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V-7 2=)-KN-A470abl-p-72=L P73 (LIF, PIPDEBR) D28HRK
ERORSELRE (EI1480) #ZiiH o Sprague-Dawley 27 v bEHWTEEL /.,
ML b 10, 30 B LU 100 ng/kg DB TPIPDEZR ST 2 HBMBHREGH LSV
WA THSE 0.5% DI AT —RF MY LKBBRERS T AMBEEO ABZIREL.
28HM. REBRZEOHREG2ITo7c, REBICIEBE LA SPIIBES LU 100 ng/ke
B 5 BOEERERAS 5 I8 & A 75600 DB % (8 L1,

FETHIZ72 <. 100 ng/kg G TIIFHES L ORBRR. ETREADBEIEEIN,
BEE 1 H»S 2 Bloh I TEEEA D U, ARERD W UENAMIIR S i, JEE
30 mg/kg WEBO—HTLEEINI:,

RBE T, 10 mg/kg BESHOMS XU 30 mg/kg LILOBRSFHETCEY LE LD
BEEiotz, /2, 30 ng/kg WEBEHOHME XU 100 ng/kg EHO—BTREHL
AHREFL g Ehiofl, ROVRGELIOSB/EBEEZE L, REDIIEES 2EDMRETY
100 mg/kg RGBEDOMH THFELU EDEFIHEEI NI,

MEFEE TIE. 100 ng/keg ISHOMEHE T, KAk, MEFEBES LU~ b7 Uy
MEAYET L. $SRFIEREES & UI/IMREAEN L /2i3h . BRRSFIcHHT, Y
VOSERHCERIMET L CiF RS LR U, 72, 30 3LV 100 mg/kg BEBHOHT
AR MERBRE AR L7z, BB T, 30 H LU 100 ng/kg #S5BEDOIE TRNEKR D
EREEROLERAIEML . 100 ng/kg #BE5BETY UNERERMET L7z, E£72, 30 ng/ks
BREBHOMTERIKLEEN LR Lz, 100 mg/kg 5T, 2 AMOEEHABRK THRL
MEFERE. N7 b7 Uy ME, EGRMIKRERS L UESRmkeRzEE L, f/h
R E & CHARRMERIE RN LR LIcidd . BB TR WE HoEd 4> TmEFRR
Bt RN EH LT,

MEHEAEERETIE, 10 XU 30 ng/kg RSFEDOMS L T° 100 mg/kg &5 FE DML
THREABREASER L, 30 XU 100 ng/kg REHOMTRIT LTI VEEL LR
Uz, F£7z. 100 mg/kg WEH TR, BaL AT u—-LEBESIPH LY 7 LBEN LR
L, ETREYLE BENER L/Es, BEABRIUBEORESIUD LYY LE
BHALERL, MTRESERE, SOl XATo-LBESIUCNI 7V LS4 REENL
L7,

T e = e —_— e - — - - e = -



R 100 mg/kg 5B TII. FARERE DN, FFROEX. FRAFEEL.
INEER DRI AYEED SN B ARG O BEEIRIRIE A BB BRE X nfzidH
fEREEDEN., MEOER, ~NEDTY VikES L UBMSIIEMOE#E B S i,
T, ERCE. BREEOEN., B CHEEEREEOIEES LUBRME~NTY T &
MENHRIN, ATEHETE, HES | fITHRBZEENMEERINT, 30 ng/ke
BHHTHITREEDEM, FROBEAR, FBEMIEFMRERANED o, HET/NEPRE
DRSS, METIHRBO~NED T VLB DWEA R S Nz, EIRRBRK TR, FHE
EDOHEMN. TR S L OV NERRHH OB ZER L 7245, FTlE o Rl
I BEH TR SN, MEOIEKS S UICHINEN OIS L UANEYFY VLB O
mbBMBans, o, BT, BHEES LUERBEENENL. BROBX, 1HER
MEFRANE M DR B STz,

bR, KEBREMSTICH T 5PIPDOEFHER. #T 10 mg/kg. T
10 mg/ kg RKimiThsbeEAONIz, T/, PIPDOERIBE K. MK, BRTHSC
EOREEN, TE LTHERDEME M4 FEMITHEIE A, /NEPRERE OIS &
U BSHAIEEE . MM RN, EREROEMNS LURERD EEFEL B LA
BHohEiote, TNOOELDF T, FFfROEMUEEIL. 2 AMOESFIEE LE
BLAD o720, £OMOELIZEERL . BEARICHLLEEZ DN,
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il
D

V-7 2=)b-N -4 7abl-p-7=2=L P73y (LT, PIPDEBE) 13, ¥4
YRI79 I AFREOTLEFOBILILER & L TRILER SN TV ALEYHETH
h, IHEREETEIEED]LS %E, KEERERERF (FDA) TIREZD 5 %20
BAEMHFAIENTWAY, BeHIZoVWTIE, B ZRLICHEINTE Y -2 |
PIPDZZ(LRHIERI & LCTHERA LT LMEOH72 53, PIPDEITH AEIIHT /8y F
TRNTRIEEIEBRINTVEY Y | i, LDsoiz >0 Tid, 720 mg/kg 2 &
7500 mg/kg LLEF T, BOoHLD{EANPIPDOEFRICHEZI L THWEY - Ly
L. REERS LB E0BHICETARERIIEA E%L, 2ol S LEARZEICD
WTOBRSPBETH B, S0, (BDEIFLERERLEARFICRLIELATO—RLE
LT, PIPDORLMZEIRT 572010, Ty MBI 228HBRERORSSHHABREE
BLi:DTEDOEREHET S,

AFHBRE, LEE T R ECRIRRD FEICOVWT) O—HREFIZOVT
(7 V) —=v 7ENRBREOHE) —BHAEEZRVS MO RERSEERAR -1
(BEHI61E12A 5 H. RIRFEFET05. BHF10395. 61EFHI0145 : LUF. (LFEL A
FF4 V) BLU T{eEHE GLP)  (HBAI594E 3 A3IH. BEHXFEINT., BRE 2295,
DOEHERSE . HBHIE3EIAISHWIE. RAEME 2335, MEBBS. 63EFH 8235,
FR126 3 A 1 HRIE, BIREHAT . £HFRE 2685, Fl2- 02 UEFH15) I
L TRBEL,



GX B 75 &)

. WEYE

N-T 2= -N-A4)7ab-p-7 =L IT I v (F% N-phenyl-¥ -isopropyl-p-
phenylenediamine, BE%5 PIPD) BRIB 1 -7 2= LT3 /-4-4/7RELT I /IR
v, CAS No. 101-72-4, ¥ & 226.32, HF3X C.sH,aN: | BLA 76.5~
78.5C . #m 220C (10 mmHg). ZAK/E (90T) 0.00343 mmHg DEBED 7L — 74K
DEETH S WENIC>WTITRER) . RiRBicid, 858 £V 3C .
ay bES FE 99.5 . AMPHELTL-TI )V T 2= VT I U E
0.0 B V-7 2= LN -DA4YTOELDP-T2=L Vv ITIvE 0.34 BEH, 7
k2 10 ~ 50 mg/mL (20C). DMSOB & UM95% 8 / —JLiz 1 ~ 10 mg/mL (18C).
KIZ Img/mL (18TC) DBEMME+#H I oMBE#HBYWEL L CER Lz, THLCER
WE., ERRE CERICTRE L, /. BERK TR, BBRMERRETSH S

T, AEBMBEOMELRELZHER 99.7 BThofcz e ol HE

AR OBBYE D, KEE,F RS NI,

<HEE> CHs
H H CH

2. EREBYS L UEERE

4 %G Sprague-Dawley F (Crj:CD(SD) 1GS. SPF) = v b (HAF v —ILZ + 1)
N—H. EXEABT L ) #BAL, BELEETRE~OI{LZHFR TAWMBEZED 8
HFEEAS Uiz, B, &5 - BIEHER., —RREORENEBDoNLL - ot
HESEEA L (F1) . 803, FERE2]L 0~25.0C ., FEEZ40. 0~75. 0%.
BBy 15E /B, BERI2IR (TH~198) i n-AEERNT. SBRSHEK
r—2 (2200X 270D 190Hmm) 1= 1 B9 DURE L, BERER (CE-2. HEZ L 7)) &K
EK (EFHKERAEAK) #EMAICER (BL. BHETHI8~24FRiII8E) S8 THE
GE1) BmARIE : 2001FE6 A11H ATSTPCH - HE34PT  JHE34PC

ATrBF{AE © i 68.8~82.1¢g (19 77.2 g
i 65.4~76.4 g (Ft5 TL.1 @)

2 5 B: 2001F6 /198

Y GuEAE - Mt 145.7~166.8 g ((E13 154.5 g)
M 124.0~149.6 g (19 135.3 g

(F 2) BYEEHMAR BT 5REEDOERIE
mAE 23.5~25.0C {ZE 56~68%

_4_



Lz, d., AEHMD., AEE0REEOEABEIFARENICHY (FIEE2) .
fH46 L7cBgft B S U7KERODITEER T3, HEBRIC B % RS alReld D & 5B AW 285
ofz, B, EEERID ., BN VFICE DBMESEER L. £, B0
BelLT, BILCBEORLAEYA— Nz, BBEEES. il 8 (BER) bk
UBmES i AL, BB — VI,

3. BEMK

SHTIFEEE R-8 (BARIE(LFEBWMM) Tl LB EsHEL ., LM TERER, &
HTHAH 0.5% AN AT—2F b U T LKEH (RERL 0.5% carmellose sodium
solution, BE¥F 0.5% CMC Na. BRIV A D~ F F UL (Oy PEF6Z09. WA
BIEMW) % 0.5%DBELRAZLIICHREHFAK (oy MES 9912ST, SLRZEMH)
CHERIEL0) 2LRTOMARIOMDBEY THERCARL., Wiz, oV
F4az=v7IFT—HbL A (AR-360M, B> v F—) EHVWTIFV VT
L7cik. 2B2FRERICELE, SHENORSKRAEZHARML:, COEHEHORSKR
FEBREARL, BEIF 2 V7L THBEORSREZHER L,

HEHEORMEROEUAR (FTAEFRcER. HBRHEES : A-00-064) BNWT
TEMABEERL, 0.10, 2.00 HXU 10.0 w/VBICAB LB EREICDO N T, HEE
FTRHET (HBJEN) (25105 8 HRIOREM Z#E L7z7-8 (Appendix A) | A 1 [EID
HECREMALZHBL, FRARE CHBEICTRE L, /o, PERAMED, #5%
FIZOWT, SRAES L UG« HKk L 72K (Appendix B) . HEME DT
FRIEIFMERED 98.2 ~ 109%THh 0, H—HERFTH L LABER I NI, b,
B 5tk O BB BERIE Hikic oW TidAppendix ClR L7z,

4. BBEIUBHT

HEE., REBICKT > TREL-FHHAR (MBHEES (-00-009) ofER%
FICRELK, BB, 0, 10, 100, 200 B & T 300 mg/ke DHETHEMEEIYIC T H
MRERORS LER, REF 3B 300 ng/kg WEHOM 1 FIDPFET L, —f%
REFZE T, 200 mg/kg RGO THAERIRNSZ SN, BFEOHTS ¢ £ HEH
PR otz 300 ng/kg REBTRMET, COUBEBRBLUI T & hEHOMIZ,
IR, &2 &, HESIUKERERSNBREIN/, /2, 200 BXTV 300 mg/ke

—h —

- - T T - — —_ v ¥ - — - - - - e



B BolE T, RESMMIIR SO LED Lz, ch o bid, RIBER. 300 ng/ke
BEBHOME | PIORBEEEDS LU 300 ng/kg REFOBOUER L ERE, B5
FTHETICEEEY A EAICH > 7z, BETIE. 100 mg/kg LLLOHEZRS LI2#ET,
AT DEAAED S, 200 3LV 300 mg/kg 5B I, RIBHEDOREE., HiE
BrUvaEFLHER AN, oM, BBEHEOIMEROSHRE® LBV T, 269 ng/ke
REBOHESHIP I FINFEC LI, NoDFERM S, 100 mg/ke SHRBEMEDSEELL
AEN, B>, 8HE0ERIIHA D SAHETHS LHML. ARBROKSHER
100 mg/kg ZEMEL L. LIT, AHEMITHRLT 30 5&U 10 mg/keg #HH L UEH
BIIRELT,

