) , ALT (GPT, JSCC#9) , yv-GTP (SSCC #: 10) , ALP
(JSCC #9) , LDH (SFBC 1 ) , hA v A (Ca, OCPCHE) BLW
i) v (P, BEKE (PNP12 -XOD1® -PODYR) ) %, /- BARE B8tk
B (NAKL-132, REEK TEKNRM) &Y, 7 U DA (Na, 138
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Bk, YL (K, A3 Bk BLIUHER (Cl, A4 ERE) 2RE
Lz, 728, MIBRIHERECHET S ET, —T5CLLT THERE L.

D:ypaxt—¥, D yia—26) VBEAREE D aLaxFa-rzzr 58,

V. araFo_prry—2, O s y—2, O yRsuFs YR,

V. rvva—nzy—+, 8 . Lo-sVea) o @irsy—¥, P, gREHELES,

10 =3 oreTRkEnES, W 75 ABEENES,

12 #yrovdy Fhav s ) 59—, 1D 2y drs -

9) HRBLUBEEERIE

FEDZEHMEHVIZEEHME TREORLISHEVTHROLBRZL, &R,
B DRSS S ONNEREE SR B A IRAICBIE L, 7, I, JERR, L, TR,
R, W, BB, PR, TEE SOIHETIIHER BREE BETRIIE
PR (BHER L, BRI OKERESHTXHEEL (BHER) %
BEH UL, g 8%, FR RELESBIUVCIRIEEEZ—EBLT, FRRE
LFOTEEFIBEERICREL,

1OREBAR M R

ROBELZHIML, 10% PV VBEEFR L~ ViR R, R EEITT
VIRTCRIEE) CEEL, RELE,

B, TEH, R, TEE BFRE (ER/ME2ET), FH (RE, M,
), O, [ERBLON (BEREEAKREGN), TR, B KR, M,
B, B, B (+=#HB, £, EiB, S &5 5B M1 RE2E),
AR (RS o120, BUERESS ORI LIk, AUSChR, MBS 7E, 1),
BERE, LBHEE, VLo (EERY N, BB ) BLUER (K
BEE) |

REABRFREL, REHRETRERBYOXEHII LT 1000 mgkg #
D LERRFEEIZOWVTITY, BRI TT7 7 VIR EERNL, HE $#
&% U CH#R LIz, 100 B LU 300 mgkg B N EIE MK TR EREY
22V T, 1000 mgkg BORETHERPVEOREICERTHEIARDH
nigholoicw, RIRMEETALOZRE LT,

-7~ Study No. 05-230



5. HREARIT

NRIANIwrT—4F (B - BREHE - hE - FEENE - BHEE - LK%
RET—5 - MRAEFRET— 5 - BEER) conT, B LICTHES L
BRREZEL RO, £, BBREN 3 L LOBFEIX Bartlett OGEREZIT, £
DRERTBB— KRG EIE—TEREDOFIBANEIT o, FBB—RTRWREIL
WL/ NG AN w77 —% (BOIHESE, RBEET—F) X Kruskal-Wallis
DMEMNREEIToTe. TN L DORERA B ZEL R OB AL, Dunnett 720> L Dunnett
BOREETHREIINT2FEELA, RBREB 2HOBEIE, T2 ) v
77— ZIZOWT FREEZTV, LOBRITEB—AR2Z2FEIT Student Dt REZ,
—RKRTRWEEIX Aspin-Welch D t REZTToT, £, /U RF AN v F—
# 1%, Mann-Whitney ® U BREZfT - 7=,

BT Y ANT—F (—RREBOBE - #MLRERER - BREBERE - Sk -
RERBFREICRIT 2REFIOFEBRRE) ITiX Fisher DEBERBELAVE, B8
KEE, WThOBREED 5% & Lz,
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R
1. —fREER X UFEL (Tables 1, 2, Appendices 9, 10)
BEHFERSICEENMZECT, —BRREBEOELBLIUCFETHEHBO LN
7o

2. PEMI/EEIREE (Tables 3~6, Appendices 11~14)
BEFHTRBLIVEEHBPOBRIIBNT, FERBRCFELREMLRIRDL
ﬂf‘ﬁ?b’o TCO

3. BMEMAERZE (Tables 7~10, Appendices 15~18)
BREHEDPB L UCEEHMAPOREBEIZBVT, EREFBICAELELIEIERD L
nighot,

4. BHB IV EHRESE (Tables 11~14, Appendices 19~22)

BEHM T OREIZLBVT, 100 3 LU0 1000 mekg HOMORIRE/IZ, HER
BEARBDONE, ZOELICAERMEBEIRO LRI, EEFMHTHORE
Tit, THRBEHCHEEREEIRD OGN, BRESR, REHRFRLOH
BEHRFORES S, AERELIBD NPT,

5. {5E (Figures 1, 2, Tables 15, 16, Appendices 23, 24)
BFRERATOREF IR EHBATE L CEEMBTOAERNBICEFERE
LI ik oz,

6. fEEE & (Tables 17, 18, Appendices 25, 26)
BEHBICIWT, BT 300 mg/kg HORE 4 @I TN 1000 mgkg BHO#HE 3
BLU4EOBRERICAERIEERRD b, HTRELIRD LN 2hoT,
EgEMEICIW T, e SEITRD bhieh oz,

7. JRFMRZE (Tables 19~22, Appendices 27~30)
BEHETORECIS T, BEORF 3203, XtEBED 5 L 4 T 1+ (30
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meg/dL), 1 [E2% 2+ (100 mg/dL) ToHh-o7zDicHt LT, #HBRME RS EEIL 1000
mg'kg @ 1 ED 2+ ZRELTOFH» £ (15~30 mg/dL) T, FEEZLB D LN,
L Leds, B AERBEESRO LR bl ETREIEIRED o
726

EEHMOREICRVTIE, ML bEIIRO O Rd 2T,

8. MiK¥EMRZE (Tables 23~26, Appendices 31~34, /KT —# : Appendices 51,
52)
REMMETRERBVIIBVT, SREBFRIZFERELEIRD IR o7z,
RN TREEREMICB T, BThERBEBIU~ 7Y v MED
HFERBENRED b,

9. MKAE(LFEBRE (Tables 27~30, Appendices 35~38, & &5 — # : Appendices51,
52)

REMERTERERIDICEW T, BRMERSOLTOHETHIIBRLEY vV
REOCHELRBEIBOOLN, %72, 1000 mg/kg B THEIZ v -GTP EEOFER
{RIEERD b,

EEMKRTRERBYICB VT, BOBE ULV YV RER L UMD v -GTP &
HICHELREMTRBD NP2, 28, REHEKRTRERSYICRD Lh 2
STREE LT, Ty -GTP FEHEOFEREMB LURY L7 OFBREE
Robhie,

10. ##% (Tables 31, 32, Appendices 39~42)

BEBRMEOREICERT 5 EIIBD b ok, WRHWEOERE L ITERR
EEZZONTE(LE LT, BEHBMKTRERE®O 300 mgke BEOMD 1 TizF
BEOTERKE, EEMBETRERBYHO 1000 mgkg FHOBD 1 LIz BRORE
HRBH LN,

11. SFEEE (Tables 33~36, Appendices 43~50)
BEHIRMETRERBYIZIV T, 100 mgkg B CHIZFRBOEIIEREL L O
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XM EREY NICHICEBOEHEERIC, WTNLARLRESFO LN, LrLA
R5, ZHODOELICITAEMEBEIIRD ORI T,

EEHER TEREREPIZEWT, MTUBOBEGTERBIZFEREERRDON
7

12. REBMEEGSRZE (Tables 37, 38, Appendices 39~42)

BBRWEOREICERTIERBO LN, HRHEORE LITEBR
EEZLNIEE LTI, MEBEEIZOR, HDVIIHREEL 1000 mgkg BEIZH
R, FOREMRERE () , BAREGVEILE () BIUELR () |, Tk
OHUNRZFIE (M) L UBESED (B , BROGEEERET () IO
MIriEgERE () , MRRo i () WNTHIZROME Y < 3Ri3E () 2388
o X g W el

7, EEORBICHAERR L UBRBRILE, BOBBIOELRAE LRD
BEFEABWVEE TRDONER, WInbaREEL 1000 mgkg BIBITHEB
ZRXEOREIZEZZIBD b zgh o7z, 1000 mgkg BIZOARBDO LN ELE
LTk, #ETHOBAROFEILER L LD CRHFEM - R, #TRBROHME
LUOTEREDT M &REN, VT 1LIZ0ARD LN, ThbOERIZ, F
Y PMCHRRELLTCLELIERDONAELTHY, HBRHEORE L ITEBR
IRERBERE L MM s,

Bk CHRBYEORE L IIEBRICRO b EFEOFEREKEMNIIFERD
B2 0R A, MBRORGRIIIHLARD bhi:,
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£ &

NN- Zz=/Ap T == b ITIVOEBET T =250 T, BIBRA
(British Industrial Biological Research Association) DE¥ 7 N —7IZ L A &E Vs
BY, b MR LCREBEEEET 5, Ty MBLUS Y RAICBT 580 LDw 1%
NFN 2.4g B L 18.5g TREFMHIITH V-, fFAEPIRE 0.5% (0.20-0.26g/kg bw/day)
BLUV1% (0.85-1.03g/kg bw/day) TD T v b~D 104 BEOHTEIZ LY, AEMEE
R R EGINING, LRENR LOMRELCFHER, HREEOED, S LITETE
DA N T LILEORBREOEMPBPBD b D, LFERER T, 6.25mg/kg/day LLE
THREBOBYBLIUHERDOEFRDOET, &5 15.5mg/ke/day LA L THEIRKAM
DIERB LUBEBMOECARD bILs, WILETEMRIC LS RAEEERRB
Nz - AABBRCERFEMESROONTNDS, FoEE~DRHHERRT, B2 A
HIEBRD LN TRV, ) EERBEINTVWBE, HEMITTHTH S,

AE, NN- 7x2=20p 722V P7 IVORBEREBEHERNT 5720, &)
BD 100, 300 H5V % 1000 mgkg AR%, 7v MZ 28 HERO®EE L,

BREHMFP DT v FO—MIRE, FERBERARE RESERELLIUCERESE
WCELIIRD bhinol,

100 & £ TF 1000 mg/kg BEDOHEIZR D bR D OBEIIBIE O L OB T, BEE
BECHEETLIEMLRD O dof, £, ZRODERERT—F IRt 5K
HME (308~777g) DEHDOENTH T b, HRHEOR S L IZEBRER
HIRT R & Hllr & i,