BT MERTROKEL b LICARERNIBLEBEAMEIEICL DITo 2, BFHOE
SEBIUVEMESELZLUTIORL,

HaEmn w5wE #H5F B E BRSAEE B EF S HRBRHEAx
{mg/kg) /v %) (mL/kg) b3 i
I B 0.5%CMC Na 0 0 10 1~5 31~35 L]
6 ~10 36~40 =t
KHE PIPD 10 0.1 10 11~15 41~45 ®’5
hHE PIPD 30 0.3 10 16~20 46~50 ®’5
SHE PIPD 100 1.0 10 21~25 51~55 EF]

26~30 56~60 B

* BFEBFHH LT 0@ D & L,
|18 . SRR T HRIIEERER IR V. EEABRAMK TRICERRED 21T 72,
®’G RS HR rRICERBR EITo T,

5. ®5Hk

REELI IS 120EE L. 101 E, 280280, v FABEEHVTHE
RO KRS Lz, #5BEIF 10 nl/kg & L. BEHEERZREFOREROEFES
REICEEICER Uz, /0, BEREBRBIUAERSUILERSREII., (EFESA VT
AL > TRE Lz, b, RSWMP oS LA RCER. BEFEEB LU
RERMEBE TN TAREB I HBIURESF 1AL L, MEABRERPOBHE L UHE
DRES CNICHELTEERRSE | BB LUREHABS | B L,

6. L IUEB®R
1) — e
BH (R5PERGRD4 L R5F1S L UREERS | FE. BEABRAESIE A
— 6 —



@) . SFIOEE S BREOBEET-72, $ic. B5F L ATEER. #5
ALK, 1E1E (SEOE4R) OHET. BEEY | BEOEREEE S
BlE 1o —Uh IOt LTHITRES L UBIBO R HE L,

HER. B5F ETE. BEE 1 (RE5UE) . B2 LU LHCHEL., Lk
FERBE 28 cHE 2 BOMET. ThEhOENS | B L% 4 BICHIELED,
BEYIMKTE (R5H8H) . BERBREBNKTH (BERRSEUE) 5L UWHRE
CHRE L. b, BEHMOOKER, VThLSEORERCHIE L, 7.
BEE 1B, BE5E1E25 2 BT T B0 OEEREEE L. ULEE
HABRE 2 A cEAINOHEET, FNENOEAOE I HH,»SFE2HIZATTO 18H
7o) DEMERERE Lz, & 510, B5H 4E5 L UVIERRS 2 BORRERI, /
HHr—CHTO I AHY DEKEEFRATELR,

2) RIRE

BE5%E 485 LUBERBRSE 2 Blc2fl # H24RBEAHy — 1AL, LITOHEE
WOWTHE Lz, 7220, ARRERD 5 VIEFBERICOV TR, R X 38E,
HESLUEH - BEOBEEERL .. NUBMOBRICOVWTIRES JULLEOK
BIZMAT, BLEATIERO-OICBRAZHRE L2, £/, BREB 1 AIC2H 214
R — DA L. BRI X 5 1RE. MEBLUERHA - BECODLWTREL K,

Ig =] #H OF & 5 H # 28

B - BEE D

RE HE PN

HE B8 il

pH- E0HE - ¥ ik AERHTE Mgy 2004 (M41n - =3%)
CYNEy - JBIM - oky)-Hy Eil Eil

Y i} Fi-2 v NEFATAE

wEB, FlERABICEWT, ROBHAIABKICL IBERRICPEZE 2 TWA[EE
UWNETTERD -0, ABHKICLABEDS B, pH, $. EV AL E L BXIUNEM
WOWTLUTORRETCRICEHRL,

18 H ﬁ%@%‘ W & F &
pH 24 pHA—4% — (pH BOY-P2. $E L %)
EynEY 2  RPEMEVBREBEREAE (A 7b72 b, NA )L - Z4)

K- BUES AERICERICK DEBRORE &R




3) i

N b/LE S —=)LF b Y T LIRET T ERESE2 6 0 EERKEHRS 5O~ 0
WE/7 T, AJRERL IR D SIREE D oK, B EREHOIAICSHBMESOE NI IS 1L
IoREK L THEMmMLU I,

OiEAEERHRM IR . 7 VB Y v L)

@mE-ERERFRM (HigkER : EDTA-3K)

QM LFRERERI (PUBEH : ~/¥Y )

4) MEFRE

3) RMOEQTHEWM L7z 2oz Ay, UTOEBIL>OTRAE L, 72721,
Jobo BV LUEERS o LRT X F ORI 3) HRIOIFEDO THN
Lrziiigs» S MmiE % HaE L TRIE L 72,

b= S| #OE & # B #® 25

7r MEREX (RBC) BEREDUE myE B #HHEE
CELL-DYN3500SL (¥11#v 1)

B IMmEk# (WBC) J0-${ PN - - VPSRl /BRIETTE BLE

HIMEk>48 Jo-H{ Y- o Y-SR ELE Gl

Mz E (Hb) e & FLE

FEIIR MERAFE (MCY) BEXURHIE Eills

/R EL BRUEPUE Eill=

ATMYy MiE (Ht) Z+E (RBCXMCVx0Q.001) Eil

ERMEK M E %= & (MCH) st& (Hb>x1000/RBC) il

Ak mekmERERE MCHC) EE (Hbx 100/Ht) Gl

Rk Bk LR Brecher % PR

BEEHGBRES iR (BREHRELS) Eils

JobovEyEFRE (PT) FERUELAR 42 B 8 MR g ERIEEE
CA-1000 GEHE[E FHE 1)

TEMEER > bovR AV BERT (APTT) il EE

a) AMER D FEOHE) & UTid. BIRMETBIKEAR Wright-Giemsa B8) ZAEH L7124,
MERIEH L1,

b) EEIMEE (24 H OFERAFMERIZA S L U EHERKIEREZ/ER L. 7. S HEETH
OBEE L USHABRROMESFIc>WTHRE Lz, FOE., #HEBMERS5 Ik
HLZbrEbh-fcn, BERBRE SOl >0 TtigEE L,

5) MEEFERE
3) HMoBEQTHER L z2fMoEs» s Mgz 458 L. KREOHEBIZDWTIREL
7Za



17 H #OE A B &

REQEE Eyby Mk HEOFRAELFEEBAITRE
" COBAS-FARA (p¥1)

ThVT R BCG % @k
Balzro-ER COD-DAOS Eill
TEIREERE 7hatt-¢ G6PDH % R
REZZEEGIN) 917-¢ GC.DH i . @k
It EE Jaffé % (Rate) @k
ALP &M GSCC & Eill
GOT (AST) &t IFCC % Eil
GPT (ALT) &% [k il
7 -GTPi&E M 7 IV -3~ hEEy-4-cboToy FELE VR il
VAL SZRS -4 GPO - DAOS % Eils
MEYILE  #EE  Jendrassik/Grof % Gl
HEHYEE L EITVREE R il
(Inorg. phos.)

WLBE 0CPC ¥ Eils
AG I tE

YL EBE 1ty BREE é%Eii?E%ﬁ@E?é}ﬂ?ﬁgéi EAOS

A&T

Mgk B Gl il
RREE Gl Eille

6) RIEFRE
2|0 3) HoFMmEk., LB THESRE ML TRfER L. §IRL THEE -
R ONIRMBRE 2 K L7z, /o, SEMOLUTIRIHRECER (KREER) #{lE
L7cidd, SBEOEEZHRAOKETRL THAEE GENER) #HEH L. &
72U, BRARIE. WUFMEBIERICBEL IR, [ELSHBL TEEEZWEL .,

ERAMTEE

fd, MaRs. B, ARG, AR MEBE. WEE. SRR, PO (LEMEEST) | RIE

AEIRMEIEICS St . KACTRINES 2V BEBTETREL, 2. BER
ELTIR, BESIUBE LRI T V. COMOEE - HERZ SVIEES LUK
B RO IR0 IMY VEHBE10% RV ) DERERI L, S50, 2F0
* & LRSE B L URESE/ ST 70 L RELTEYL, AT bFV YV
I D URERAEER LR, REWKR TRONBHS SURHBHOEDEAL
FRE - R S DI 2P ORE RIS oW T, FEEEMEE F AV ORISR
LI, CORBEDHER, . BEs LUBE I, #EBDERSICERL /0gEH
DHAHEADFRD SN2 fed, TOMOBT LR FNRELZZEE LI, 25, BET



HERBRREI/BO OoNfcZ b o HHELFI ORI > W THRRABEAEERL ., ~
EVTFVLVTHA LR LIz, o, BBEFAAFRALICH2BRICHWOTHHD
—HTHEBOENENBO SNl ERICEESITH, NEVFU LU THALAI L E
RBLfc, MOBETIX., REE L HHERENICIFESERNED SNfcZ &b
5. HRFIOBKIZOWT PAS fariEl THRL. IREFMFHEE Lz, X612,
FHie <. ANERRE RO ZIUCOBEI NI/, BEOMRS L USHERN DR
ffic>WT, ALy FORBEEL T, ElhrEHElthbs i Lo B L,

BERFRE - HE

ok . HEE, O x . KB, I (REXE3L) . B, . Bx. BE*.
BERE. SAMAR. &TAR. &, Bd. F*x . TR, 25, Big. &5, 8. 5.
R, fE LK TR, BE. WEx, F5, E, B, TEE, BREx,
ERUIMA, BB+ RBEAE S L USRS, BBMIIE Y ©/SHi, FERY /NET. MR, BREK,
R, N— 5 —RR. BORE (BEER) . FLBR. ABMRE. S5 (THESR) . TREES

7. 7— 5 OfENT

RE, BEE. B/KE, RE. RILE. FSEEER o ICMRFBRES L UMIERAELFE
REDZEIZ. BH T LICTEHES JVFREREE kO, MEHLERYERSHLD
FOEIHEDEDBERIZ OV TOMER., RBHOERINBHEZHO TIHULL S
BERLERBTHY, 2HOBAIKEtREFAVWE., SELXRDOEE. £,
Bartlett D AEICE O HEO—BFHHEIZODVWTHREL., 28’ K TH-2HBA R
—EEROSEAFEITV., BREICAEBEMSRED SN/CBEIC Dunnett 3EEFHWT
TEIW LT, DB TRD > 7285 /12T Kruskal-Wallis ONEAMEE 1T\, BERE
WHEMDRYD SNT5E1C Dunnett BIOMEZRZBOWTSELRER L, 2L, T
NHODOBETHEM 0 Liz-T35E ., Bartlett OMEZITHTIC Kruskal-Wallis @
IBFARE 1T, BB ABEE RS SNt HEIC Dunnett BOBERICE D ZE
i EiT o1, £, 2 TORTHEN0 LA ->BE. BERRRETHLODERL
o Tz,

tEDHEIF. £, FREZITV., FOBDEEE Student D £ RE. AFDH
DIFEIZIT AspinWelch D tREZT-72, 7L, EBSHLDOHTHEAN0 L2572
HE. MEIARRETH HTDERL Lh -7,

ZOft, ROEEENRBERFIC OV TE. mXnOHERFHOS x* RELZITV,



T ORER. BRICHEEMNIRY on/5813. Dumett BOREEICL ) SEILE* Eh
L. MR BMERSEEODBMOBEEREE Lic, K LEREREMN 027k - 78
Bl BERTAIMETH 5ebERL2h -7z, REABFR T, FL—-F3FLEF
— %% Mann-Whitney OUMEILL D, £/BEET L — FOAEHE Fisher OEERER
DR AMREIC L b B L ERBYERSH L OMOBEERERIT> 2, 2L, ©
THNOMEICHHOTH, BREKEZIRE L,

BB, RBREICSNT, REB 1 BTEIEOTIH, REFLBTIHRT2H., BHL
RBLBADCEBRICER LD, ZHUT—FRBEMALA> >/, Zofizid, wihn
DD EICEVTH, ROBAIGZBRIKC L2 RBREICEEEZEIA TV RN LY
RNz, HBRIRICLSRERRE2AHBT - ELEATSAZ E E LT,



[ & g1

1. SETH
RSB & UEEHBRABPIETH 2 - T2,

2. —HHARE (Table 1. Appendix 1)

100 mg/kg #5H TIIHIBRIRA, HTHREE 4 QL. MTRYFISHLE, wih
LIRSBBAE THRENS, £/, ABEETCIEIHTIREE T OLIE. #TIR5E1380
(RICHERAHE SN, ZOREED, REFEHL SR 5E 2 BHF OB CBEEIN,
100 mg/kg TS OME 1 F1TIE. BEFMDRERERB & URHEHY LR O—AIKEER S
DG EEDTVVREFICORED o N, iz, R 30 mg/kg HEHTLMTHRSE
218, HTHSPHH» SBHOMIcRD Nz, X512, 100 ng/kg BREFHOH T,
#E5E280 5 SEBHORIEABHESE | Bl CRGEROEIrBE I N, Zof, 3
BHBEB LU 30 ng/kg RESBOM | HITHEIMREE I NI LIS MIEER L LHITRES
JFUVHEOREZED T —RREDCEMIBEEshd o1,

3. {A& (Fig. 1. Table2. Appendix 2)

BREHAMPICEERERIE e > 7oA, 100 mg/kg RSB THREE 1 HH o 2 BichiT
TIEIEIORERICSH 0 | 1 FlB LU S Bl THRENED L

EERERAR D, 100 mg/ke IS BOME TR LB L CERICEE L 857, L
L. 2O 2HOB5RKAKEIC VT, EIERBMRATYS L RS HRE T KRS
P 5 LBz T FigE 2 Bl LSRR, SRENE 3745 gB LU 368.1 g 100 mg/
kg R E5RETIE 349.7 g LU 364.4 g o= LH S, 100 mg/kg REGBOHE T
AREO LN YA RERRBRICHV O D ICEEEZMRD O N EEZ LN,
Zofizid, B - REBHMBER S OMICEEEIHR I h o T,

4. {888 (Fig. 2. Table 3. Appendix 3)

BEF1IBH»S 2 AT TRE L RS E EOEER L., 100 ng/kg HSBEOMEE
THRBE LB L CERICED Lz, cofucid, e tBMEPEh &L THREE L
EEMEE SR L OMICEEETRD oniah o7,



5. /K& (Tabled . Appendixd)
WFRORAITEICH VTS, XMERF L HBRMBRSH L OMICEERERITE» 52,

6. FRfEZ (Table 5. Appendix5)

BEE 1 EORETE. 30 ng/kg REBEOMS L0 100 ng/kg B HOMECHEB,
CBEEETARMIE SN, 100 ng/kg BEBOETERANERICEA L/, £/, 30
mg/kg LIE#IBE L -BHOMBETE Y )LE U BHE N, 30 ng/ke IREBHOMS LU
100 mg/kg RS HOMH THBEIIEML /2, 100 ng/kg HEHOMH T, RIEEPOKS
WEEICED L1z, o, 100 ng/kg IRSHOEDEADKRTH LU 30 mg/kg B 58
DHEDT b AADO EROSBE CHBL THERARIL LR s 12p, BEHB LU H 40D
BHEBEROWINOBHEOEREDOBENICS 12 o, BBYERIICLIRET
v & HEr L7,

BEE 4AHADRETIZ, 100 ng/kg REPOMET, ROFELSBEEZEL. BRAN
BRIZEA LI, £z, 10 LV 30 mg/kg 5 REOMER S TN 100 ng/kg RSB Dt
ETEIILE R EN, 30 mg/kg REBOMS LT 100 ng/kg HEBOMETHE
L7, coft, BEEZEIRS SNLL o0t 30 me/ke WEHOHE 1 HIB LU
100 mg/kg HGBEDHE 5 Fll 4 HITREENDPERE (+4+) DLEM I NIz, Fio, 2485/
RIZOWTERZHEEL/RER. 100 ng/ke HSFHOMLH S KU 30 mg/kg 58D
it 2 BT EEE SRR EFE L,

B8 2 BomE i, 100 mg/kg 5o o) )5 L EBEDO LEVNAER
Zleeisotz, Tofizid, WTFhOEBICORE L HBHERSH L OMICEEZL
Do tzH, 100 mg/kg WESBEOHE 2 flit | FITREANDPEFE (++) DlERE SN,

7. M F4EE (Table6 . 7. Appendix6. 7)

B5 R TEERAITE, 100 mg/kg HSHOMHET, MBERBBLUNT L7y
MENEBIET Lz, /o, RBEOEETERMREOREL S & UI/MREDIEMI AR
REERY, BTHERZR R I REBROEAIED SNz, Eoiz, 30 B&
U100 mg/kg BEF O TR, FHFMRERNMARICEHD Lz, 2o, 100 mg/kg #
ST, QMEAEIcBWT, DY VIKREROE TS KU HOFTRERO LR
PEBREENLD, MTHLBETIRAD > 7d, FHREELS FET MG H -7z,



Eho, WEH S S ERAMBKIEEAE ERIZS > 72, BEEHRETIE. 30 XU
100 mg/kg R EBEDME DO IF T HEEREEZER, 30 mg/kg G REDORED EAZERELER |
100 mg/kg 3 5REDUEDIFRER LT H & OMRBKEKILE . 30 ng/ks B5BHOBOER
FHREENENENEEIZ LR L, 100 mg/kg HEHOMED Y VS ERERAFEIKT
Ufco U w/SEKEEERIT 100 mg/kg S BOHETHET T2 EMICH >z, Z DAL
30 mg/kg WEBDOUE TIIIFBERKLERNFARICET Lch, FEEKRIFHIR2MAIC
G BEERENTHBIDEOIESOEHRE L, £z, WTFNOEG b HBROED
BENICSH - 12728, BRWERSICE AET TR0 EHRT L,

EE B T BB GI T, 100 ng/kg BEBOMET, MBHEZ. A< 7Yy ME.
IR MBRERE S & O R MROGEEHSERICHD L. M/ MEE & URRR ML
ENEBIC LR U, £, BHEOETIE, BRIEESGRIEF Los. B5HMtc
BEOSNLRL TR, AREEBHOBIOD Y fu—LF—§ 'V LHET AL
BB OBIKILENE P o2 2 £ 5, BBRMBERSICL BB TERV YT, &
BB E T, 100 mg/kg REGHOHETERMFRFIRLES L URAFREESIFREICE
R WE EAEEIET iz, FROETIREEEA RS 5NEH -7 b0 DEROME
MICH 0. O, FPREESFRICET L,

ZOfizid, MESHERNBIRSEE SXBR LR L THEEAR LR o1,

8. MEA{LF+&#E (Table 8 . Appendix 8)

B5HAHE TIERF Tid. 10 3L 30 mg/kg S EOMH LU 100 mg/kg 58
DT, REARENEEICER L. 30 XU 100 ng/kg #5HOMTIE. 7173
VEBELERICLER L, Toft, 100 mg/kg WEH TR, MHET. oL X7 oL
BEBEUHLYY LEENEEICERL, BOKREVLE VBED LR L UHO0T &
HORFOWEERE Lo/, B T, 10 ng/kg BEH THLREORED
EEUBEETT LTI VEBENERTAHEEICH - T2,

EEABRIARIE TRHBRFI TIE. 100 mg/kg 5 HOMIE T, REARES LU ALY
TLEBENERICER L, £, ANTE. MTREERERE. 7 N7HEE. oL
2F0— VBRIV MYV ET A FEEN LR L, Tofl, ABTE, 0T K
HERES LU ALPEMOER TR S U PIEEO LR, HOBRBECRTIENEN
BEAEER T2, OTHLRSHBKRTIRICAKROZ(LIEEH ond | BEREED



FL bR TERD - fcfc®d, WHYERSICL B TRV ELIT LI,
COMOMBERICIZ, MEHLEBRYERSBOMICEEZERZED ML 5T,

9. JRIEFEE
1) BSEEE (Table 9. 10. Appendix 9. 10)

R 5 WM T RS A T3, 100 ng/ke BEBOME T, FROEEES LUHANEER
PHEBICHEML. 30 ng/ke BEFHOMETLFBOENEENGEICEML, £/,
100 mg/kg XS5BT, ETEROENEERES LURERN., M TERSD L UMEOME
EEVEEBICEMLU:, EERIE. 100 ng/kg HEHOMICEOTHENERS LUHE
BEENEEEZRTEANBA SN, MOEEE LN AERICH > 72,

EI{E BRI T BRI <1, 100 mg/keg RSB DMK T, FFROBENERVARIC
WmL., ETEROEERS JUVENEES L UEROMBMERES . MTIHBOEE
BYENETNARICE MU, £/z, AHOET, WOBEMERIEMLH, RSHH
RTRICED oA > 2B TH O, SIMBFRES BB L ERL TR > e bE
BLT. #BYEERSH 2 WIIREPIICEAETIEAR WV LY LT,

2) HIMFrR (Table 11. Appendix 11)
% 5 1AL T BB B

B R TRERSI T, TR, MR, BES KUOFIERETUTIERT LI 0E
(OB I ne,

FFigiE. 100 mg/kg #SBFOMEHE2HH LU 30 ng/kg S5O L fITEALTH
foo E7z. PREEIE, 100 mg/kg REBOMES | fITERL T,

B TiE, 30 mg/kg BEHDE | FITEAIBRE SNz, T Ofth, 30 mg/kg 5
Ot FITHAMOBERONENEE I N, S0, B TOERIN, B
FRHELEEOBYY DS LBHONTVAEENLTHS I 0o, HBEMEKRSICERL
P2 BT A2 LW L7z, |

HIEAE T, 100 mg/kg RS BOMES | HITRENBEE SN,

ZOft, 30 mg/kg RSB | PIOKEICHE A B Sz SN, MERREE b
ZEIBRE I NLD > Tz,

QEIEABRRAME T EEERR P



- ENEHBRIAEE T IRERA T, 100 mg/ks BGBEOHE 4 fIE | Bl TR OER L.
it 2 Bl | PICTRRIEOERAS, I 2 I TBROBERSBEI NIz, T OMIT, SR
ELRALBBEI NG D o T2,

3) M FmE (Table 12. Appendix 12, Photo 1~4)
OB S AR T B BB

R B LR I N, RS LCBRTUTIORT &) RE(LIEE SN
et BEMSHZIN-FISHETE, @MENSECIBEEI W) 5T,

FERTIE. 30 mg/kg LA LEEIRS LB O T, FEME % /R4 FTHAE D RE K A
g (Photo 1) . 30 mg/kg HEHOME LU 100 mg/kg RSB OMH T
ELORES I UREHENFRICEM L2, &7, NERRIH OB, 30 ng/kg
BEBEOME I FIB LU 100 mg/kg BEEEDEE 5 Fiitk 3 Hl cEIEE N (Photo 1) | HT
BEALDRRES SUREHESABKRENICEML, WThbEERELE Tz, &
AL HETIE 100 mg/kg EBED b Hl2f] cEM/ TR BB NEZED 1,
ELOBES K URERENEREREME B - 245, ETIZ, BROELLNIBEE 1 F
BEU 100ng/ks BEHDIFTRD SNz DEBEEII BRI 5T, O, SREEE
SCHMBEESH CMRABORBI LS ZHPITRES W, ARIKENZEL T
Motcledd, HEBMBRSGICEARTIIR MR,

R T d, XTIRBEDIE | fl 2 BR < MBELPITAED TY VLBV B SNIzH, 30
mg/kg RSB OMS LU 100 mg/kg OUEHE TOLIEREABEOBEMIZH D, 100 mg/
kg HESBOMTHEERERE S o, £/, BINETIOHM L 2 H THE S N
A (Photo 2. 3) . 100 mg/kg GO TR LIEENEVHRICH D | 100
mg/kg WESBOMTHEELIERE 27, T/, BRTIE. 20D - MmA, SEaE
DB LT 100 mg/kg WEBHOMBETHR INIA, NBEH EHBMEREH O
FICIEEOZE R, BHRYERSICLSRE IRV EHMTLIC,

BRTE. 10 BEU 30 me/ke REFOMS 1§l b R H T, IHREMR
WENBRE I N, 100 ng/kg HEHOEIFITHE O PPHRVBELELTH 12
BEE, WITNOBEAZLETH >z, ZOBREFEESRAEVEZE SN/ 100 ng/
kg MEBOHIFID2HITIE, BYEAANED T VUEELROONL, Zoft,
BT, 30 mg/kg REHOM | PIZIRMER2HTY VL KREVEHEIN, T



A, ERHES S UBLRONRY ., M TEBRASOLBLENBE I N/oh,

WIR A RE CEBRERSHEOMTARERR R BEOEL R 22T Eh b,
HRYER S ICL BB TIERV LML, SIRERICEROBERIED S 30 mg/
kg 5HOE | I C3MOBEEKEERIFRIARINT, BEEE0EM L EH
TH o el BB HEBRYERSICL AL TE GV EHHT LT,

Tt FiTE, EOXREEL 100 ng/kg WEBEDE | F TIUTRMIRE D LIRS,
B | FlTREYOFHREEIMBEI NS, Wb BRICREIATY
BEETH B0, HHRMEERSICLAEE TRV EHM L, £z, MRIRICKE
IR A58 Stz 30 me/kg WS HOUE | FlOEE T, MELSMCIELIIED Sh
T 30 mg/kg HEHOHE 1 FllcOBRBOONLELTHTcZ & o, BENTEL
THBH YL,

Z o, HEFIREZIT-B. M. DR, BIB. BREBR. MRS L UEICEE
{LOEBHoNBh 57z,

OEIE R BRI T BB B

HRZHIRE 21T 7o BRI S LUBRMCUTICRT £ RESBRES N,

FEE . 100 mg/kg REFOMLF T, RMIUEFES L OUNERRE ORERHLA R
H S5 (Photo 4) . ZILORES LIUREHE L bFEAEME R - /o, T,
BRIEIE A NBH D | HlE & U 100 ng/kg B5 80 4§l NEDEE ORI
A 100 mg/kg HEBHD 2P THEIN, WTN LR LB L CRAESE ITEN
TAHERICH - 1o ht, EREIRD SN RD 7z, TOfth, PIIRBEEMEDRER LA 3R
HraU2EpIcEEI N,

BT, SBREErSOHELAITATY T VILED KUHIMEMOE MM EHE S
Nz, 100 mg/kg HEHOMHE CELOBELEVCEMICSH D, BONEYTY VIE
EB LU EMOBIND., ENETNFEELIBRE 2570,

BT, IFEEMREESNEN 2 SCEHOSEFITBEEI N, 100 ng/ke
WEBOWH 2B TBELELTH >, WThEBMAZELLTH >z, o, K
BB+ ECHBESRHITY v REEIREIN, ETHTEL. M TR
OIBLEN/HAENH, VTN LR L HBYERSH LOMTEEERRZ .
BEOCESLM -2 D0, HBYERSICESELTRAVEHIL,

— e e — — e .