HET 300 mg/kg B0 S- 4 B TNT 1000 mgkg BHEORE 3B LIV 4 BOEBEED
BEARD bR, FEEMECELIRBOONT, 1o LANBEDR 4 HOELH
BIIMOBLESTEETH oI i b, ZThLOBEROKEIIHRYERSD
EEPTTLOTIEIRNEZELILND, '

RRET, HEORFZ 37 1%, MBHEOEL N 1+ (30 mg/dL) Tho7-oizxtL,
BBRDERESBHOFKRLEOHIZE (15~30 mg/dL) T, RTIREEREZ R L7, L
PLRBL, 237y FOBRECEERDONAFMRETH Y, AEEEICE LY
MY DML, BRICHEETIEMDIRBDONRV I L 210, HRWEDEM
HRE T EATRRRNb O LISz,

EBRYEREHOBEOMBRE VAV U BEISBROICERET, +O/T YL
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DERTF—Z BT 5 EHEME (0.29~0.46 mg/dL) B2 HETH o7, LaLAgs
b, L X 2 B Y A VY OBEREECHAROREE, BHO @kl BREULE
VEBEOEMEL LT EZEIONAIBLEIRD NS,

BRYEY S v MILBIZERML, YA ECREZRTRET S &, 0.01 mg/mL S E
O CTREMBZHIER EA3% 54, 0.1 mg/mL ORIEMITERM* PRIz EA~
T3 LU LDOBMEE 2oz, HBRWE % S9mix THRBITEMEAL L T b REOBMENFRD
bh, BBRHEBLUEORMIIL IV E LV RERCTHERLE TS 2 L 35ER
7= (Appendix 53),

Lo T, ARBTHROONERE YAV EVBEOCEER, BRBRWEOEMHIZ L
AEALTIIRL, MBEFICFET 2HRPERBLICEZORBYIZL I VEVRIE
RiCxTAFHERCL3bDEEX LN,

%7z, MRELFRE T 1000 mgkg BEOMEIZER0 Sl v -GTP EHEDIEIE (0.63
IU/L) 20T, BRERT—FIZBiT 5E%EE (0.31~2.06 IUL) ATOEET,
HEBLRTEL TRV HE &/,

100 mg/kg BETHRD DN HEDOFRBOKEXT EES L UCHEFERL IO RIED
M BEEOBEIZOWVTH ARMEBECHREBEAGENELEBD Ol & h
L, EBRHEOEMEE LT TLOTIERVWEEZL LT,

IDEHIL, BEHMPBLUCREHMETRORET, BRVEOCREILLSE
IO ONR o T,

EEHMK TRERBMORE T, #ICy -GTP EHOFEREERS LIRS V3
7 OEBREE, ETLARRBEL LU~ N7 Y v MEOFHERBIEIL Nz LHE
HNEEOHEEREEMBRDONEN, ZThbiIVThLREMEKTREREYOR
ETHEHREOLNED L THY, £/, HEOREHLRD LN ITCBER
ERTHEHI LS, BREAOZEHEREBLIIEXEL, FRYEORE L IIEREZR
RFEAUATA & Il S vz,

U EDFERNL, NN-Z == p T2l PTIVDTy b~ 28 ARBIRER
OD#EICLY, ZEAERD 1000 mgkeg BIZBWTHLEMEERIIR D bR,
L7830 T, ERERIIMEE L 12 1000 mgkg/day L s Svi-,
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X #®
1) BIBRA working group (1989): N,N’-Diphenyl-para-phenylenediamine.

Toxicity profile. The British Industrial Biological Research Association. 5p.

-14 - Study No. 05-230



N, N' =7 x=)—p— T ==L PTIOIvba v a 28 HREIKER DRSS EHEFER

ERBR%ES . 05-230)

BRBEE  BNREHA

(I - BERI P R)

MHIEA SEEMP ARSI



0£3-G0'ON Apmig

14

450 7
—o— 0 mg/kg/day
4001 - 100 mg/kg/day
350 - —&— 300 mg/kg/day
—©— 1000 mg/kg/day

300 A
G
-

2 -
ﬁo 50
P
2
2 200 4
(=
=e]

150 A

100 1

50
0 - L] ] ) t I k) 1
0 7 14 21 28 0 7
Administration period (day) Recovery period (day)

Fig.1 Body weight changé of male rats treated with N,N'-diphenyl-p-phenylenediamine
in the repeated dose 28-day oral toxicity study
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Fig.2 Body weight change of female rats treated with N,N'-diphenyl-p-phenylenediamine
in the repeated dose 28-day oral toxicity study
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Table 1  General conditions and mortality of male rats treated with N,N'-diphenyl-p-phenylenediamine

in the repeated dose 28-day oral toxicity study

Administration period Recovery period

General conditions ]F)‘::: (mefildan) KA K(;{ Total ;{O: ?(OI(X) KA 112120 Total KOR 112%0
No. of animals 5 5 10 5 5 5 5 10 5 5
Abnormalities 0 0 0 0 0 0 0 0 0 0
Mortality ( % ) 0 0 0 0 0 0

KA : Killed by design at the end of administration period
KR : Killed by design at the end of recovery period
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Table 2  General conditions and mortality of female rats treated with N,N'-diphenyl-p-phenylenediamine
in the repeated dose 28-day oral toxicity study

Administration period Recovery period

General conditions ]F)':tS: (mglkg/daY) KA K(;{ Total }{012 ?(O: KA 11({);){0 Total K(;{ II({)IOQO
No. of animals 5 5 10 5 5 5 5 10 5 5
Abnormalities 0 0 0 0 0 0 0 0 0 0
Mortality (%) 0 0 0 0 0 0

KA : Killed by design at the end of administration period
KR : Killed by design at the end of recovery period



Table 3-1 Incidence of clinical signs in detailed observation of male rats treated with
N,N'-diphenyl-p-phenylenediamine in the repeated dose 28-day oral toxicity study

{ Before administration period )

Dose(mg/kg/day) 0 100 300 1000

Items No. of animals 10 10
Reactivity on removal Normal 10 5 5 10
from the cage

Reactivity on handling Normal 10 5 5 10
Muscle tone Normal 10 5 5 10
Skin Normal 10 5 5 10
Fur Normal 10 5 5 10
Piloerection Not detected 10 5 5 10
Eye discharge Not detected 10 5 5 10
Palpebral closure Not detected 10 5 5 10
Exophthalmos Not detected 10 5 5 10
Lacrimation Not detected 10 5 5 10
Smudge around mouth-nose Not detected 10 5 5 10
Salivation Not detected 10 5 5 10
Blotted fur in the lower Not detected 10 5 5 10
abdomen with urine
Blotted fur around anus Not detected 10 5 5 10
with feces
Vocalization Not detected 10 5 5 10
Breathing Normal 10 5 5 10
Body position Normal 10 5 5 10
Convulsion Not detected 10 5 5 10
Tremor Not detected 10 5 5 10
Exploration Normal 10 5 5 10
Alertness Normal : 10 5 5 10
Locomotor activity Normal 10 5 5 10
Walk Normal 10 5 5 10
Abnormal behavior Not detected 10 5 5 10
Stereotypy Not detected 10 5 5 10
Failure of consciousness Not detected 10 5 5 10
Limb tone Normal 10 5 5 10
Urination Not detected or 1 10 5 5 10

2 or more 0 0 0 0

Color:Pale yellow 4/4 vt 1/1 2/2
Defecation Not detected or 1 10 4 4 8

2 or more 0 1 1 2

Appearance:Normal 1/1 171 2/2

Study No.05-230



Table 3-2 Incidence of clinical signs in detailed observation of male rats treated with
N,N'-diphenyl-p-phenylenediamine in the repeated dose 28-day oral toxicity study

( On week 1 of administration period )

Dose(mg/kg/day) 0 100 300 1000
Items No. of animals 10 5 5 10
Reactivity on removal Normal 10 5 5 10
from the cage
Reactivity on handling Normal 10 5 5 10
Muscle tone Normal 10 5 5 10
Skin Normal 10 5 5 10
Fur Normal 10 5 5 10
Piloerection Not detected 10 5 5 10
Eye discharge Not detected 10 5 5 10
Palpebral closure Not detected 10 5 5 10
Exophthalmos Not detected 10 5 5 10
Lacrimation Not detected 10 5 5 10
Smudge around mouth-nose Not detected 10 5 5 10
Salivation Not detected 10 5 5 10
Blotted fur in the lower Not detected 10 5 5 10
abdomen with urine
Blotted fur around anus Not detected 10 5 5 10
with feces
Vocalization Not detected 10 5 5 8
Temporally in handling 0 0 0 2
Breathing Normal 10 5 5 10
Body position Normal 10 5 5 10
Convulsion Not detected 10 5 5 10
Tremor Not detected 10 5 5 10
Exploration Normal 10 5 5 10
Alertness Normal 10 5 5 10
Locomotor activity Normal 10 5 5 10
Walk Normal 10 5 5 10
Abnormal behavior Not detected 10 5 5 10
Stereotypy Not detected 10 5 5 10
Failure of consciousness Not detected 10 5 5 10
Limb tone Normal 10 5 5 10
Urination Not detected or 1 9 4 5 8
2 or more 1 1 0 2
Color: Pale yellow 3/3 2/2 212 3/3
Defecation Not detected or 1 9 4 4 7
2 or more 1 1 1 3
Appearance:Normal 3/3 2/2 2/2 4/4

Study No.05-230



Table 3-3 Incidence of clinical signs in detailed observation of male rats treated with
N,N'-diphenyl-p-phenylenediamine in the repeated dose 28-day oral toxicity study