( =

b
|

-7 2= -4 )T O -p-T 2 =L VU7 2y (UTF. PIPDER) % 10, 30
HEU 100 mg/kg OAECHMED Sprague-Dawley 17 v bIZ28HMREROHRS L
feAER. F L& LT, . MRS L UTBRICLITO L REENED ST,

FHE T, 30 & 100 mg/kg BEBT. EX. FEEDBIN. FBEEFMAZIE A,
INHEPREH OBEM B3R S, 100 ng/ke 5 BEOMH T8 E O T MITEE 2 2
PlicEiZE /-, PIPDOAMROFEMFHRY CRIFBEENTEEIN TS D, ARABTLH
RAPIPDOEMNERETH B LEX Sfz, SE. 2:AMOEIEARK T b HATRETIE
EH SN, ZTOMOELLEETER L3 EREEREI N, RIS N/zPIPDIZ—ER
FRTAHEINTIN 7o VvEREKER D REMEKE & HICRPS LU HE
EhbdZ s, BEBRZSVICEVHEES X UHBINOERICL D, RIFEEET 51
BREOEVCHBTHAI ENBEINTVAS'Y | FRROMMIEIEIIBRFERD
Eﬁﬁ%&f%éﬂ%ﬁb&%ﬁ\%ﬁ%ﬁ@ﬂ%ﬁ%%%f%%wﬁ\wﬁwﬁwﬁﬁ
HIZOWTHEBRTAMESNH L LB, d. 50, BRBOEES L UEKICIE
ELHRDOSNIZH >z, ZOf, 100 mg/kg RSB OMBETRIL 257 0—LEBEHN £
FLU. ETNEFEFEOFMEEREOERE & EEIc—8H Lz, LHL, MTE—E
TP, AL AT o LEEO LR L EBMERS L OBMBITEINS OO, FFEO
ZALLEDHEIARATH -7, Tz, BERBRE TR RSN bY 7Y L5 K
BEOLRELEBMERSICERLZBLTH 00 ELHERTE LD -7,

100 mg/kg REMDOMHS LU 30 ng/kg BHEHOHETHEN SBEEZET LRIVHE
Intfz, Lo, B5hEBHICREIELZZ &, REERICEBLRICHEBETH- 122
&L RHUZPIPDS 5 W2 DRHEYMSHI SN B L W) 2 &Y REBRYE 548
EBFEL., 4RHRO LEBIRERBEERLIZZ LS, Bk BB TIERL, R
hizHEt E NzPIPDB 2R F O REIchRkTEELTHL EEZ DN, F /2,
100 mg/kg REBOHTHEINIFEFHDFELPIPDE L <32 OUHEMICHR T 7]
HMEH 0. ARBREDA TR TERD T, B, ThOoBROEALILH TR
KRBHonich, RHOBEICLZbDTHEOP0EAEHBRBEROS TREIMTEY, &
7z, I OB AT HARIE R, FRNETRIE OERFL. MIFRERRED LR EW (D
D OIEAR THHEARED Sz, BTN RERG L, BEZHBETIEAL 72,



100 mg/kg ISBETIIMHE T, KRIKE. MBREEH LA L7 Uy MEMET L.
BEMARES N, Eol0, BHOMETRPICEY VEVSREEN, ETPEY L
EVBEALE Lz & HBFNICHET, BBONEVT Y VIEELNORRENHEL
fRAlcH > fc 2 &, BiCHE > TRARRMEKERELN LR L2 &2 SBIMEB A RIS S
hic, 74k, EERBKE L. MERE. ~< b7 Uy ME, THFRMERERES & UEEHK
MERMEREIMBEVIREICSH - 720, FRFMERLEE D LR, BEEICH T 5RFERRM
fattEo L&, REEEOEN. BREICS I 28MEMONNED Stz Bl
BEARRICH B EEX NIz, &z, RERABHEPORBETE YV LE VPRI NG
MoleZ EDOHEMITREFILICE VFLTEZ eAREE N, ZOM, 100 mg/kg &
SBCIE. M TI/MRE OB, FRREEO ERBEUY VN REEDRTHRED S
N, BRGTH, MTENIRREMREES KUBEHIREES LR L. T Y L/ SERIEE
PMET L7z, BMEHICBROEMBEENTTE LSS, “REICRHE0M/MES & OBk
RREMBRAEMT S ENFONTED 1Y [ RFRBTLPIPDREIC L 2B MOFER,
ZTRIICI/MRE & UIFRERAUEN L T E MRl & niz, 2B, 10 ng/kg BEBD
MiHs LU 30 meg/kg BEBHOMETOIRPEY LE VAR EH &N, 30 mg/kg REHFHD
W TEIGRMEBRERE AR L, tETEBEIE( L, RPEY L E LV ZHE~DREZ
RERLTOAaREl  H 205, WITNLPIPRGICLBE(LTH S LHIBT L/,

BT, 100 ng/kg RS HOMETIEERIMEML 20, RHOE 3 FlTHOEY
DEMTHEDIIGL, TNED LRPHEVBEDNIFERENERMENBDON, ZDR3
Bih 2 I THRMABANT DTV VIEBEDPBD SN LN I BB ERSICERT 5 £ 2
SNBHLHRIEBFENE(LIZ D o7z, LA L, B5F 48 LUEERBKTRIC.
100 mg/kg HEHTIZZ DM 3 H 2 ELMBERFITHERL LREQVIRHE & h, PIPDO
BMEZOFHRERTIE, SETHITEAMRME FEOEMEH 5 D ITIRFEHSEED 5N CPIPHE
Blzk 2 BREMWRBINTVLAD, KRBT LREE L RMRICES 20 LIRS E
CrcmJREfEd m v, £/, ThoDZR@BEHIICEIYRIELEM -2 DD, FER
B AEEcH ), BEENTRBRE N, Zoft, R55 3 HDRKRET 100 mg/keg
DEHEDRHRH OERI2EF LML . ERkOERIBME T LREI N, LEPOFERI.
ROpHH A5 VWIZRBL EICEGENSA, #EBIHICEIREZAEL TH 59, pHidx
FERE LI L TRENM D 2T £D 5, BHBRWERSICERL B TH 2 FHEHRE
ETERVSEOOZTORREIBZAATH - fz, MBELFREICSNT, HTIE 10 ng/ke



UEEBRGLERTTALTI VEED LEZRIBERRED LANEDON, HTH
100 mg/kg RS THREREES LR Lz, £7-. 100 ng/kg X5 8DMHETHILL Y L
REOLENEDH ST, FEERICE, 77 VEELEEHI DL TLBEDL
FORBHONLZ EARMONTW AL, AHEBERM o3, BEORESLUTHINLY 74
REDE(L LPIPDDIFIE Iz T 2 B L OBEII R TH - 72,

30 BEU 100 ng/kg H5BF DML THRGRERD SMELIBE S, 100 mg/kg 15
B | FITE, REZHDBVWARERERS L URIEABROBERFIC ORENRY 5
nrc, REEMBEOZORSICEBEL TR, LELERFEOREIBEEZE S, 100 mg/ke
REBOMHES | FITERD SN LI BEIEHEORENEL S 2 EAMSN TS,
#/-. PIPDOEEROFUFHB cRERYEoRFE I TEINATVWE &0 b, §
B SN HEITEBRYEORBEMICHR T HalfeE AR X N,

Zoftt, BEEOREDIE-THESEIALS 2 HICHITT 100 ng/kg 5RO
HETHEOBMAIIRI I N, HBYERSICIIRETHILEZONSD, BEERYD
RET 5 &) R—BREOE(LEBEZINT RREASHr L3R SRh -1,

LtDERD S, ARBEETICH T APIPDOEEREIIHT 10 ng/kg . HETIE
10 mg/kg RiETHBLEZ SN, F/z, PIPDDENBE M. MK, EWTH S
CEHREEN, FELTHREEOEME ) FEEAFMEA S L O/NEPEE O
b, BOMEN, REAOLEENM LS ENHOIEL 5Tz, 2BEOBRSPEICE S
T, BTEE L CEMIZEERIZICH b . FEEIFHIZIEX S L OV NERRERF OEL
TERE L 7oA, FHRRE o BMERTIESE IS B A S i mlE R R & e d o T,
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Fig. 1-1

Twenty—eight—day repeat dose oral toxicity study with subsequent 14—day recovery test of N—phenyl-AN'-isopropyl-p—phenylenediamine in rats

Body weight changes in males
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Twenty—eight—day repeat dose oral toxicity study with subsequent 14—day recovery test of N—phenyl-A'-isopropyl—-p—phenylenediamine in rats
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Fig. 2

Twenty—eight—day repeat dose oral toxicity study with subsequent 14—day recovery test of N—phenyl-N’-isopropyl-p—phenylenediamine in rats

Food consumption in males and females
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Table 1-1

Twenty—eight—day repeat dose oral toxicity study with subsequent 14-day recovery test of N-phenyl-N'—isopropyl-p-phenylenediamine in rats

Clinical signs in males

Clinical
signs

Dose

(mg/kg)

Initial
number
of
animals

10

Day of the dosing period

15

16

Number of animals with clinical signs

17 18 19 20 21

1

Day of 2
the recovery period

2-14

—— Total

Brownish
urine

10
30
100

10
5
5
10

Salivation

10
30
100

10
5
5
10

11 12 13 14
1 -~ - 4
- - 41

Greenish
feces

10
30
100

10
5
5

10

Crust
on the back

30
100

10
5
5
10

2 - - -2
2 -1 - 1
-1 111

22 23 24 25
1 2 2 2
1.2 2 2
11 1 1
1 1 1 1

26 27 28
- - 3
111
2 1 2
- -8
11 -
111

-, no animal showed the sign
a), the recovery test was performed in 5 animals for each of the 0 and 100 mg/kg groups
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Table 1-2

Twenty—eight—day repeat dose oral toxicity study with subsequent 14-day recovery test of N—phenyl-AN'-isopropyi-p-phenylenediamine in rats

Clinical signs in females

10

Number of animals with clinical signs

Day of the dosing period

11

12

13

14

18

19

24

25

26

27

28

1

Day of ¥
the recovery period

2-14

Total

Initial
Clinical Dose number
signs {(mg/kg) of

animals
1
0 10 -
Brownish 10 5 -
urine 30 5 -
100 10 -
0 10 -
Salivation 10 S -
30 5 -
100 10 -

15 16 17
2 1 -
5 2 1

-, no animal showed the sign

a), the recovery test was performed in § animals for each of the 0 and 100 mg/kg groups
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Table 2-1

Twenty—eight—day repeat dose oral toxicity study with subsequent 14-day recovery test of N—phenyl-N’-isopropyl-p—phenylenediamine in rats

Body weight changes in males

Dose Number Day of the dosing period
of
(me/ke) i 1 2 4 8 11 15 18 22 25 28
0 10 154.9 162.2 179.8 213.1 237.8 270.9 297.9 329.2 351.3 3713
+45 +53 +6.7 +8.1 +9.1 +13.2 +129 +14.0 +13.8 +15.3
10 5 154.9 164.5 181.8 217.0 244.8 278.8 304.5 338.8 361.7 383.6
+6.1 +5.2 +79 +10.4 +12.0 +144 +13.7 +19.2 +228 +25.2
30 5 154.9 161.4 1775 2114 234.8 266.0 2804 3211 331.7 356.2
+6.3 +69 +10.2 +18.6 +20.1 +25.9 +27.1 +31.0 +29.9 +32.6
100 10 153.7 1554 174.3 2104 235.2 267.8 2926 323.0 338.7 357.0
+6.4 +7.4 +73 +10.8 +129 +16.1 +=15.7 +19.7 +21.2 +23.2
Dose Nurgff)er Day of the recovery period
(mg/kg) il 1 4 8 11 14
0 5 3778 396.0 4237 440.1 456.3
+79 +11.5 +140 +15.8 +17.1
100 5 353.9 ** 359.8 %k 3833 ** 398.7 kx 409.3 %k
+8.2 *+9.3 +10.3 +10.3 +9.9

Parameter, mean(g)tS.D.

**, significantly different from 0 mg/kg, p<0.01



_88..

Table 2-2
Twenty—eight—day repeat dose oral toxicity study with subsequent 14—day recovery test of A-phenyl-/N'-isopropyl-p—phenylenediamine in rats

Body weight changes in females

Dose : Nur:fber Day of the dosing period
(mg/ke) s 1 2 4 8 11 15 18 22 25 28
0 10 136.7 1415 152.7 168.1 179.0 188.9 197.6 208.4 218.7 229.8
+6.6 +80 +=88 +=11.1 +11.8 +13.7 +14.8 +18.6 +17.3 +20.9
10 5 134.2 138.5 150.3 166.4 177.3 192.6 201.4 211.2 223.0 235.4
+43 +3.9 +3.1 +4.7 +5.0 +70 +11.1 +8.2 +123 +13.3
30 5 135.2 139.8 153.6 167.6 179.1 1925 201.2 2140 223.7 233.0
+62 +7.7 +7.1 +10.3 *+14.0 +175 +19.1 +£23.1 +25.0 +243
100 10 1345 135.2 1498 168.5 179.1 1929 2044 2171 228.3 236.6
+68 +7.1 +=10.1 +12.6 +13.2 +16.1 +175 +18.5 +19.9 *+200
Dose Number Day of the recovery period
(me/ke) O
8/K8 animals 1 4 8 11 14
0 5 2248 231.8 2430 2496 252.7

+14.2 +20.5 +210 +19.2 +194

100 5 251.0 265.2 268.4 276.3 284.0

+22.5 +230 +26.1 +254 +25.4

Parameter, mean(g)+S.D.
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Table 3
Twenty—eight—day repeat dose oral toxicity study with subsequent 14—day recovery test of N—phenyl-N'-isopropyl-p—phenylenediamine in rats

Food consumption in males and females

Initial number

Dose Day of the dosing period Day of the recovery period
SeX  (mg/ke) of
animals 1 8 15 22 1 8
0 10 220 23.7 28.2 30.7 32.2 32.5
+1.3 +2.1 +25 +29 +1.1 +1.9
10 5 223 25.1 28.2 32.4
+1.0 =12 +1.6 +3.2
Male
30. 5 20.8 23.6 28.0 28.9
+1.7 +25 +=34 +23
100 10 17.9 ** 245 30.1 30.6 320 31.1
+1.8 +=23 =29 +2.7 +=18 +1.1
0 10 189 18.8 19.9 21.7 224 204
+2.1 +16 +21 +30 +29 +28
10 5 18.2 18.5 21.6 220
+1.5 +1.2 +15 +22
Female
30 5 i7.9 17.8 20.5 22.0
+=19 +=1.7 +1.4 +35
100 10 14.6 ** 19.8 20.8 219 24.5 26.0
+20 +1.6 +25 +1.7 +2.2 +=5.0

Parameter, mean(g)+S.D.
%%, significantly different from 0 mg/kg, p<0.01
a), the recovery test was performed in 5 animals for each of the 0 and 100 mg/kg groups
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Tabie 4
Twenty—eight—day repeat dose oral toxicity study with subsequent 14—day recovery test of A—phenyl-AN'-isopropyl-p—phenylenediamine in rats

Water intake in males and females

Dose Initial number On day 23 On day 9
Sex (me/ke) of of of
& animals the dosing period the recovery period
317.0 37.3
i0
0 +5.2 +6.3
43.1
1
0 S +=5.0
Male
39.4
30 0 +74
443 37.3
100 10
+115 +5.1
23.1 29.7
0 10
+8.8 +=10.8
22.9
10 5
+12.9
Female
25.7
30 5 64
32.3 35.6
100 1
0 +6.1 +104

Parameter, mean(mL)*S.D.
a), the recovery test was performed in 5 animales for each of the 0 and 100 mg/kg groups
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Table 5-1
Twenty—eight—day repeat dose oral toxicity study with subsequent 14—day recovery test of N-phenyl-N'-isopropyl-p—phenylenediamine in rats

Urinalysis in males and females on day 3 of the dosing period

Sex Dose  Number of Color Turbidity pH Protein Glucose Ketone Bilirubin Occult blood Urobilinogen
(mg/kg) animais v v vb b - 65 70 75 80 85 - + + - - x + -+ 4+ - + +
0 10 10 ¢ 0 O 10 0 3 5 2 0 2 6 2 10 8 2 O 10 0 O 10 7 3
Mal 10 5 0 0 0 5 0 1 4 0 O 3 2 0 5 4 1 0 5 0 0 5 5 0
ale
30 5 3 2 0 O 5 0 2 3 0 0 1 0 4 5 1 4 0*x 1t 4 0O % 5 2 3
100 10% 0 6 3 1 % 10 0 3 7 0 O 9 0 1 =% 10 10 0 O 0 6 4 *x 9 4 6
0 10 10 0 0 0O 10 0 2 2 4 2 10 0 O 10 10 0 O 10 0 O 10 9 1
10 5 5 ¢ 0 ¢ 5 o 1 3 1 0 4 0 1 5 4 1 0 0 0 5 4 1
Female
5 0 0 O 5 0 0 3 1 1 5 0 0 5 5 0 0 1 0 5 O
100 10 8 2 0 O 10 i 3 3 3 0 g 1 0 10 10 0 O 6 4 xk 10 7 3
Microscopic examination of urinary sediment
S Dose N”’:fer Redblood o ' oo White blood _ Epithelial
ex {mg/ke) . cells v as cells cells
animals
- - % - - - =
0 10 10 0 10 10 10 10 0
10 5 5 0 5 5 5 5 0
Male
30 5 5 0 5 5 5 5 0
100 10 10 5 5 % 10 10 10 0
0 10 10 1 9 10 10 10 0
10 5 5 0 5 5 5 5 0
Female
30 5 5 1 4 5 5 5 0
100 10 10 4 6 10 10 8 2
Color ly, light yellow; y, vellow; vb, vellowish brown; b, brown Red blood ceils -, not observed
Turbidity -, negative Crystal -, not observed; 1, a few
Protein ~, negative; *, trace; +, 30 mg/dL Cast -, not observed
Glucose -, negative White blood cells -, not observed
Ketone -, negative; %, trace; +, slight Epithelial cells -, not observed; ¥, a few
Bilirubin —, negative; +, slight; ++, moderate
Occult blood -, negative *, significantly different from 0 mg/kg, p<0.05
Urobilinogen + 0.1 EU/dL; +, 1.0 EU/dL **¥, significantly different from 0 mg/kg, p<0.01

‘ a), the data  gcult blood was calculated in 9 animals
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Table 5-2
Twenty—eight—day repeat dose oral toxicity study with subsequent 14-day recovery test of N-phenyl-N'-isopropyl-p-phenylenediamine in rats

Urinalysis in males and females on day 23 of the dosing period

Sex Dose  Number of Color Turbidity pH Protein Glucose Ketone Bilirubin Qccult blood Urobilinogen
(mg/kg)  animals vy v yb b - 60 65 70 75 80 85290 -~ + + ++ +++ - % - + 4 - 4+ ++ - o+ + +
0 10 100 ¢ 0 0O 10 g 0 t 5 1 2 1 0o 3 7 0 O 10 © 6 3 1 10 0 0 10 0 8 2
Mal 10 5 5 0 0 0 5 ¢ 0o 0 1 1 3 0O 0 3 2 0 0 5 0 3 2 0 5 0 0 4 1 5 0
aie
30 5 5 0 0 0 5 o 0 2 2 1 0 O 0 0 4 t 0 5 0 2 3 0 0 0 5 0 5 0
100 10¥ 1 6 0 3 % 10 ¢ 1t 5 3 1 0 O 0 0 5 3 2 8 O 7 2 1 5 5 % 10 0 4 6
0 10 10 0 0 ¢ 10 o t 3 1 3 1 1 g9 1t 0 0 O 10 0 10 ¢ 0 10 0 0 10 0 10 O
10 5 5 0 ¢ ¢ 5 it 1t ¢ 2 1t ¢ ¢ 3t 1t ¢ ¢ 5 0O 5 0 ¢ 3 2 0 5 0 4 1
Female
30 5 5 0 ¢ 0 5 i 1 2 0 1 0 O 3 11 0 0 5 0 0 ¢ 1 4 0 * 5 0 5 0
100 10 6 4 0 0 * 10 2 5 2 ¢ 0 1 0 2 0 4 3 1 9 1 10 0 ¢ 0 4 6 = 10 0 6
Number Microscopic examination of urinary sediment Urinary
Sex (.-SO/S: ) of Red ?}lOOd Crystal Cast White ltI)|ood Eplthuehal volume Specjﬂc
E/ KE. animals cells cells cells (mL/24hr) gravity
= =T ¥ = = =<
0 10 10 0 10 0 10 10 9 1 20.4+4.3 1.057x0.010
Mal 10 5 5 0 5 0 5 5 5 0 25.7x24 1.041:+0.004
aje
30 5 5 0o 4 1 5 5 5 0 19271 1.052+0.013
100 10 10 1 8 1 10 10 10 0 20.9+7.8 1.047£0.011
0 10 10 0 10 0O 10 10 10 0 13.5+£58 1.04810.012
10 5 5 0O 5 0 5 5 0 15.2x40 1.036 :0.009
Female
30 5 5 1 4 O 5 5 4 1 146+28 1.036+0.012
100 10 10 0 10 0O 10 10 9 1 14.7+59 1.0490.010
Color ly, light yellow; y, yellow; yb, yellowish brown; b, brown Red blood cells -, not observed
Turbidity -, negative Crystal -, not observed; +, a few; +, abundant
Protein -, negative; *, trace; +, 30 mg/dL; ++, 100 mg/dL; +++, =300 mg/dL Cast -, not observed
Glucose -, negative; +, 0.1 g/dL White blood cells -, not observed
Ketone -, negative; %, trace, +, slight Epithelial cells -, not observed; ¥, a few
Bilirubin -, negative; +, slight; ++, moderate
Occult blood -, negative; *, trace *, significantly different from 0 mg/kg, p<0.05
Urobilinogen + 0.1 EU/dL; +, 1.0 EU/dL *¥, significantly different from 0 mg/kg, p<0.01

a), the data of glucose was calculated in 8 animals



Table 5-3 .
Twenty—eight—-day repeat dose oral toxicity study with subsequent 14—day recovery test of N-phenyl-N'-isopropyl-p—phenylenediamine in rats

Urinalysis in males and females on day 9 of the recovery period
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Sex Dose Number of Color Turbidity pH Protein Glucose Ketone Bilirubin_  Occult blood Urobilinogen
(mg/kg) animals ly - 65 70 715 80 - & 4+ - - + 4 - - + +
Mal 0 5 5 5 c 3 1 1 0 0 5 0 O 5 0 3 2 5 5 2 3
ale
100 5 5 5 4 0 0 01 2 2 0 5 2 2 1 5 5 2 3
5 5 5 2 2 0 4 1 0 O 5 5 0 0 5 5 3 2
Female
100 5 5 5 2 3 0 0 0 2 2 0 1 5 5 0 0 5 5 0 5
Number Microscopic examination of urinary sediment Urinary
- e i .
S M - R
animals " —— _ - — {(mL/24hr)
Mal 0 5 5 0 5 ¢ 5 5 5 0 20538 1.059+0.011
ale
100 5 5 0 4 1 5 5 5 0 18.0%438 1.058+=0.009
5 5 1 4 0© 5 5 5 0 141+£6.2 1.054+0.013
Female
100 5 5 0 5 0 5 5 4 1 18.7+9.9 1.051+0.015
Color ly, light vellow Red blood cells -, not observed
Turbidity -, negative Crystal -, not observed; *, a few; + abundant
Protein —, negative; ¥, trace; +, 30 mg/dL; ++, 100 mg/dL; +++, =300 mg/dL Cast -, not observed
Glucose -, negative White blood cells -, not observed
Ketone -, negative; t, trace; +, slight Epithelial cells -, not observed; *, a few
Bilirubin -, negative
Occult blood -, negative *, significantly different from 0 mg/kg, p<0.05