( On week 2 of administration period }

Dose(mg/kg/day) 0 100 300 1000
Items No. of animals 10 5 5 10
Reactivity on removal Normal 10 5 5 10
from the cage
Reactivity on handling Normal 10 5 5 10
Muscle tone Normal 10 5 5 10
Skin Normal 10 5 5 10
Fur Normal 10 5 5 10
Piloerection Not detected 10 5 5 10
Eye discharge Not detected 10 5 5 10
Palpebral closure Not detected 10 5 5 10
Exophthalmos Not detected 10 5 5 10
Lacrimation Not detected 10 5 5 10
Smudge around mouth-nose Not detected 10 5 5 10
Salivation Not detected 10 5 5 10
Blotted fur in the lower Not detected 10 5 5 10
abdomen with urine
Blotted fur around anus Not detected 10 5 5 10
with feces
Vocalization Not detected 10 5 5 9
Temporally in handling 0 0 0 1
Breathing Normal 10 5 5 10
Body position Normal 10 5 5 10
Convulsion Not detected 10 5 5 10
Tremor Not detected 10 5 5 10
Exploration Normal 10 5 5 10
Alertness Normal 10 5 5 10
Locomotor activity Normal 10 5 5 10
Walk Normal 10 5 5 10
Abnormal behavior Not detected 10 5 5 10
Stereotypy Not detected 10 5 5 10
Failure of consciousness Not detected 10 5 5 10
Limb tone Normal 10 5 5 10
Urination Not detected or 1 10 5 5 9
2 or more 0 0 0 1
Color: Pale yellow 3/3 11 - 2/2
Defecation Not detected or 1 7 5 5 8
2 or more 3 0 0 2
Appearance:Normal 4/4 1/1 /1 3/3
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Table 3-4 Incidence of clinical signs in detailed observation of male rats treated with
N,N'-diphenyl-p-phenylenediamine in the repeated dose 28-day oral toxicity study
{ On week 3 of administration period )
Dose(mg/kg/day) 0 100 300 1000
Items No. of animals 10 5 5 10
Reactivity on removal Normal 10 5 5 10
from the cage
Reactivity on handling Normal 10 5 5 10
Muscle tone Normal 10 5 5 10
Skin Normal 10 5 5 10
Fur Normal 10 5 5 10
Piloerection Not detected 10 5 5 10
Eye discharge Not detected 10 5 5 10
Palpebral closure Not detected 10 5 5 10
Exophthalmos Not detected 10 5 5 10
Lacrimation Not detected 10 5 5 10
Smudge around mouth-nose Not detected 10 5 5 10
Salivation Not detected 10 5 5 10
Blotted fur in the lower Not detected 10 5 5 10
abdomen with urine
Blotted fur around anus Not detected 10 5 5 10
with feces

Vocalization Not detected 10 5 5 10
Breathing Normal 10 5 5 10
Body position Normal 10 5 5 10
Convulsion Not detected 10 5 5 10
Tremor Not detected 10 5 5 10
Exploration Normal 10 5 5 10
Alertness Normal 10 5 5 10
Locomotor activity Normal 10 5 5 10
Walk Normal 10 5 5 10
Abnormal behavior Not detected 10 5 5 10
Stereotypy Not detected 10 5 5 10
Failure of consciousness Not detected 10 5 5 10
Limb tone Normal 10 5 5 10
Urination Not detected or 1 9 5 5 10
2 or more 1 0 0 0
Color: Pale yellow 2/2 11 1/1 2/2
Defecation Not detected or 1 10 5 5 9
2 or more 0 0 0 1
Appearance:Normal 212 1/1 - 2/2
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Table 3-5 Incidence of clinical signs in detailed observation of male rats treated with
N,N'-diphenyl-p-phenylenediamine in the repeated dose 28-day oral toxicity study

{ On week 4 of administration period )

Dose(mg/kg/day) 0 100 300 1000
Items No. of animals 10 5 5 10

10

o
7]

Reactivity on removal Normal 10

from the cage

Reactivity on handling Normal 10 5 5 10
Muscle tone Normal 10 5 5 10
Skin Normal 10 5 5 10
Fur Normal 10 5 5 10
Piloerection Not detected 10 5 5 10
Eye discharge Not detected 10 5 51 10
Palpebral closure Not detected 10 5 5 10
Exophthalmos Not detected 10 5 5 10
Lacrimation Not detected 10 5 5 10
Smudge around mouth-nose Not detected 10 5 5 10
Salivation Not detected 10 5 5 10
Blotted fur in the lower Not detected 10 5 5 10
abdomen with urine
Blotted fur around anus Not detected 10 5 5 10
with feces
Vocalization Not detected 10 5 4 10

Temporally in handling 0 0 1 0
Breathing Normal 10 5 5 10
Body position Normal 10 5 5 10
Convulsion Not detected 10 5 5 10
Tremor Not detected 10 5 5 10
Exploration Normal 10 5 5 10
Alertness Normal 10 5 5 10
Locomotor activity Normal 10 5 5 10
Walk Normal 10 5 5 10
Abnormal behavior Not detected 10 5 5 10
Stereotypy Not detected 10 5 5 10
Failure of consciousness Not detected 10 5 5 10
Limb tone Normal 10 5 5 10
Urination Not detected or 1 9 5 4 9

2 or more 1 0 1 1

Color:Pale yellow 3/3 2 1/1 1/1
Defecation Not detected or 1 8 4 5 10

2 or more 2 1 0 0

Appearance:Normal 3/3 1/1 - -
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Table 4-1 Incidence of clinical signs in detailed observation of female rats treated with
N,N‘-diphenyl-p-phenylenediamine in the repeated dose 28-day oral toxicity study

{ Before administration period )

Dose(mg/kg/day) 0 100 300 1000
Items No. of animals 10 5 5 10
Reactivity on removal Normal 10 5 5 10
from the cage
Reactivity on handling Normal 10 5 5 10
Muscle tone Normal 10 5 5 10
Skin Normal 10 5 5 10
Fur Normal 10 5 5 10
Piloerection Not detected 10 5 5 10
Eye discharge Not detected 10 5 5 10
Palpebral closure Not detected 10 5 5 10
Exophthalmos Not detected 10 5 5 10
Lacrimation Not detected 10 5 5 10
Smudge around mouth-nose Not detected 10 5 5 10
Salivation Not detected 10 5 5 10
Blotted fur in the lower Not detected 10 5 5 10
abdomen with urine
Blotted fur around anus Not detected 10 5 5 10
with feces
Vocalization Not detected 9 5 5 10
Temporally in handling 1 0 0 0
Breathing Normal 10 5 5 10
Body position Normal 10 5 5 10
Convulsion Not detected 10 5 5 10
Tremor Not detected 10 5 5 10
Exploration Normal 10 5 5 10
Alertness Normal 10 5 5 10
Locomotor activity Normal 10 5 5 10
Walk Normal 10 5 5 10
Abnormal behavior Not detected 10 5 5 10
Stereotypy Not detected 10 5 5 10
Failure of consciousness Not detected 10 5 5 10
Limb tone Normal 10 5 5 10
Urination Not detected or 1 8 3 5 10
2 or more 2 2 0 0
Color:Pale yellow 6/6 3/3 5/5 5/5
Defecation Not detected or 1 10 4 5 8
2 or more 0 1 0 2
Appearance:Normal 2/2 1/1 - 3/3

-10-
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Table 4-2 Incidence of clinical signs in detailed observation of female rats treated with
N,N'-diphenyl-p-phenylenediamine in the repeated dose 28-day oral toxicity study

{ On week 1 of administration period )

Dose(mg/kg/day) 0 100 300 1000
Items No. of animals 10 5 5 10
Reactivity on removal Normal 10 5 5 10
from the cage
Reactivity on handling Normal 10 5 5 10
Muscle tone Normal 10 5 5 10
Skin Normal 10 5 5 10
Fur Normal 10 5 5 10
Piloerection Not detected 10 5 5 10
Eye discharge Not detected 10 5 5 10
Palpebral closure Not detected 10 5 5 10
Exophthalmos Not detected 10 5 5 10
Lacrimation Not detected 10 5 5 10
Smudge around mouth-nose Not detected 10 5 5 10
Salivation Not detected 10 5 5 10
Blotted fur in the lower Not detected 10 5 5 10
abdomen with urine
Blotted fur around anus Not detected 10 5 5 10
with feces
Vocalization Not detected 10 5 5 10
Breathing Normal 10 5 5 10
Body position Normal 10 5 5 10
Convulsion Not detected 10 5 5 10
Tremor Not detected 10 5 5 10
Exploration Normal 10 5 5 10
Alertness Normal 10 5 5 10
Locomotor activity Normal 10 5 5 10
Walk Normal 10 5 5 10
Abnormal behavior Not detected 10 5 5 10
Stereotypy Not detected 10 5 5 10
Failure of consciousness Not detected 10 5 5 10
Limb tone Normal 10 5 5 10
Urination Not detected or 1 10 4 5 10
2 or more 0 1 0 0
Color: Pale yellow 3/3 3/3 1/1 3/3
Defecation Not detected or 1 9 5 5 10
2 or more i 0 0 0
Appearance:Normal 1/1 - - -
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Table 4-3 Incidence of clinical signs in detailed observation of female rats treated with
N,N'-diphenyl-p-phenylenediamine in the repeated dose 28-day oral toxicity study

( On week 2 of administration period )

Dose(mg/kg/day) 0 100 300 1000
Items No. of animals 10 5 5 10
Reactivity on removal Normal 10 5 5 10
from the cage
Reactivity on handling Normal 10 5 5 10
Muscle tone Normal 10 5 5 10
Skin Normal 10 5 5 10
Fur Normal 10 5 5 10
Piloerection Not detected 10 5 5 10
Eye discharge Not detected 10 5 5 10
Palpebral closure Not detected 10 5 5 10
Exophthalmos Not detected 10 5 5 10
Lacrimation Not detected 10 5 5 10
Smudge around mouth-nose Not detected 10 5 5 10
Salivation Not detected 10 5 5 10
Blotted fur in the lower Not detected 10 5 5 10
abdomen with urine
Blotted fur around anus Not detected 10 5 5 10
with feces
Vocalization Not detected 8 5 5 10
Temporally in handling 2 0 0 0
Breathing Normal 10 5 5 10
Body position Normal 10 5 5 10
Convulsion Not detected 10 5 5 10
Tremor Not detected 10 5 5 10
Exploration Normal 10 5 5 10
Alertness Normal 10 5 5 10
Locomotor activity Normal 10 5 5 10
Walk Normal 10 5 5 10
Abnormal behavior Not detected 10 5 5 10
Stereotypy Not detected 10 5 5 10
Failure of consciousness Not detected 10 5 5 10
Limb tone Normal 10 5 5 10
Urination Not detected or 1 10 5 5 9
2 or more 0 0 0 1
Color:Pale yellow 1/1 2/2 212 3/3
Defecation Not detected or 1 10 5 5 10
2 or more 0 0 0

Appearance:Normal
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Table 4-4 Incidence of clinical signs in detailed observation of female rats treated with
N,N'-diphenyl-p-phenylenediamine in the repeated dose 28-day oral toxicity study

{ On week 3 of administration period )