Urobilinogen

+ 0.1 EU/dL; +, 1.0 EU/dL
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Table 6~1-1
Twenty—eight—day repeat dose oral toxicity study with subsequent 14-day recovery test of N~phenyl-N'-isopropyl-p—phenylenediamine in rats

Hematological findings in males at the end of the dosing period

Dose Numfber RBC  Hemoglobin Hematocrit  MCV MCH MCHC Reticulocyte
o
{mg/kg) animals x10%/ L) (g/dL) %) (fL) (pg) {g/dL) (%)
0 5 716 14.2 429 59.9 19.9 33.2 35
+34 +0.6 +19 +1.6 +08 +0.7 +1.7
10 5 742 144 43.4 58.6 19.3 33.0 36
+24 +03 +1.1 +0.7 +0.3 +0.2 +0.6
30 5 728 13.9 417 574 * 19.1 33.3 3.2
+38 +06 +19 +17 +06 +0.2 +05
100 5 660 * 12.5 ** 37.4 %% 56.7 ** 18.9 334 49
+29 +04 +0.9 +1.1 +05 +0.7 +06
Dose Numfber WBC Neutrophil Eosinophil Basophil Monocyte Lymphocyte Platelet PT APTT
0
(mg/kg) animals (X100/ U L (%) (%) (%) (%) (%) (X104/ ] L) (SBC) (sec)
0 5 109.2 8 1 0 5 87 115.0 16.2 193
+358 X4 +=0 +0 +1 *+5 =115 +42 +25
10 5 999 10 1 0 5 84 107.7 160 177
+210 +3 +*0 +0 +=2 +4 +13.7 +3.5 +47
30 5 107.3 6 1 0 4 90 113.8 15.1 202
+10.2 “+1 +=1 +0 x0 *1 +57 +12 +12
121.2 17 * 1 0 5 77 * 1415 ** 152 200
100 5 +210 +7 +0 +0 +2 +7 +129 +29 +24

Parameter, mean +SD.
*_ significantly different from 0 mg/kg, p<0.05
*x, significantly different from 0 mg/kg, p<0.01
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Table 6-1-2
Twenty—eight—day repeat dose oral toxicity study with subsequent 14—day recovery test of N-phenyl-N'-isopropyl-p—phenylenediamine in rats

Hematological findings in females at the end of the dosing period

Dose Numfber RBC  Hemoglobin Hematocrit ~ MCV MCH MCHC Reticulocyte
o)
(mg/kg) animals  (x10Y/uL) (g/dL) (% (fL) (pe) = (g/dL) (%)
0 5 711 14.1 418 58.8 19.9 33.8 20
+29 +05 +15 +138 +0.6 +0.2 x0.7
10 5 734 142 42.1 574 19.3 33.6 2.1
*35 =0.7 *+23 +1.9 +0.7 =04 *=0.8
30 5 690 13.5 40.1 58.1 19.6 33.7 1.9
+52 +=09 +24 +1.8 + *=0.2 *+08
100 5 657 12.5 %% 375 * 57.1 19.0 33.1 3.1
+32 *+0.6 +=21 +11 +03 *06 +0.6
Dose Num;)er WBC Neutrophil Eosinophil Basophil Monocyte Lymphocyte Platelet PT APTT
0
0 5 38.0 9 5 85 108.9 12.3 17.2
+8.2 *2 =+1 +0 +2 +4 +154 +0.9 +17
10 5 489 8 1 0 4 87 105.7 124 172
+175 +4 *1 *0 *2 +3 +19.1 +0.6 +038
30 5 578 7 1 0 3 88 1138 118 16.0
+22.1 +3 +0 +0 +1 +=3 =147 +10 +15
100 5 53.6 18 1 0 4 76 * 127.9 1.0 15.1
*+12.1 +8 +0 *=0 +2 +7 +128 =06 =09

Parameter, mean +£SD.
*, significantly different from 0 mg/kg, p<0.05
*x_significantly different from 0 mg/kg, p<0.01



Table 6—2-1
Twenty—eight—day repeat dose oral toxicity study with subsequent 14-day recovery test of A-phenyl-N'-isopropyl-p—phenylenediamine in rats

Hematological findings in males at the end of the recovery period
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Number

Dose ; RBC Hemoglobin Hematocrit MCV MCH MCHC Reticulocyte
0
(mg/kg) animals (x10*'/7 ) (g/dL) (%) (fL) (pg) (g/dL) (%)
0 5 780 15.1 454 58.2 19.4 33.3 23
+48 +08 +25 +1.2 +0.6 +0.3 +07
100 5 768 13.9 * 418 * 545 *x* 18.2 x* 333 4.3 *x
+22 +0.3 *+1.2 +1.1 +0.3 +0.1 *+09
Dose Numfber WBC Neutrophil Eosinophil Basophil Monocyte Lymphocyte Platelet PT APTT
o
0 5 974 8 1 0 7 83 101.6 18.0 21.4
+240 3 +0 +0 *1 +4 +6.3 +34 +=15
100 5 1226 7 1 0 4 Hk a8 T19.1 %% 20.8 22.6
+287 +1 +0 *0 +1 +1 +43 +14 +12

Parameter, mean +S.D,
*, significantly different from 0 mg/kg, p<0.05
**, significantly different from 0 mg/kg, p<0.01



. - X . - 1

Table 6-2-2
Twenty—eight—day repeat dose oral toxicity study with subsequent 14—day recovery test of N-phenyl-N'"—isopropyl-p—phenylenediamine in rats

Hematological findings in females at the end of the recovery period
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Dose Numfber RBC Hemoglobin Hematocrit MCV MCH MCHGC Reticulocyte
o
(mg/kg) animals (x10*/ L) (g/dl) % (fL) (pg) (g/dL) (%)
0 5 731 144 425 58.2 19.7 338 2.4
+28 +0.6 =19 +=1.2 +04 +04 =10
100 5 695 13.0 ** 38.4 * 55.3 *x* 18.7 ** 338 44 %
+30 +0.6 +20 +0.7 +02 06 +1.0
Dose Number WBC Neutrophil Eosinophil Basophil Monocyte Lymphocyte Platelet PT APTT
of
(mg/ke) animals (x100/ ¢ L) (%) %) (%) (%) %) x10%7uL)  (sec) (sec)
0 5 36.3 11 4 0 6 80 99.3 128 172
+16.1 +5 +3 +0 +4 *+12 +52 *=1.0 +12
{ 57.1 8 2 0 5 85 128.7 ** 12.3 184
0o S +229 +1 +1 +0 +1 +4 +7.1 +0.7 +04

Parameter, mean =S.D.
*, significantly different from 0 mg/kg, p<0.05
*k, significantly different from 0 mg/kg, p<0.01
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Table 7-1-1
Twenty—eight—day repeat dose oral toxicity study with subsequent 14—day recovery test of N-phenyl—-AN'-isopropyl-p—phenylenediamine in rats

Myelogram in males at the end of the dosing period

.. Neutrophilic . .. Eosinophilic .
Dose Numfber Myeloblast Promyelocyte Nr:u:rl'gg::;c meta- Neutrophil En:s:;gzct:l;c meta—  Eosinophil BIT StODZ';‘ ra:jza; yte
(mg/kg) ani(r)nais Y myelocyte 4 myelocyte all types g
% (%) (%) (%) (%) (%) %) (%) (%) (%)
0 5 22 23 45 11.8 209 1.3 24 08 0.2 46.3
+04 +1.1 +14 +10 +14 +04 +0.3 +0.1 +03 +1.7
10 5 3.0 3.7 50 8.9 20.6 0.7 20 08 0.1 45.4
+1.7 *07 +14 038 +10 +03 *04 +03 *0.2 *28
30 5 28 3.9 5.1 9.7 18.8 0.7 1.6 7 0.3 43.6
+14 +0.9 +15 24 +1.1 +0.3 +0.7 +0.5 +04 +58
100 5 21 26 6.3 1.3 216 12 22 04 0.2 48.0
+08 +13 +12 23 +57 +04 +12 +02 +0.2 +72
Number Pro- Basophilic  Polychlomatic Total Myeroid - Plasma Mega— Mast
(rggo/sl?g) of erythroblast erythroblast erythroblast Normoblast erythroblast / Lymphocyte Histiocyte cell karyocyte cell
imal Erythroid
animals %) ® %) %) ) rythrol (%) (%) (%) (%) (%)
0 5 0.2 22 179 10.0 30.2 1.6 20.6 26 0.0 02 0.1
+02 +14 +3.6 +09 44 +03 *39 +1.1 +0.0 +0.2 +0.2
10 5 02 23 17.2 12.0 317 15 19.6 28 0.2 0.2 0.1
+0.1 +14 +22 +29 +3.1 *+02 +24 +17 +0.3 +0.2 +0.3
30 5 0.2 2.1 171 14.8 *x 34.2 13 18.3 3.2 04 0.2 0.1
*+0.2 +10 +24 +23 +33 *+02 +55 +10 +0.3 +0.2 +0.2
100 5 0.2 29 18.1 12.4 335 15 15.6 24 0.2 03 00
+02 +13 +40 +1.7 +6.2 +05 +3.9 +1.1 +0.1 +03 +0.1

Parameter, mean =SD.
*k, significantly different from control, p<0.01
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Table 7-1-2
Twenty—eight—day repeat dose oral toxicity study with subsequent 14-day recovery test of N—phenyl-A'-isopropyl-g—phenylenediamine in rats

Myelogram in females at the end of the dosing period

..  Neutrophilic . .. Eosinophilic .
Dose Numfb er Myeloblast Promyelocyte Nr:uzgzcltléc meta- Neutrophil Erzsgzzzlt';c meta—  Eosinophil EIT stopI;i, rath?lZal
(mg/kg) ani‘rJnaIs v myelocyte Y myelocyte ypes & cyte
(%) (%) (%) %) (%) (%) %) (%) %) (%)
0 5 22 2.1 54 73 174 1.7 26 09 0.6 40.1
+04 *0.6 *+15 +1.6 +28 +0.6 *+05 +0.3 *+04 +33
10 5 25 24 52 9.0 17.0 1.2 3.0 1.1 0.2 1.7
+0.7 +0.6 +09 +0.6 +1.2 +0.6 +05 +0.8 +0.2 *24
30 5 22 22 46 10.2 * 219 1.1 3.1 0.8 0.2 * 46.4
+0.7 *+0.7 *+24 +13 *54 +05 +0.8 *05 +0.2 +65
100 5 24 2.5 42 10.4 * 238 * 14 26 1.0 0.6 48.8 *
*+05 +0.4 +=12 +25 +38 +0.8 *+06 +06 +0.2 +49
Number Pro- Basophilic  Polychlomatic Total Myeroid L. Plasma Mega— Mast
(n?;/sfg) of erythroblast erythroblast erythroblast "O™MoPIASt o ihroblast  ,  Lymphooyte Histiooyte Tyt ovoeyte cell
imal E id
animals *) ® ® ® w Y w ®_  ®  ® o0
0 5 04 3.1 141 13.1 30.7 1.3 26.0 3.1 0.0 0.1 0.0
+0.2 +05 +34 +18 *+50 +0.3 +50 1.2 +0.1 +0.2 +0.0
10 5 0.3 3.1 153 13.7 324 1.3 231 25 0.0 0.2 0.1
+03 +13 +34 *+15 +40 +02 +36 +05 0.0 +0.2 +0.1
30 5 0.2 35 13.6 13.1 304 1.6 19.8 22 0.2 1.0 *% 0.0
+04 +13 +26 *+3.4 +46 +04 +58 1.0 +0.2 +0.7 *+=0.0
100 5 0.2 28 15.8 13.9 32.6 1.6 14.5 %k 3.5 0.2 04 00
+0.2 *+12 +40 +36 +59 +05 +3.8 +1.0 +0.2 *0.2 +0.0