Dose(mg/kg/day) 0 100 300 1000
Items No. of animals 10 5 5 10
Reactivity on removal Normal 10 5 5 10
from the cage
Reactivity on handling Normal 10 5 5 10
Muscle tone Normal 10 5 5 10
Skin Normal 10 5 5 10
Fur Normal 10 5 5 10
Piloerection Not detected 10 5 5 10
Eye discharge Not detected 10 5 5 10
Palpebral closure Not detected 10 5 5 10
Exophthalmos Not detected 10 5 5 10
Lacrimation Not detected 10 5 5 10
Smudge around mouth-nose Not detected 10 5 5 10
Salivation Not detected 10 5 5 10
Blotted fur in the lower Not detected 10 5 5 10
abdomen with urine
Blotted fur around anus Not detected 10 5 5 10
with feces
Vocalization Not detected 7 5 5 10
Temporally in handling 3 0 0 0
Breathing Normal 10 5 5 10
Body position Normal 10 5 5 10
Convulsion Not detected 10 5 5 10
Tremor Not detected 10 5 5 10
Exploration Normal 10 5 5 10
Alertness Normal 10 5 5 10
Locomotor activity Normal 10 5 5 10
Walk Normal 10 5 5 10
Abnormal behavior Not detected 10 5 5 10
Stereotypy Not detected 10 5 5 10
Failure of consciousness Not detected 10 5 5 10
Limb tone Normal 10 5 5 10
Urination Not detected or 1 10 5 5 10
2 or more 0 0 0 0
Color:Pale yellow 3/3 /1 - 1/1
Defecation Not detected or 1 10 5 5 10
2 or more 0 0 0 0
Appearance:Normal 11 - -
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Table 4-5 Incidence of clinical signs in detailed observation of female rats treated with
N,N'-diphenyl-p-phenylenediamine in the repeated dose 28-day oral toxicity study

( On week 4 of administration period )

Dose(mg/kg/day) 0 100 300 1000
Items No. of animals 10 5 5 10
Reactivity on removal Normal 10 5 5 10
from the cage
Reactivity on handling Normal 10 5 5 10
Muscle tone Normal 10 5 5 10
Skin Normal 10 5 5 10
Fur Normal 10 5 5 10
Piloerection Not detected 10 5 5 10
Eye discharge Not detected 10 5 5 10
Palpebral closure Not detected 10 5 5 10
Exophthalmos Not detected 10 5 5 10
Lacrimation Not detected 10 5 5 10
Smudge around mouth-nose Not detected 10 5 5 10
Salivation Not detected 10 5 5 10
Blotted fur in the lower Not detected 10 5 5 10
abdomen with urine
Blotted fur around apus Not detected 10 5 5 10
with feces
Vocalization Not detected 8 4 5 10
Temporally in handling 2 1 0 0
Breathing Normal 10 5 5 10
Body position Normal 10 5 5 10
Convulsion Not detected 10 5 5 10
Tremor Not detected 10 5 5 10
Exploration Normal 10 5 5 10
Alertness Normal 10 5 5 10
Locomotor activity Normal 10 5 5 10
Walk Normal 10 5 5 10
Abnormal behavior Not detected 10 5 5 10
Stereotypy Not detected 10 5 5 10
Failure of consciousness Not detected 10 5 5 10
Limb tone Normal 10 5 5 10
Urination Not detected or 1 10 5 5 10
2 or more 0 0 0] 0
Color: Pale yellow 2/2 212 2/2 11
Defecation Not detected or 1 10 5 5 10
2 or more 0 0 0

Appearance:Normal -
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Table 5-1 Incidence of clinical signs in detailed observation of male rats treated with
N,N'-diphenyl-p-phenylenediamine in the repeated dose 28-day oral toxicity study

{ On week 1 of recovery period )

Dose(mg/kg/day) 0 1000
Items No. of animals 5 5
Reactivity on removal Normal 5 5
from the cage
Reactivity on handling Normal 5 5
Muscle tone Normal 5 5
Skin Normal 5 5
Fur Normal 5 b
Piloerection Not detected 5 5
Eye discharge Not detected 5 5
Palpebral closure Not detected 5 5
Exophthalmes Not detected 5 5
Lacrimation Not detected 5 5
Smudge around mouth-nose Not detected 5 5
Salivation Not detected 5 5
Blotted fur in the lower Not detected 5 5
Blotted fur around anus Not detected 5 5
with feces
Vocalization Not detected 5 4
Temporally in handling 0 1
Breathing Normal 5 5
Body position Normal 5 5
Convulsion Not detected 5 5
Tremor Not detected 5 5
Exploration Normal 5 5
Alertness Normal 5 5
Locomotor activity Normal 5 5
Walk Normal 5 5
Abnormal behavior Not detected 5 5
Stereotypy Not detected 5 5
Failure of consciousness Not detected 5 5
Limb tone Normal 5 5
Urination Not detected or 1 4 5
2 or more 1 0.
Color:Pale yellow 4/4 1/1
Defecation Not detected or 1 5 5
2 or more 0 0

Appearance:Normal
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Table 5-2 Incidence of clinical signs in detailed observation of male rats treated with
N,N'-diphenyl-p-phenylenediamine in the repeated dose 28-day oral toxicity study

{ On week 2 of recovery period )

Dose(mg/kg/day) 0 1000
Items No. of animals 5 5
Reactivity on removal Normal 5 5
from the cage
Reactivity on handling Normal 5 5
Muscle tone Normal 5 5
Skin Normal 5 5
Fur Normal 5 5
Piloerection Not detected 5 5
Eye discharge Not detected 5 5
Palpebral closure Not detected 5 5
Exophthalmos Not detected 5 5
Lacrimation Not detected 5 5
Smudge around mouth-nose Not detected 5 5
Salivation Not detected 5 5
Blotted fur in the lower Not detected 5 5
abdomen with urine
Blotted fur around anus Not detected 5 5
with feces
Vocalization Not detected 4 5
Temporally in handling 1 0
Breathing Normal 5 5
Body posttion Normal 5 5
Convulsion Not detected 5 5
Tremor Not detected 5 5
Exploration Normal 5 5
Alertness Normal 5 5
Locomotor activity Normal 5 5
Walk Normal 5 5
Abnormal behavior Not detected 5 5
Stereotypy Not detected 5 5
Failure of consciousness Not detected 5 5
Limb tone Normal 5 5
Urination Not detected or 1 5 5
2 or more 0 0
Color: Pale yellow 3/3 -
Defecation Not detected or 1 5 5
2 or more 0 0
Appearance:Normal 11 -
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Table 6-1 Incidence of clinical signs in detailed observation of female rats treated with
N,N'-diphenyl-p-phenylenediamine in the repeated dose 28-day oral toxicity study
{ On week 1 of recovery period )
Dose(mg/kg/day) 0 1000
Items No. of animals 5 5
Reactivity on removal Normal 5 5
from the cage
Reactivity on handling Normal 5 5
Muscle tone Normal 5 5
Skin Normal 5 5
Fur Normal 5 5
Piloerection Not detected 5 5
Eye discharge Not detected 5 5
Palpebral closure Not detected 5 5
Exophthalmos Not detected 5 5
Lacrimation Not detected 5 5
Smudge around mouth-nose Not detected 5 5
Salivation Not detected 5 5
Blotted fur in the lower Not detected 5 5
abdomen with urine
Blotted fur around anus Not detected 5 5
with feces

Vocalization Not detected 4 5
Temporally in handling 1 0
Breathing Normal 5 5
Body position Normal 5 5
Convulsion Not detected 5 5
Tremor Not detected 5 5
Exploration Normal 5 5
Alertness Normal 5 5
Locomotor activity Normal 5 5
Walk Normal 5 5
Abnormal behavior Not detected 5 5
Stereotypy Not detected 5 5
Failure of consciousness Not detected 5 5
Limb tone Normal 5 5
Urination Not detected or 1 5 5
2 or more 0 0
Color : Pale yellow 2/2 11
Defecation Not detected or 1 5 5
2 or more 0 0

Appearance:Normal
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Table 6-2 Incidence of clinical signs in detailed observation of female rats treated with
N,N'-dipheny}-p-phenylenediamine in the repeated dose 28-day oral toxicity study

{ On week 2 of recovery period »

Dose(mg/kg/day) 0 1000
Items No. of animals 5 5
Reactivity on removal Normal 5 b
from the cage
Reactivity on handling Normal 5 5
Muscle tone Normal 5 5
Skin Normal 5 5
Fur Normal 5 5
Piloerection Not detected 5 5
Eye discharge Not detected 5 5
Palpebral closure Not detected 5 5
Exophthalmos Not detected 5 5
Lacrimation Not detected 5 5
Smudge around mouth-nose Not detected 5 5
Salivation Not detected 5 5
Blotted fur in the lower Not detected 5 5
abdomen with urine
Blotted fur around anus Not detected 5 5
with feces
Vocalization Not detected 5 5
Breathing Normal 5 5
Body position Normal 5 5
Convulsion Not detected 5 5
Tremor Not detected 5 5
Exploration Normal 5 5
Alertness Normal 5 5
Locomotor activity Normal 5 5
Walk Normal 5 5
Abnormal behavior Not detected 5 5
Stereotypy Not detected 5 5
Failure of consciousness Not detected 5 5
Limb tone Normal 5 5
Urination Not detected or 1 5 5
2 or more 0 0
Color: Pale yellow 2/2 -
Defecation Not detected or 1 5 5
2 or more 0 0

Appearance:Normal
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Table 7  Incidence of responses in the sensory function test of male rats treated with

N,N'-diphenyl-p-phenylenediamine in the repeated dose 28-day oral toxicity study

( On week 4 of administration period )

Dose(mg/kg/day) 0 100 300 1000
Items No. of animals examined 5 5 5 5
Eye sight reaction Normal 5 5 5 5
Hearing reaction Normal 5 5 5 5
Sense of touch reaction Normal 5 5 5 5
Pain reaction Normal 5 5 5 5
Pupil reflex Normal 5 5 5 5
Righting reflex Normal 5 5 5 5
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Table 8  Incidence of responses in the sensory function test of female rats treated with

N,N'-diphenyl-p-phenylenediamine in the repeated dose 28-day oral toxicity study

( On week 4 of administration period )

Dose(mg/kg/day) 0 100 300 1000
Items No. of animals examined 5 5 5 5
Eye sight reaction Normal 5 5 5 5
Hearing reaction Normal 5 5 5 5
Sense of touch reaction Normal 5 5 5 5
Pain reaction Normal 5 5 5 5
Pupil reflex Normal 5 5 5 5
Righting reflex Normal 5 5 5 5