Parameter, mean +S.D.
*, significantly different from control, p<0.05
*k, significantly different from control, p<” "1|
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Table 7-2-1
Twenty—eight—day repeat dose oral toxicity study with subsequent 14—day recovery test of N—phenyl=N'-isopropyl-p—phenylenediamine in rats

Myelogram in males at the end of the recovery period

.. Neutrophilic . ... Eosinophilic .
Dose Numfber Myeloblast Promyelocyte N:uﬁzsc:: meta- Neutrophil E;su:ozl;;llc meta— Eosinophil B; StOPhII' ra ;rl:)l':)a: Jte
(mg/ke) anicr’nals ve myelocyte yelocyte myelocyte alllypes g
(%) %) (%) (%) %) (%) (%) (%) (%) (%)
0 5 2.6 23 56 10.9 26.1 1.3 22 08 04 52.1
+1.0 +0.7 +3.1 +1.1 +49 +05 +1.1 +0.2 +0.3 +6.4
100 5 3.2 28 5.2 10.2 20.8 0.8 1.6 09 0.2 45.6
+1.0 +0.7 +1.8 +2.6 *44 +04 +0.8 +0.3 +0.2 +54
Number Pro— Basophilic  Polychlomatic Total Myeroid .. Plasma Mega—- Mast
(r'r?g"/s:g) of erythroblast erythroblast erythroblast NOrMoPIast o ihroblast  ,  CymPhooyte Histiooyte T\ oovte cell
imal Erythroid
animals (%) (%) ®) %) ®) rythro! *%) ®%) %) %) ®%)
0 5 04 4.1 11.3 10.6 26.4 2.0 174 34 0.2 03 0.2
+0.3 *1.7 +13 +£1.6 +40 +04 +66 +1.3 +03 +04 +0.2
100 5 01 55 176 ** 12.8 36.0 *x 1.3 %% 13.4 42 0.5 0.2 0.0
*0.2 +20 +=1.7 +25 +27 +02 +43 +1.8 +0.6 +0.2 +0.0

Parameter, mean £S.D.
*k, significantly different from control, p<0.01
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Table 7-2-2

Twenty—eight—day repeat dose oral toxicity study with subsequent 14~day recovery test of N—phenyl-N'-isopropyl-p—-phenylenediamine in rats

Myelogram in females at the end of the recovery period

.. Neutrophilic . .. Eosinophilic .
Dose Numfber Myeloblast Promyelocyte N:u:nl'gz:;l;c meta— Neutrophil E;Sz:gzc;:l:: meta— Eosinophil EIT iOpZi‘ ra:;za: Jte
(mg/kg) ani?na Is Y myelocyte 4 myelocyte ypes &
(%) %) %) (%) %) (%) (%) %) %) %)
0 5 28 3.1 43 8.6 241 0.9 2.1 0.8 0.5 473
+0.9 +12 +16 +05 +3.7 *+0.6 0.3 +0.3 0.3 +4.2
100 5 28 22 43 8.8 17.6 * 1.1 3.0 1.7 07 421
+=10 +10 +15 +0.7 +24 +04 +1.7 +10 +04 +3.2
Number Pro— Basophilic Polychlomatic Total Myeroid . Plasma Mega- Mast
(rr?go/sl?g) of erythroblast erythroblast erythroblast Normoblast erythroblast / Lymphocyte Histiocyte cell karyocyte cell
imal E .
animals %) ®%) %) ®) ® throid = ) ) ®) ® *%)
0 5 04 38 14.8 7.6 26.6 1.9 22.6 2.9 0.3 0.1 0.1
+05 +1.1 +43 +40 +74 +0.5 +58 +1.0 +0.2 +0.3 *0.1
100 5 0.1 40 19.3 1.8 35.2 1.3 18.1 40 04 0.2 0.1
+02 *+14 +4.1 +27 +7.1 +03 *45 +17 +0.3 +02 +0.2

Parameter, mean £8.D.
*_ significantly different from control, p<0.05
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Table 8-1-1
Twenty—eight—day repeat dose oral toxicity study with subsequent 14-day recovery test of N-phenyl-N'—isopropyl-p-phenylenediamine in rats

Biochemical findings in males at the end of the dosing period

Number Total ) . . Total Tri- Total

(n?o/sf 3 of protein Albumin A/G BUN Crestinine  Glucose cholesterol glyceride bilirubin

E/KE animals (g/dL) (g/dL) (mg/dl)  (mg/dL) (mg/dl) (mg/dl) (mg/dL)  (mg/dL)
0 5 55 3.1 1.28 14 05 138 42 a3 0.10
+03 +0.2 +0.06 +2 +0.1 +24 +6 +18 +0.03
10 5 5.4 3.1 137 15 05 136 44 38 0.10
+03 +0.2 +0.18 +3 +0.0 +8 +8 +11 +0.03
30 5 5.7 3.1 1.26 15 0.6 134 60 23 0.09
+0.2 +02 +0.17 +2 +0.1 +16 +15 +5 +0.01

100 s 6.3 * 33 1.09 15 05 120 108 sk 24 0.15 %

+0.1 +0.2 +0.11 +1 +0.1 +9 +25 +5 +0.02

Dose N”’;‘fbe’ 1:;;5 Ca Na K cl ALP GPT GOT ¥—-GTP
(mg/ke) animals (mg/dl)  (mg/dl)  (mEg/L) (mEq/L) (mEg/L)  (U/L) (U/L) (U/L) (U/L)
5 78 9.9 144 8 3.95 106.5 425 31 76 0
0 +023 +05 +10 +0.18 +19 430 +4 +17 +1
; 8.0 10.4 143.9 3.80 106.0 413 32 69 0
10 +0.3 405 408 =006 +06 +79 46 +9 40
0 5 7.9 10.6 144.3 3.92 106.4 353 28 64 1
8 +0.4 +0.1 +10 +0.15 +19 +52 +5 11 +0
: p 74 110 %% 1437 3.87 104.7 367 31 68 0
00 +04 +023 +11  +022 +02 +47 +10 +19 +0

Parameter, mean =S.D.
*, significantly different from 0 mg/kg, p<0.05
**, significantly different from 0 mg/kg, p<0.01
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Table 8-1-2

Twenty—eight—day repeat dose oral toxicity study with subsequent 14—day recovery test of N-phenyl-N"-isopropyl-p—phenylenediamine in rats

Biochemical findings in females at the end of the dosing period

Dose Number Tota'l Albumin A/G BUN Creatinine  Glucose h -l;Ota' | Tri—' d b}'.ota!
(me/ke) -of protein cholesterol glyceride ilirubin
animals (g/dL) (g/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL) {(mg/dL)
0 5 52 3.1 153 18 0.6 124 52 26 0.10
+0.2 +0.2 +0.09 +3 +0.0 +=20 +13 +4 +0.03
10 5 5.7 %% 34 1.56 16 0.6 127 58 28 0.07
+0.2 *+0.3 +0.25 +1 *+=00 +=17 +11 +8 +0.00
30 5 5.8 *x 35 % 1.56 17 0.6 117 67 21 0.08
+0.1 +0.1 +0.07 +3 +0.1 +=12 +11 +9 +=0.01
100 5 6.3 %x 3.8 %k 1.50 17 06 117 128 ** 22 0.10
=03 +02 +0.08 +2 +0.1 +6 +13 +7 =003
Dose Number I,;f;f Ca Na K ci ALP GPT GOT  7-GTP
(me/ke) animals (mg/dL) (mg/dl) (mEq/L)  (mEg/L) (mEq/L) (/L (u/L) u/sL) /L
0 5 6.7 9.3 1449 3.70 109.3 258 33 75 1
+0.38 +0.6 +=1.1 *+0.15 +14 +49 +12 +17 +1
10 6.0 9.7 1443 3.60 108.4 227 20 59 1
J +05 £0.1 £08  £031 £1.1 +50 +2 +4 +0
30 5 6.5 100 144 6 3.1 108.4 217 22 57 1
+09 +03 +1.1 +0.31 +09 +34 +5 +=3 =0
100 5 6.0 103 =« 1439 3.85 108.3 211 20 47 %%k 1
+0.3 +0.1 +15 +0.30 +18 +43 +3 *+6 +0

Parameter, mean £S.D.

*, significantly different from 0 mg/kg, p<0.05
** significantly different from 0 mg/kg, p<0.01

+
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Table §-2~1
Twenty—eight—day repeat dose oral toxicity study with subsequent 14~day recovery test of N—phenyl-N"-isopropyl-p-phenylenediamine in rats

Biochemical findings in males at the end of the recovery period

Dose Num:) er TOta.I Albumin A/G BUN Creatinine  Glucose h -I;Otal | ol Tri-‘ d bTItOtg!
(me/ke) .o protein cholesterol glyceride Hirubin
animals (g/dL) (g/dL) (mg/dL)  (mg/dL)  (mg/dl)  (mg/dL)  (mg/dL)  (mg/dL)
0 5 5.1 30 1.43 15 0.7 162 37 49 0.05
+0.2 +0.1 +0.08 +2 +0.1 +=13 +6 *+12 +0.02
100 5 5.6 % 3.1 1.25 16 0.7 142 * 49 38 0.04
+0.3 +0.1 +0.16 1 +0.1 +12 +10 +6 +0.02
Dose N””:fer 1";':;5 Ca Na K cl ALP GPT GOT ¥ -GTP
(mg/ke) animals (mg/dL)  (mg/dl)  (mEq/L) (mEa/L) (mEq/L) (UsL) (U/L) (U/L) usL
0 5 7.8 92 1446 412 104.5 361 29 67 0
=04 +0.2 +19 +0.22 +£2.2 +66 x5 *1t +0
100 5 7.1 96 % 1450 417 105.8 265 * 39 * 12 0
+03 *+0.2 +13 +0.27 +19 +28 x5 +10 +0

Parameter, mean =S.D.
*, significantly different from 0 mg/kg, p<0.05
**_significantly different from 0 mg/kg, p<0.01
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Table 8-2-2
Twenty—eight—day repeat dose oral toxicity study with subsequent 14—day recovery test of N—-phenyl-N"—isopropyl-p—phenylenediamine in rats

Biochemical findings in females at the end of the recovery period

Dose N”mfe' Total  Apumin A/G BUN  Creatinine Glucose _, Tl°ta' | Tri- | J“g!
(mg/ke) o protein cholesterol glyceride ilirubin
animals (g/dL) (g/dL) (mg/dl) (mg/dl) (mg/dl) (mg/dl}) (mg/dL) (mg/dL)
0 5 55 33 156 17 0.7 114 53 30 0.06
+0.2 +01 4019 +2 +0.0 +14 +15 +7 4002
100 5 5.9 % 34 136 22 * 0.7 145 %  84%x  56% 005
+02 +02  +019 +4 +00 +14 +8 +17  +002
Dose N“r:fbe' I:ﬁ;f Ca Na K ol ALP GPT GOT  7-GTP
(me/ke)  imels  (mg/dl)  (mg/dl)  (mE/l)  (mE/L)  (mE/L (WL (WD WD WD
0 ; 6.1 9.4 1446 431 1095 145 24 50 0
+06 +0.1 +14  +009 +17 +46 +3 +5 +1
00 5 6.0 0.8 *% 1440 3.90 1073 % 147 23 53 1
+04 +02 +06  +038 +0.7 +39 +4 +5 +1

Parameter, mean =8.D.