Table 9  Incidence of responses in the sensory function test of male rats treated with
N,N'-diphenyl-p-phenylenediamine in the repeated dose 28-day oral toxicity study

( On week 2 of recovery period )

12 -

Dose(mg/kg/day) 0 1000
Items No. of animals examined 5 5
Hearing reaction Normal 5 5
Eye sight reaction Normal 5 5
Sense of touch reaction Normal 5 5
Pain reaction Normal 5 5
Pupil reflex Normal 5 5
Righting reflex Normal 5 5
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Table 10 Incidence of responses in the sensory function test of female rats treated with
N,N'-diphenyl-p-phenylenediamine in the repeated dose 28-day oral toxicity study

( On week 2 of recovery period )

-ZZ-

Dose(mg/kg/day) 0 1000
Items No. of animals examined 5 5
Eye sight reaction Normal 5 5
Hearing reaction Normal 5 5
Sense of touch reaction Normal 5 5
Pain reaction Normal 5 5
Pupil reflex Normal 5 5
Righting reflex Normal 5 5

0£3-S0'ON Apn3g
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Table 11 Mean value of grip strength and motor activity of male rats treated with
N,N'-diphenyl-p-phenylenediamine in the repeated dose 28-day oral toxicity study

( On week 4 of administration period )

Dose No. of Grip strength (g) Motor activity (counts)
(mg/kg/day) animals Forelimb Hindlimb 0~60min.
0 5 638 233 10308
+ 82 + 14 = 2667
100 5 694 255 12982
' + 137 + 50 + 3891
300 5 568 236 13889
+ 164 + 13 + 3496
1000 5 468 249 11376
+ 153 + 38 + 2322

Each value is exprssed as mean+S.D.
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Table 12 Mean value of grip strength and motor activity of female rats treated with
N,N'-diphenyl-p-phenylenediamine in the repeated dose 28-day oral toxicity study

( On week 4 of administration period )

Dose No. of Grip strength (g) Motor activity (counts)
(mg/kg/day) animals Forelimb Hindlimb 0~60min.
0 5 385 262 13338
+ 91 + 30 + 3667
100 5 573 " 288 15625
+ 102 + 21 +£ 1265
300 5 483 256 12985
+ 68 + 50 + 4117
1000 5 641" 264 12156
+ 145 + 20 + 3787

Each value is exprssed as meantS.D.
* 1 Significantly different from control at 5% level of probability.
** : Significantly different from control at 1% level of probability.



Table 13 Mean value of grip strength and motor activity of male rats treated with
N,N'-diphenyl-p-phenylenediamine in the repeated dose 28-day oral toxicity study

( On week 2 of recovery period )

Dose No. of Grip strength (g) Motor activity (counts)
(mg/kg/day) animals Forelimb Hindlimb 0~60min.
0 5 728 287 12926
x 109 + 16 + 2325
b 1000 5 731 390 155678
o
‘ + 134 + 89 + 1007

Each value is exprssed as mean+S.D.

0€g-S0'0N Apmi§
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Table 14 Mean value of grip strength and motor activity of female rats treated with
N,N'-diphenyl-p-phenylenediamine in the repeated dose 28-day oral toxicity study

{ On week 2 of recovery period )

Dose No. of Grip strength (g) Motor activity (counts)
(mg/kg/day) animals Forelimb Hindlimb 0~60min.
0 5 739 379 15481
+ Bl = 42 + 2851
1000 5 607 272" 16242
+ 181 + 60 + 761

Each value is exprssed as mean+S.D.
* : Significantly different from control at 5% level of probability.



Table 15 Body weight of male rats treated with N,N'-diphenyl-p-phenylenediamine in the repeated dose 28-day oral toxicity study

-Lz-

0£3-G0'ON Apn3S

(g)
Administration period Recovery period
Dose Gain Gain
(mg/kg/day) Day 1 7 14 28 1~28 0 7 14 0~14
0 162 213 272 362 201 360 394 426 66
+ 6 + 12 + 16 + 27 + 24 £ 21 + 22 + 23 + 6
(10) (10) 10 10) (10) (5) (5) 6) (5)
100 164 211 273 368 204
+ 4 =+ 6 + 8 £ 26 £ 28
(5 G)) 6)) ® ®
300 163 216 277 363 200
+ 7 + 10 = 10 + 14 £+ 14
6)) 6)) 6)] ® %)
1000 162 211 268 349 187 351 386 414 63
+ 6 £+ 10 £ 18 + 28 = 25 + 25 £ 82 =x 37 = 16
(10) (10) (10) (10) (10$) )] 5 (5) 6))

Each value is expressed as mean+S.D.

(n) : No. of animals
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Table 16 Body weight of female rats treated with N, N'-diphenyl-p-phenylenediamine in the repeated dose 28-day oral toxicity study

(g)
Administration period Recovery period
Dose Gain Gain
(mg/kg/day) Day 1 7 14 21 28 1~28 0 7 14 0~14
0 139 162 182 203 223 85 224 239 250 26
+ 5 + 8 + 11 + 11 + 11 + 8 + 14 + 16 + 21 + 9
(10) (10 (10) (10) (10) (10) (5) 6)) 6)) (5)

100 138 162 182 213 230 92
, + 6 = 5 £ 18 = 16 = 23 = 18
%) () (&) (6) () (5)

300 139 159 180 202 220 81
+ 7 + 5 + 10 + 13 + 13 £ 11
® (5) (5 )] (5) (5)

1000 139 161 181 203 220 81 222 236 240 18
+ 6 * 9 x 10 == 1 = 19 <+ 156 = £ 23 =+ 17 +£ 14 £ 12

(10) (10) (10) (10) (10) (10) (5 5 ) (5)

Each value is expressed as mean+S.D.
(n) : No. of animals
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Table 17 Food consumption of male rats treated with N,N'-diphenyl-p-phenylenediamine
in the repeated dose 28-day oral toxicity study

( g/rat/day )
Dose Administration period Recovery period
(mg/kg/day) Week 1 2 3 4 1 2
0 30 32 34 41 33 33
+ 4 £ 3 £ 3 = 4 £+ 3 £ 2
(10) (10) (10) (10) (5) (5)
100 . 30 34 36 38
+ 2 + 1 + 2 + 3
B (5) (5) (5)
300 31 33 34 35 *
+ 3 = 1 == 2 + 3
(5) (5) (5) (5
1000 29 31 32 * 31 ** 32 33
+ 2 % 3 £ 2 =+ 3 + 2 = 4
10 Q0 (10) (10) (5) (5)

Each value is expressed as mean+S.D.

(n) : No. of animals

* . Significantly different from control at 5% level of probability.
** . Significantly different from control at 1% level of probability.



Table 18 Food consumption of female rats treated with N,N'-diphenyl-p-phenylenediamine
in the repeated dose 28-day oral toxicity study

( g/rat/day )
Dose Administration period Recovery period
(mg/kg/day) Week 1 : 2 3 4 1 2
0 23 21 23 24 25 26
+ 3 == 8 £+ 2 == 3 x 4 == 4
(10) (10) (10) (10) (5) (5)
100 21 24 24 24
£ 4 + 3 & 4 = 5
(5) 6 (5) (5)
. 300 23 22 22 24
< + 2 = 4 = 4 =z 1
(5) 6] ) 6)
1000 22 22 22 23 21 24
+ 3 ++ 2 £ 3 = 2 + 4 <+ 3
(10) (10) (10) (10} 6)) (5)

Each value is expressed as mean+S.D.
(n) : No. of animals

082-S0'ON Apmi§



Table 19 Urinary findings of male rats treated with N,N'-diphenyl-p-phenylenediamine in the repeated dose 28-day oral toxicity study

< On week 4 of administration period >

Dose No. of Color Cloudy pH Protein Glucose
(mg/kg/day) animals C PY — + 50 60 65 7.0 75 80 85 —  * 1+ 2+ 3+ — 1+ 2+ 3+
0 5 ! 4 5 .4 1 4 1 5
100 5 5 5 1 4 5 ** 5
300 5 5 5 2 3 5 ** 5
1000 5 5 5 3 1 1 4 1 5
Dose No. of Ketone body Occult blood Urobilinogen Bilirubin
(mg/kg/day) animals — & 1+ 2+ 3+ -  + 1+ 2+ 3+ 01 1 2 4 8 1+ 2+ 3+
é 0 5 5 5 5
| 100 5 5 5 5
300 5 5 5 5
1000 5 5 5 ' 5

Color : C(colorless), PY(pale yellow)
Cloudy : —(negligible), +(cloudy)
Protein : —(negligible), 2(15~30mg/dL), 1+(30mg/dL), 2+(100mg/dL), 3+(300mg/dL)
Glucose : —(negligible), 1+(100mg/dL), 2+(250mg/dL), 3+(500mg/dL)
Ketone body : —(negligible), +(5mg/dL), 1+(15mg/dL), 2+(40mg/dL), 3+(80mg/dL)
Occult blood : —(negligible), +(trace), 1+(slight), 2+(moderate), 3+(marked)
Urobilinogen : Ehrlich unit/dL
Bilirubin : —(negligible), 1+(slight), 2+(moderate), 3+(marked)

* : Significantly different from control at 5% level of probability
** ! Significantly different from control at 1% level of probability

0£2-G0'ON ApmiS
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Table 20 Urinary findings of female rats treated with N,N'-diphenyl-p-phenylenediamine in the repeated dose 28-day oral toxicity study

< On week 4 of administration period >

Dose  No. of Color Cloudy pH Protein Glucose
(mg/kg/day) animals C PY ~ + 50 60 65 70 75 80 85 - * 1+ 2+ 3+ — 1+ 2+ 3+
0 5 5 5 1 4 1 4 5
100 5 5 5 2 1 2 4 1 5
300 5 5 5 1 3 1 1 3 1 5
1000 5 5 5 2 3 1 3 1 5
Dose  No.of Ketone body __— Occult blood Urobilinogen Bilirubin
(ng/kg/day) animals — & 1+ 2+ 3+ —  * 1+ 2+ 3+ 01 1 2 4 8 — 1+ 2+ 3+
0 5 4 1 5 5 5
100 5 4 1 5 5 5
300 5 4 1 5 5 5
1000 5 4 1 5 5 5

Color : Clcolorless), PY(pale yellow)

Cloudy : —(negligible), +{(cloudy)

Protein : —(negligible), £(15~30mg/dL), 1+(30mg/dL), 2+(100mg/dL), 3+(300mg/dL)
Glucose : —(negligible), 1+(100mg/dL), 2+(250mg/dL), 3+(500mg/dL)

Ketone body : —(negligible), +(5mg/dL), 1+(15mg/dL)}, 2+(40mg/dL), 3+(80mg/dL)
Occult blood : —(negligible), +(trace), 1+(slight), 2+(moderate), 3+(marked)
Urobilinogen : Ehrlich unit/dL

Bilirubin : —(negligible), 1+(slight), 2+(moderate), 3+(marked)
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Table 21 Urinary findings of male rats treated with N,N'-diphenyl-p-phenylenediamine in the repeated dose 28-day oral toxicity study

< On week 2 of recovery period >

Dose No. of Color Cloudy rH Protein Glucose
(mg/kg/day) animals C_PY = + 50 6.0 65 7.0 75 80 85 — & 1+ 2+ 3+ — 1+ 2+ 3+
0 5 9 5 2 3 1 4 5
1000 5 5 5 2 3 2 3 5
Dose  No. of Ketone body - Occult blood Urobilinogen Bilirubin
(mg/kg/day) animals — & 1+ 2+ 3+ — = 1+ 2+ 3+ 00 1 2 4 38 — 1+ 2+ 3+
0 5 5 5 5 5
1000 5 5 5 5 5

Color : Clcolorless), PY(pale yellow)

Cloudy : —(negligible), + (cloudy)

Protein : —(negligible), 2(15~30mg/dL), 1+(30mg/dL), 2+(100mg/dL), 3+(300mg/dL)
Glucose : —(negligible), 1+(100mg/dL), 2+(250mg/dL), 3+(500mg/dL)

Ketone body : —(negligible), +(5mg/dL), 1+(15mg/dL), 2+(40mg/dL), 3+(80mg/dL)
Occult blood : —{(negligible), £(trace), 1+(slight), 2+(moderate), 3+(marked)
Urobilinogen : Ehrlich unit/dL

Bilirubin : —(negligible), 1+(slight), 2+(moderate), 3+(marked)
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Table 22 Urinary findings of female rats treated with N,N-diphenyl-p-phenylenediamine in the repeated dose 28-day oral toxicity study

< On week 2 of recovery period >

Dose No. of Color Cloudy pH Protein Glucose
(mg/kg/day) animals C PY — + 50 60 65 7.0 175 80 85 — 1+ 2+ 3+ — 1+ 2+ 3+
0 5 5 5 3 2 2 1 2 5
1000 5 5 5 4 1 1 2 2 5
Dose No. of ' Ketone body - - Occult blood . Urobilinogen Bilirubin
(mg/kg/day) animals — & 1+ 2+ 3+ — 1+ 2+ 3+ 01 1 2 4 8 - 1+ 2+ 3+
0 5 5 5 5 5
1000 5 5 5 5 5

Color : Cleolorless), PY(pale yellow)
Cloudy : —(negligible), +{cloudy)

Protein : —(negligible), 2(15~30mg/dL}, 1+(30mg/dL), 2+(100mg/dL), 3+(300mg/dL)

Glucose : —(negligible), 1+(100mg/dL), 2+(250mg/dL), 3+(500mg/dL)

‘Ketone body : —(negligible), +(5mg/dL), 1+(15mg/dL), 2+(40mg/dL), 3+(80mg/dL)

Occult blood : —(negligible), (trace), 1+(slight), 2+(moderate), 3+(marked)
Urobilinogen : Ehrlich unit/dL.
Bilirubin : —(negligible), 1+(slight), 2+(moderate), 3+(marked)
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Table 23 Hematological findings of male rats treated with N,N'-diphenyl-p-phenylenediamine
in the repeated dose 28-day oral toxicity study

< At the end of administration period >

Dose No. of RBC Hb Ht MCV MCH MCHC Ret. PT
(mg/kg/day) animals (10*4uL) (g/dL) (%) (fL) (pg) (%) (%0) (sec)
0 5 811 15.6 47.4 59 19.3 33.0 27.7 13.1
+ 37 + 04 + 12 + 2 = 07 + 02 + b4 + 0.5
100 5 773 15.2 46.4 60 19.6 32.7 28.5 13.2
+x 27 + 04 + 1.0 + 1 + 03 + 02 + 832 + 02
300 5 773 15.1 46.3 60 - 19.6 32.7 30.5 13.1
+ 41 + 04 + 16 + 3 +x 07 + 05 + 6.0 + 0.2
1000 5 800 15.3 46.3 58 19.1 33.0 324 13.2
+ 70 + 10 + 29 + 2 + 0.7 + 056 + 138 + 04
Dose No.of APTT Plat. WBC _ Differential leukocyte counts (%)
(mg/kg/day) animals (sec) (10°pL)  (10%pL) Baso. Eosin. Neutro. Lymph. Mono.
0 5 20.9 141 6 0.0 0.7 12.3 83.8 3.2

+ 18 + 10 + 25 + 0.0 + 0.3 + 33 + 27 + 0.7

100 5 22.2 130 76 0.0 1.3 12.0 83.8 3.0
+ 1.1 + 8 + 21 + 00 + 05 + 22 + 35 + 1.4

300 5 20.5 133 57 0.0 1.3 14.1 81.1 35
+ 1.1 + 16 + 12 + 00 + 04 + 24 + 24 + 1.3

1000 5 22.3 150 69 0.0 0.8 13.4 827 3.0
+ 06 + 22 + 10 + 0.0 + 03 + 29 + 3.1 + 1.1

0€%-G0 ON Apmg

FEach value is expressed as meantS.D.



Table 24 Hematological findings of female rats treated with N,N'-diphenyl-p-phenylenediamine
in the repeated dose 28-day oral toxicity study

< At the end of administration period >

Dose No. of RBC Hb Ht MCV MCH MCHC Ret. PT
(mg/kg/day) animals {10*uL) (g/dL) (%) (fL) (pg) (%) (%0 (sec)
0 5 768 14.9 44.4 58 194 336 19.6 13.3
+ 28 + 05 + 15 + 2 x 06 + 03 * 1.8 + 02
100 5 739 14.5 43.3 59 19.6 33.4 23.6 13.1
+ 46 = 05 x 14 + 2 + 0.9 + 05 * 3.4 + 02
300 5 741 14.2 425 58 19.2 33.4 23.1 13.0
. + 57 £ 09 + 26 + 2 + 05b + 04 + 49 + 04
‘ 1000 5 i 15.0 446 58 19.3 33.6 19.5 13.2
% £ 10 + 03 + 04 * 1 + 03 + 0.5 * 4.4 + 04
Dose No. of APTT Plat. WBC Differential leukocyte counts (%)
(mg/kg/day) animals (sec) (10%uL)  (10%puL) Baso. Eosin.  Neutro. Lymph, Mono.

0 5 18.4 121 59 0.0 0.9 13.0 82.8 3.3
: + 16 + 16 + 23 + 00 + 03 + 4.7 + 4.3 + 09

100 5 . 17.6 122 39 0.0 1.4 12.5 82.5 3.6
£ 11 + 10 + 10 + 00 + 06 + 2.5 + 3.2 + 1.0

300 5 17.7 124 38 0.0 1.5 18.3 76.7 3.6
+ 1.1 + 10 + 9 + 0.0 + 04 + 3.0 + 2.6 + 1.3

1000 5 18.0 132 44 0.0 1.2 12.9 82.9 2.9
+ 08 .+ 15 + 8 + 00 + 03 + 47 + 5.1 + 1.1

Each value is expressed as mean+S.D.

0€2-G0'ON Apm1S



Table 25 Hematological findings of male rats treated with N,N'-diphenyl-p-phenylenediamine
in the repeated dose 28-day oral toxicity study

< At the end of recovery period >

Dose No. of RBC Hb Ht MCV MCH MCHC Ret. PT
(mg/kg/day) animals (10*/nL) (g/dL) (%) (fL) ) (%) (%) (sec)
0 5 833 15.8 476 o7 189 33.2 28.2 13.1
+ 29 + 05 x 1.0 + 1 + 04 + 07 + 88 + 0.1
1000 5 856 16.1 48.1 56 189 33.5 21.3 13.4
£ §7 + 05 % 12 + 3 + 09 + 0.5 + 5.5 + 10
Dose No. of APTT Plat WBC Differential leukocyte counts (%)
(mg/kg/day) animals (sec) 10'4pL)  (10%uL) Baso. Eosin. Neutro. Lymph. Mono.
ol\]
= 0 5 19.1 133 79 0.0 1.2 16.0 80.7 2.1
= 05 + 6 + 8 + 0.0 + 0.7 + 23 + 29 + 0.3
1000 5 21.0 126 81 0.0 1.2 13.2 83.2 2.3
= 34 + 10 + 12 + 00 + 04 + 1.7 + 1.8 + 0.5

Each value is expressed as mean+S.D.

0£2-90'ON ApmiS



Table 26 Hematological findings of female rats treated with N,N'-diphenyl-p-phenylenediamine
in the repeated dose 28-day oral toxicity study

< At the end of recovery period >

Dose No. of RBC Hb Ht MCV MCH MCHC Ret. PT
{mg/kg/day) animals (10*ml) (g/dL) (%) (fL) (pg) (%) (%0 (sec)
0 5 769 14.6 43.3 56 18.9 33.6 21.5 13.5
+ 29 + 0.3 + 0.9 + 1 + 04 + 01 + 4.0 + 06
1000 5 783 149 * 445 * 57 19.1 335 20.0 13.9
= 11 + 02 = 03 S 1 + 03 + 04 + 2.1 + 05
Dose No. of APTT Plat. WBC Differential leukocyte counts (%)
(mg/kg/day) animals (sec) (10°nL)  (10%ml) Baso. Eosin.  Neutro. Lymph. Mono.
0 5 17.1 121 43 0.0 1.8 11.7 83.7 2.8

.88_

+ 18 * 7 + 10 + 00 + 08 + 3.0 + 3.6 + 1.0

1000 5 16.5 123 44 0.0 1.4 13.5 82.6 2.6
+ 13 + 9 + 11 + 0.0 x 05 + 3.7 =+ 34 + 1.0

Each value is expressed as mean+S.D.
* ! Significantly different from control at 5% level of probability

0£Z-G0'ON Apn3s



Table 27 Blood biochemical findings of male rats treated with N,N'-diphenyl-p-phenylenediamine
in the repeated dose 28-day oral toxicity study

< At the end of administration period >

Dose No. of LDH AST ALT ALP y-GTP T.P. Alb., AIG T-Cho. T.G.
(mg/kg/day) animals (IU/L) (IU/L) (IU/L) (IU/L) (TU/L) (g/dL) (g/dL) (mg/dl) (mg/dL)
0 5 358 71 34 808 0.61 5.82 2.90 0.99 62 68

£+ 1583 = 8 =z 1 + M 027 £030 +£030 010 =+ 10 =+ 26

100 b 289 84 45 819 0.40 5.76 2.73 0.90 79 64
+ 92 + 23 + 20 + 136 + 0.23 + 0.29 =+ 0.23 + 0.06 + 19 + 8

300 5 335 75 38 774 2.34 5.82 2.86 0.97 81 51
+ 123 + 4 + 5 + B2 + 4.08 + 0.21 + 0.22 + 0.09 + 7 + 17

1000 5 349 72 35 818 0.42 5.79 299 1.07 64 56
+ 132 + 6 + 2 + 188 + 0.10 + 0.11 + 0.17 + 0.09 + 13 + 12

_68_

Dose No. of Glu. BUN Crea. T-Bil Ca P Na K Cl

(mg/kg/day) animals _ (ng/dl) (mg/dL) (mg/dl) (mg/dl) (mg/dl) (ng/dl) (mEqL) (mEqL) (mEq/L)

0 5 152 14.4 0.38 0.33 99 8.2 146 493 104
+ 14 + 1.4 + 0.02 + 0.05 + 0.5 + 0.5 + 1 = 0.46 * 2

100 5 155 13.3 0.37 0.53 ** 98 8.6 147 4.97 105
+ 11 + 1.8 + 0.04 + 0.05 + 0.1 + 04 + 1 + 0.16 + 1

300 5 145 12.3 0.40 0.60 ** 98 8.4 147 5.15 104
* 8 =+ 23 £002 =+010 =+ 02 =+ 06 =+ 0 +028 =+ 2

1000 5 146 13.0 0.41 0.61 ** 9.8 8.5 146 5.37 105
+ 7 + 1.2 + 0.03 + 0.09 + 03 + 086 + 1 + 0.41 + 1

Each value is expressed as mean+S.D.
** . Significantly different from control at 1% level of probability

0€3-90'0N Apm1S
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Table 28 Blood biochemical findings of female rats treated with N,N'-diphenyl-p-phenylenediamine
in the repeated dose 28-day oral toxicity study

< At the end of administration period >

Dose No. of . LDH AST ALT ALP y-GTP T.P. Alb. AG T-Cho. T.G.
(mg/kg/day) animals (TU/L) IU/L) (IU/L) (TU/L) (TU/L) (g/dL) (g/dL) (mg/dL)  (mg/dL)
0 5 458 78 28 579 1.32 5.96 3.12 1.11 79 27
+ 119 + 8 + 4 + 48 + 0.48 + 0.27 + 0.29 + 0.14 + 7 + 11
100 5 341 67 29 426 0.81 5.85 3.00 1.05 91 27
+ 126 zx 5 + 4 + 62 * 0.39 + 0.10 + 0.09 + 0.06 + 15 + 7
300 5 463 i 30 460 1.35 5.88 3.06 1.09 75 24
+ 233  + 13 + 4 + 152 + 0.08 + 0.26 + 0.28 + 0.12 £+ 14 + 10
1000 5 406 94 32 452 063 * 5.90 3.14 1.13 74 18
+ 120 + BT + 13 + 93 + 0.25 + 0.18 + 0.18 + 0.07 + 10 + 3
Dose No. of Glu. BUN Crea. T-Bil. Ca P Na K Cl
(mg/kg/day) animals (mg/dl) - (mg/dl) (mg/dl) (mg/dL) (mg/dl) (mg/dl) (mEql) (mEqL) (mEqL)
0 5 128 15.5 0.46 0.26 96 7.0 146 5.04 108
+ 8 + 2.1 + 0.06 + 0.05 + 04 + 09 =« 1 + 0.38 + 1

100 5 139 139 0.39 0.26 9.5 7.3 147 4.96 108
+ i + 22 + 0.05 + 0.01 + 0.3 + 0.5 + 1 + 0.52 + 2

300 5 138 14.0 0.39 0.29 9.3 6.8 148 4,94 108
+ 9 + 23 + 0.04 + 0.03 + 02 + 0.7 + 2 + 0.33 + 3

1000 5 138 15.6 0.41 0.29 9.5 7.0 147 4.90 108
+ 22 + 32 +006 +£004 =+ 03 == 05 + 2 + 032 =+ 0

Each value is expressed as mean+S.D.
* : Significantly different from control at 5% level of probability
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Table 29

Blood biochemical findings of male rats treated with N,N'-diphenyl-p-phenylenediamine
in the repeated dose 28-day oral toxicity study

< At the end of recovery period >

Dose No. of LDH AST ALT ALP v-GTP T.P. Alb. AIG T-Cho. T.G.
(ng/kg/day) animals (Iu/L) (TU/L) (IU/L) (IU/L) (Iu/L) (g/dL) (g/dL) (mg/dL) _ (mg/dL)
0 5 ‘ 351 75 43 587 0.63 5.69 2.88 1.02 74 62
+ 185 + 10 + 9 + 118 + 0.17 + 0.15 + 0.11 + 0.05 + 7 + 14
1000 5 314 71 35 569 0.36 * 6.01 * 294 0.96 70 64
+ 150 + 6 + 6 + 89 + 0.17 + 0.20 + 0.17 + 0.07 + 8 + 12
Dose No. of Glu. BUN Crea. T-Bil. Ca P Na K Cl
(mg/kg/day) animals (mg/AL)  (mg/dl) (mg/dL) (mg/dl) (mg/dL) (mg/dl) (mEqL) (mEqA) (mEqL)
0 5 148 14.2 0.39 0.38 94 8.2 146 5.09 105
= 18 + 16 + 0.03 + 0.03 + 02 + 0.6 + 1 + 0.41 + 2
1000 5 158 15.2 0.40 0.32 95 8.0 146 492 106
+ 6 + 22 + 0.03 + 0.05 + 0.3 + 04 + 1 + 0.35 + 1

Fach value is expressed as mean+S.D.
* 1 Significantly different from control at 5% level of probability



Table 30

< At the end of recovery period >

Blood biochemical findings of female rats treated with N,N'-diphenyl-p-phenylenediamine
in the repeated dose 28-day oral toxicity study

Dose No. of LDH AST ALT ALP yv-GTP T.P. Alb. AIG T-Cho. T.G.
(mg/kg/day) animals (Tu/L) (Iu/L) (IU/L) (TU/L) Iu/L) (g/dL) (g/dL) (mg/dL) (mg/dL)
0 5 459 74 31 322 1.43 6.26 3.23 1.07 74 26
+ 134 + 9 + 3 + T8 + 0.73 + 0.48 + 0.49 + 0.18 + 10 + 13
1000 5 428 90 34 328 1.08 6.11 3.15 1.07 69 27
: + 171 + 28 + 10 + 60 + 0.43 + 0.12 + 0.20 + 0.11 + 12 + 11
Dose No. of Glu. BUN Crea. T-Bil. Ca P Na K Cl
(mg/kg/day) animals  (mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl) (mEq¢/) (mEg/L) (mEq/L)
. 0 5 124 17.0 0.44 0.27 9.2 7.2 145 5.10 107
= + 14 + 26 003 =004 =+ 05 =+ 08 = 2 034 =+ 2
1000 5 127 16.6 0.42 0.27 9.3 7.4 147 4.97 107
+ 15 + 1.3 + 0.04 + 0.02 + 03 + 0.5 + 1 + 0.28 + 3

Each value is expressed as mean=S.D.

0€2-G0'ON Apmig



Table 31 Incidence of necropsy findings of male rats treated with N,N'-diphenyl-p-phenylenediamine
in the repeated dose 28-day oral toxicity study

Findings At the end of administration period At the end of
__recovery period

Dose(mg/kg/day) 0 100 300 1000 0 1000

Fate KA KA KA KA KR KR

No.of animals 5 5 5 5 5 5

Abnormalities 0 0 0 0 0 0

_817_

0£%-S0'ON Apnig

KA : Killed by design at the end of administration period.
KR : Killed by design at the end of recovery period.
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Table 32 Incidence of necropsy findings of female rats treated with N,N'-diphenyl-p-phenylenediamine
In the repeated dose 28-day oral toxicity study

Organ : Findings Grade At the end of administration period At the end of
—recovery period

Dose(mglkg/day) 0 100 300 1000 0 1000

Fate KA KA KA KA KR KR

No.of animals 5 5 5 5 5 b

Thymus : Reddish area - 5 5 5 5 5 4

+ 0 0 0 0 0 1

Uterus : Hydrometra - 5 5 4 5 5 5

+ 0 0 1 0 0 0

KA : Killed by design at the end of administration period.
KR : Killed by design at the end of recovery period.
Grade, -:Negative; +:Slight.
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Table 33

in the repeated dose 28-day oral toxicity study
<At the end of administration period>

Absolute and relative organ weights of male rats treated with N,N’-diphenyl-p-phenylenediamine

Dose No.of Body Brain Thymus Heart Liver Kidney Adrenal  Spleen Testis Epididy- Pituitary Thyroid
Animals weight gland mis gland  gland
(mg/kg/day) ® (g) ® @ @ (® (mg) ® ® (® (mg) (mg)
0 5 325 1.86 0.50 1.11 10.18 2.62 58.8 0.67 3.25 0.84 10.1 24.0
Absolute +29 +0.04 +£0.06  +0.07 +1.37 +0.31 +6.8 +0.15 +0.23 +0.10 +0.7 +3.6
100 5 332 1.93 0.55 1.14 10.55 2.77 66.3 0.64 3.07 0.79 10.0 28.8
+19 +0.06 +0.10 +0.03 +1.05 +0.28 +9.9 +0.13 +0.13 +0.07 0.5 +1.0
300 5 327 1.92 0.55 1.14 10.25 2.66 60.5 0.64 3.24 0.80 11.0 23.4
+12 +0.04 +0.08  +0.07 +0.66 +0.21 +9.1 +0.07 +0.24 +0.05 +1.7 +1.3
1000 5 313 1.85 0.55 1.03 9.44 2.58 56.2 0.686 3.27 0.79 10.1 23.3
+32 +0.08 +0.08 +0.13 +1.07 +=0.32 +9.1 +0.15 =0.23 +0.05 +1.1 2.8
0 5 325 0.58 0.15 0.34 3.13 0.80 18.2 0.20 1.00 0.26 3.1 1.4
Relative @ 29 +0.05 +0.02 +0.01 +0.19 +0.05 +2.0 +0.03 +0.07 +0.04 +0.3 +0.9
100 5 332 0.58 0.17 0.35 3.17 0.83 19.9 0.19 0.93 0.24 3.0 8.7
+19 +0.02 +0.02 +0.02 - +0.17 +0.05 +2.8 +0.03 +0.05 +0.03 +0.2 0.5
300 5 327 0.59 0.17 0.35 3.14 0.81 18.5 0.19 0.99 0.25 3.4 72
+12 +0.03 +0.02 +0.02 +0.11 +0.05 +2.6 +0.02 +0.04 +0,01 +0.5 +0.6
1000 5 313 0.60 0.18 0.33 3.01 0.82 18.0 0.21 1.05 0.25 3.3 7.5
+32 +0.05 +0.02 +0.02 +0.07 +0.04 +3.1 +0.03 +0.04 +0.02 +0.2 +1.0

Each value is expressed as mean + S.D.

@ : Relative organ weight per 100g body weight.
* : Significantly different from control at 5% level of probability.
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Table 34 Absolute and relative organ weights of female rats treated with N,N'-diphenyl-p-phenylenediamine
in the repeated dose 28-day oral toxicity study
<At the end of administration period>

Dose No.of Body Brain Thymus Heart Liver Kidney Adrenal Spleen Ovary Pituitary Thyroid
Animals  weight : gland gland gland
(mg/kg/day) &) @ (®) ® (® ® (mg) ® (mg) (mg) (mg)
0 5 204 1.82 0.45 0.81 6.08 1.56 73.6 0.47 93.5 12.5 20.0
Absolute 7 +0.07 +0.06 +0.08 +0.47 +0.05 +9.2 +0.04 +25.7 +1.7 +2.0
100 5 211 1.76 0.43 0.78 6.59 1.82 * 67.9 0.49 87.9 12.6 22.8
+20 = +0.04 +0.10 +0.15 - +0.92 +0.11 +12.9 +0.04 +£11.5 +1.9 +3.3
300 5 200 1.80 0.44 0.75 6.39 1.66 70.3 0.46 91.4 124 19.6
+10 +0.07 +0.11 +0.06 +0.55 +0.11 +6.2 +0.05 +12.6 +1.1 +3.1
1000 5 194 1.76 0.41 0.75 5.97 1.62 64.7 0.42 79.7 12.9 20.9
=10 +0.06 +0.13 +0.04 +0.68 =0.19 +9.7 +0.07 +9.9 +£1.7 £2.2
0 5 204 0.89 0.22 0.40 2.98 0.76 36.1 0.23 45.7 6.1 9.8
Relative @ £7 +0.04 +0.03 +0.04 +0,14 £0.04 4.6 £0.02 +11.8 0.6 +1.0
100 5 211 0.84 0.20 0.37 3.11 0.86 32.2 0.23 41.9 6.0 10.8
+20 +0.09 +0.04 +0.04 +0.14 +0.08 +5.6 +0.02 +6.9 +£0.6 +1.6
300 5 200 0.90 0.22 0.37 3.19 0.83 35.3 0.23 45.9 6.2 9.8
=10 +0.06 +0.05 +0.03 +0.13 +0.03 +4.4 +0.03 +8.0 +0.6 x1.9
1000 5 194 0.91 0.21 0.39 3.07 0.84 33.3 0.22 41.1 6.7 10.8
=10 +0.05 +0,06 +0.01 +0.20 +0.07 +3.4 +0.03 +3.2 +0.5 +1.1

Each value is expressed as mean = S.D.
@ : Relative organ weight per 100g body weight.
* : Significantly different from control at 5% level of probability.
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Table 35 Absolute and relative organ weights of male rats treated with N,N'-diphenyl-p-phenylenediamine

in the repeated dose 28-day oral toxicity study
<At the end of recovery period>

Dose No.of Body Brain Thymus Heart Liver Kidney Adrenal  Spleen Testis Epididy- Pituitary Thyroid
Animals weight gland mis gland gland
(mg/kg/day) (® ® ® ® 4] ® (mg) (2 & ® (mg) (mg)
0 5 388 1.99 0.43 1.27 10.68 3.00 58.8 0.68 3.45 1.10 12.0 29.0
Absolute +25 +0.03 +0.09 x0.09 +1.04 +0.28 +5.7 +0.04 +0.38 +0.04 =1.3 +4.4
1000 5 377 1.93 0.52 1.20 10.92 2.85 66.7 0.73 3.45 1.11 11.0 28.3
+35 +0.09 +0.08 =£0.13 096 - 20.34 +9.0 +0.14 +0.24 +0.11 +1.2 +4.3
0 5 388 0.51 0.11 0.33 2.75 0.77 15.2 0.17 0.89 0.29 3.1 7.4
Relative @ £25 +0.03 £0.02  +0.03 +0.21 +0.04 £2.0 +0.01 +0.07 +0.02 +0.2 +0.7
1000 5 377 0.52 0.14 0.32 2.90 0.75 17.7 0.19 0.92 0.30 2.9 7.6
+35 +0.04 +0.03 +0.01 +0.07 +0.07 +1.5 +0.03 +0,09 +0.05 +0.4 +14

Each value is expressed as mean + 5.D.
@ : Relative organ weight per 100g body weight.
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Table 36 Absolute and relative organ weights of female rats treated with N,N"-diphenyl-p-phenylenediamine

in the repeated dose 28-day oral toxicity study
<At the end of recovery period>

Dose No.of Body  Brain Thymus Heart Liver  Kidney Adrenal Spleen Ovary Pituitary Thyroid

Animals weight gland gland gland

(mg/kg/day) ® (8 ® ® (® ® (mg) ® (mg) (mg) (mg)

0 5 228 1.84 0.41 0.85 6.47 1.7 69.2 0.45 84.0 14.2 21.5

Absolute +20 +0.09 +0.09 +0.11 +0.94 +0,13 +14.3 +0.05 +11.8 +2.3 +5.1
1000 5 221 1.76 0.39 0.76 6.23 1.75 71.2 0.47 70.7 13.6 194

=15 +0.05 +0.09 +0.04 +0.49 +0.14 +7.6 +0.11 +17.6 2.2 +2.4

0 5 228 0.81 0.18 0.37 2.82 0.75 30.2 0.20 36.7 6.2 9.3

Relative @ +20 +0.06 +0.02 +0.02 +0.19 +0.03 +4.9 +0.02 +2.8 +0.7 +1.5
1000 5 221 0.80 0.18 0.34 * 2.82 0.79 32.2 0.21 31.8 6.1 8.8

=15 +0.07 30.05 +0.01 +0.08 +0.06 +2.3 +0.04 +6.5 +0.7 +0.8

Each value is expressed as mean + S.D.
@ : Relative organ weight per 100g body weight.
* : Significantly different from control at 5% level of probability.



-6v-

Table 37 Incidence of histopathologieal findings of male rats treated with N,N'-diphenyl-p-phenylenediamine in the repeated dose 28-day oral toxicity study

Organ : Findings Grade At the end of administration period At the end of
recovery period
Dose(mg/kg/day) 0 100 300 1000 0 1000
Fate KA KA KA KA KR KR
No.of animals 5 5 5 5 5 5
Lung : Mineralization, artery - 5 # # 4 # #
+ 0 # # 1 # #
Accumulation, foam cell . 4 # # 4 # #
+ 1 # # 1 # #
Heart : Myocardial degeneration/fibrosis - 5 # # # #
+ 0 # # # #
Liver : Microgranuloma - 4 # # 5 # #
+ 1 # # 0 # #
Hematopoiesis, extramedullary - 4 # # 5 # #
+ 1 # # 0 # #
Kidney : Hyaline droplet, proximal tubular epithelium - 1 # # 0 # #
+ 4 # # 5 # #
Basophilic tubule - 4 # # 3 # #
+ 1 # # 2 # #
Thymus : Hemorrhage - 4 # # # #
+ 1 # # # #
Spleen : Hematopoiesis, extramedullary - 0 # # 0 # #
+ 5 # # 5 # #
Deposit, pigment, brown - () # # 0 # #
+ 5 # # 5 # #
Prostate : Cellular infiltration, lymphocyte, interstitium - 4 # # 5 # #
+ 1 # # 0 # #
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KA : Killed by design at the end of administration period, KR : Killed by design at the end of recovery period, #:Not examined.

Grade, -:Negative; +:Slight.

Nbo abnormalities were detected in the brain, pituitary, thyroid, parathyreid, trachea, stomach, small intestine, large intestine, adrenal, urinary bladder, testis,
epididymis, seminal vesicle, spinal cord, sciatic nerve, bone marrow, lymph nodes and eye ball from animals of contro! and 1000 mg/kg group.
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Table 38 Incidence of histopathological findings of female rats treated with N,N'-dipheny)-p-phenylenediamine in the repeated dose 28-day oral toxicity study

Organ : Findings Grade At the end of administration period At the end of
recovery period
Dose(mg/kg/day) 0 100 300 1000 0 1000
Fate KA KA KA KA KR KR
No.of animals 5 5 5 5 5 5
Lung : Mineralization, artery . 4 # # 3 # #
+ 1 # # 2 # #
Metaplasia, osseous - 4 # # 5 # #
+ 1 # # 0 # #
Liver : Microgramuloma 3 # # 4 # #
+ 2 # # 1 # #
Kidney : Basophilic tubule - 4 # # 3 # #
+ 1 # # 2 # #
: Cyst, solitary - 3 # # 4 # #
+ 1 # # 1 # #
++ 1 # # 0 # #
Thymus : Hemorrhage . 5 # # 4 # 0/1®
+ 0 # # 1 # 11°
Spleen : Hematopoiesis, extramedullary 0] # # 0 # #
+ 5 # # 5 # #
Deposit, pigment, brown - 0 # # 0 # #
+ 5 # # 5 # #
Pituitary : Remnant, Rathke's pouch 5 # # 4 # #
+ 0 # # 1 # #
Utrerus : Dilatation, lumen - 5 # o012 5 # #
+ 0 # 1/1% 0 #
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KA : Killed by design at the end of administration period, KR : Killed by design at the end of recovery period, #:Not examined.

a : Examined the animal with a macroscspic abnormality.

Grade, -:Negative; +:Slight; ++:Moderate.

No abnormalities were brain, thyroid, parathyroid, trachea, heart, stomach, small intestine, large intestine, adrenal, urinary bladder, ovary, spinal cord, sciatic nerve,
bone marrow, lymph nodes and eye ball from animals of control and 1000 mg/kg group.
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