*, significantly different from 0 mg/kg, p<0.05
**, significantly different from 0 mg/kg, p<0.01
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Table 9-1
Twenty—eight—day repeat dose oral toxicity study with subsequent 14-day recovery test of N—phenyl-N'—isopropyl-p—phenylenediamine in rats

Absolute organ weights in males and females at the end of the dosing period

Number Body . . . Thyroid Adrenal
Sex (:go/slf) of weight Brain Thymus Lung Liver Kidneys Spleen gland glands Testes
&' animals (g) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg)
0 5 330.2 19217 548.4 1162.5 112623 2780.9 756.4 236 52.0 3053.8
+171 +102.1 +748 +108.1 +1031.3 +1923 +1464 +3.0 +9.0 +226.7
10 5 346.2 1894.3 623.7 1207.1 11862.8 2834.7 721.9 224 53.4 2792.1
Mol +215 +659 +139.8 +90.2 +12274 +194.1 +64.1 +3.8 +75 +229.7
ales :
30 5 3216 1873.1 5147 11951 12356.2 27411 707.0 219 53.9 29112
+31.6 +335 +88.9 +564 +13156 +3014 +1734 £33 +116 +2340
100 5 326.4 1884.9 577.2 1195.3 19036.6 ** 3256.8 * 8633 219 56.6 27755
+27.4 +91.3 +1545 +913 +2429.4 +184.1 +2005 +50 +19 +1124
Number Body . . . Thyroid Adrenal .
Sex (rsgo/s; ) of weight Brain Thymus Lung Liver Kidneys Spleen gland glands Ovaries
& animals (g) (mg) (mg) (mg) (mg) (mg) (mg) {mg) (mg) (mg)
0 5 2145 1790.0 4857 925.2 6833.1 1805.6 501.4 18.1 69.3 82.9
+18.4 +1985 +774 +945 +10253 +1786 +955 +3.0 +189 +109
10 5 2124 1803.7 4655 911.9 7384.6 1916.9 4975 11.2 66.8 86.3
+11.3 +506 +66.3 +48.3 +10135 +107.3 +18.3 +2.6 *10.2 +13.5
Females
30 5 2125 1772.7 4940 911.1 8010.6 1818.9 499.2 16.1 64.2 847
+208 +49.1 +95.7 +855 +814.1 +1524 +63.6 +39 +94 =146
100 5 2025 17526 4473 9108 10925.2 1958.7 5554 16.4 78.7 95.3
+50 +36.0 +335 +575 +4321 » +1789 +449 +0.9 +85 +147

Parameter, mean £S.D.

*, significantly different from 0 mg/kg, p<0.05

**¥, significantly different from 0 mg/kg, p<0.01
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Table 9-2

Twenty—eight—day repeat dose oral toxicity study with subsequent 14-day recovery test of N~phenyl-N'-isopropyl-p—phenylenediamine in rats

Absolute organ weights in males and females at the end of the recovery period

Number Body . . . Thyroid Adrenal

Sex Dose of weight Brain Thymus Lung Liver Kidneys Spleen gland glands Testes

(mg/kg) animals (g) (mg) (mg) (mg) (mg) (mg) (mg) (mg) {mg) (mg)
0 5 421.4 1901.8 488.9 1319.0 134271 31543 752.3 226 54.2 3339.9
+189 +62.2 *+104.9 +421 +1121.1 +265.7 +60.9 +36 +78 +1329

Males .
100 5 3713 % 18957 470.4 1266.3 13250.1 3196.7 9015 * 18.8 529 3209.3
+94 +412 +73.8 +718 +1357.9 +165.5 +1154 +42 +54 +296.2
. . . i A .

Sex Dose Nur::) er wBe(:gP):t Brain Thymus Lung Liver Kidneys Spleen T:’f’::;d g?;::;:l Ovaries

(mg/kg) animals (g) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg)
0 5 233.7 17719 405.7 9495 6786.9 1910.9 528.5 145 745 89.7
+16.7 +585 +585 +783 +688.4 +209.1 +67.1 +22 +95 +175

Females

100 52 2559 18019 401.2 1024.6 9886.8 *x  2120.7 564.2 143 753 93.0
+23.6 +504 +130.0 +100.3 +1182.8 +1254 +=1124 +26 *+13.2 +16.4

Parameter, mean £S.D.
*, significantly different from 0 mg/kg, p<0.05
**, significantly different from 0 mg/kg, p<0.01

a), organ weight of ovaries was calculated from 4 animals,
because the right ovary of No.51 was not measured for malformation
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Table 10-1

Twenty—eight—day repeat dose oral toxicity study with subsequent 14-day recovery test of N—phenyl-A'-isopropylp-phenylenediamine in rats

Relative organ weights in males and females at the end of the dosing period

Number Body . . . Thyroid Adrenal
Sex (n?go/sl:ag) of weight Brain Thymus Lung Liver Kidneys Spleen gland glands Testes
animals () (mg/g) (mg/g) (mg/g) (mg/g) (mg/g) (mg/g) (mg/g) (mg/g) (mg/g)
0 5 330.2 5824 1.661 3525 34.068 8.420 2286 0.072 0.157 9.256
=171 +0.226 +0.197 +0.322 +1.680 +0.288 +0.386 +0.008 +0.023 +0.636
10 5 346.2 5489 1.818 3.496 34.231 8.187 2.096 0.065 0.155 8075 *
+215 +0.397 +0.495 +0.319 +2.432 +0.229 +0.278 +0014 +0.021 +0618
Males
30 5 3216 5870 1.595 3.732 38421 * 8521 2.183 0.069 0.167 9.080
+3186 +0.584 +0.170 +0.207 +1.152 +0.331 +0.360 +0014 +0.025 +0.598
100 5 326.4 5.792 1.751 3.664 58.206 *x* 10.018 ** 2630 0.067 0.175 8.533
+274 +0.327 +=0314 +0.099 +3.890 +0.793 +0.495 +0012 +0.015 +0.502
Number Body . . , Thyroid Adrenal .
Sex (n?go/s'::g) of weight Brain Thymus Lung Liver Kidneys Spleen gland glands Ovaries
animals () {me/g) (mg/g) (mg/g) (mg/g) (mg/g) (mg/g) (mg/g) (mg/g) (me/g)
0 5 2145 8.397 2.267 4325 31.714 8.409 2.335 0.085 0.320 0.386
*+18.4 *+0.772 +0.314 *+0.413 +2.486 *+0.169 +0.371 +0016 *+0.071 +0.035
10 5 2124 8.504 2201 4298 34670 9.041 2345 0.081 0.314 0.406
+11.3 +0.322 +0.374 +0.238 +3.298 +0.622 +0.084 +0.012 +0.040 +0.058
Females
30 5 2125 8.391 2.309 4291 37.719 ** 8.580 2.346 0076 0.303 0.397
+20.8 +0.613 +0.265 +0.118 +1584 +0433 +0.156 +0.017 +=0.040 +0.037
100 5 2025 8.657 2.209 4496 53.954 ** 9.659 *x 2.740 * 0.081 0.389 0471
+5.0 +0.287 +0.161 +0.234 +2.145 +0.668 +0.162 +0.005 #+0.043 +0.077

Parameter, mean £SD.

*, significantly different from 0 mg/kg, p<0.05

*¥ significantly different from 0 mg/kg. p<0.01
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Table 10-2

Twenty—eight—day repeat dose oral toxicity study with subsequent 14-day recovery test of N—phenyl-N'—isopropyl-p—phenylenediamine in rats

Relative organ weights in males and females at the end of the recovery period

Number Body . . . Thyroid Adrenal
Sex (n?;/sfg) of weight Brain Thymus Lung Liver Kidneys Spleen gland glands Testes
animals (g) (meg/g) (mg/g) (mg/g) (mg/g) (mg/g) (mg/g) (mg/g) (mg/g) (mg/g)
0 5 4214 4523 1.160 3.138 31.857 7513 1.788 0.054 0.129 7.935
+=18.9 +0.320 +0.240 +0.227 +2.209 +0.909 +0.157 +0.010 +0.023 *+0.405
Maies
100 5 3713 ** 5.109 *x 1.266 3410 35.641 % 8.614 * 2.429 *xx* 0.051 0.142 8.658
*94 +0.209 +0.192 +0.162 +2.880 +0.488 +0.323 +0.012 +0.016 +0.963
Number Body . . . Thyroid Adrenal .
Sex (n?go/s'?g) P weight Brain Thymus Lung Liver Kidneys Spleen gland glands Ovaries
animals (g) (mg/g) (mg/g) (mg/g) (mg/g) (mg/e) (meg/g) (mg/g) (me/g) (mg/g)
0 5 233.7 7.597 1,732 4.062 28.993 8.165 2.255 0.062 0.319 0.383
*16.7 +0.288 +0.170 +0.145 +0.984 +0.453 +0.126 +0.009 +0.041 +0.064
Females
100 5 2559 71076 1.568 4009 38.595 *x* 8.315 2213 0.056 0.295 0.360
+236 +0.491 #0448 +0.253 +2.364 +0.493 +0.441 +0.008 +0.044 +0.050

Parameter, mean ®£S.D.

*_significantly different from 0 mg/kg, p<0.05
**, gignificantly different from 0 mg/kg, p<0.01

a), organ weight of ovaries was calculated from 4 animals,
because the right ovary of No.b1 was not measured for malformation
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Table 11-1-1

Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of N-phenyl-N"-isopropy!-p-phenylenediamine in rats

Macroscopical findings in males at the end of the dosing period

Dose 0 mg/kg 10 mg/kg 30 mg/kg 100 mg/kg
Grade - + - - -
(Liver) [ 5] 51 513 51
Enlargement 5 0 5 4 0
(Kidney) [ 5] 51 5] 5]
Dilatation, pelvis, unilateral 4 1 5 4 5
Enlargement 5 0 5 4 5
(Spleen) [ 5] 5] 5] 5]
Enlargement 5 0 5 5 4
(Stomach) [ 5] 5] 5] 5]
Thickening, mucosa, forestomach 5 0 5 5 4
(Skin} [ 51 51 51 51
Crust 5 0 5 4 5

-, negative; +, positive.

[ 1, number of animals examined.
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Table 11-1-2

Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of N-phenyl-N'"-isopropyl-p-phenylenediamine in rats

Macroscopical findings in females at the end of the dosing period

Dose 0 mg/kg 10 mg/kg 30 mg/kg 100 mg/kg
Grade - + - - ~
(Liver) [ 51 51 51 5]
Enlargement 5 0 5 5 0
{Spleen) [ 5] 5] 51 5]
Enlargement 5 0 5 3 4
(Stomach) [ 51 51 51 51
Thickening, mucosa, forestomach 5 0 5 5 4

-, negative; +, positive.
[ 1, number of animals examined.
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Table 11-2-1
Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of N-phenyl-N"isopropyl-p-phenylenediamine in rats

Macroscopical findings in males at the end of the recovery period

Dose 0 mg/kg 100 mg/kg
Grade - + - +
(Liver) [ 5] [ 5]

Enlargement 5 0 1 4
(Kidney) (5] [ 5]

Enlargement 5 0 3 2
(Spleen) { 5] 5]

Enlargement 5 0 3 2

-, negative; +, positive.
[ ], number of animals examined.
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Table 11-2-2
Twenty-cight-day repeat dose oral toxicity study with subsequent 14-day recovery test of N-phenyl-N"-isopropyl-p-phenylenediamine in rats

Macroscopical findings in females at the end of the recovery period

Dose O mg/kg 100 mg/kg
Grade - + - +
~ (Liver) [ 5] [ 5]
Enlargement 5 0 4 1
(Spleen) [ 5] [ 5]
Enlargement 5 0 4 1

-, negative; +, positive.
[ 1, number of animals examined.
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Table 12-1-1

Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of N-phenyl-N"isopropyl-p-phenylenediamine in rats

Histological findings in males at the end of the dosing period

Dose
Grade

0 mg/kg

10 mg/kg

30 mg/kg

+

+ ++ +++ Pos.

+

+ +++++ Pos.

+ +++++ Pos.

(Liver)
Hypertrophy, hepatocyte, eosinophilic
Single cell necrosis, hepatocyte
Fatty change, midzonal
Fatty change, periportal

(Spleen)
Deposit, hemosiderin
Hematopoiesis, extramedullary
Congestion, acute

(Kidney)
Basophilic tubule
Cellular infiltration, lymphocyte
Cast, proteinous
Deposit, hemosiderin, tubular epithelium
Hyaline droplet, proximal tubule
Dilatation, pelvis

(Lung & Bronchus)
Accumulation, foam cell
Cellular infiltration, neutrophil, focal

(Adrenal gland)
No abnomalities

(Heart)
No abnormalities

{Stomach)
No abnormalities

(Brain)
No abnormalities

(Thyroid gland)
No abnormalities

(Testis)
No abnormalities

(Skin)
Crust
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-, negative; *, very slight; +, slight; ++, moderate; +++, severe; Pos., total of positive grade.

[ ], number of animals examined.

** significantly different from 0 mg/kg, p<0.01 (Two-tailed Mann-Whitney U test).
##, significantly different from 0 mg/kg, p<0.01 (One-tailed Fisher exact test).
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Table 12-1-2

Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of N-phenyl-N'"-isopropyl-p-phenylenediamine in rats

Histological findings in females at the end of the dosing period

Dose
Grade

0 mg/kg

10 mg/kg

100 mg/kg

+

+ ++ +++ Pos.

+ +++++ Pos.

+

+ ++ +++ Pos.

(Liver)
Hypertrophy, hepatocyte, eosinophilic
Single cell necrosis, hepatocyte
Fatty change, midzonal
Fatty change, periportal
(Spieen)
Deposit, hemosiderin
Hematopoiesis, extramedullary
Congestion, acute
(Kidney)
Basophilic tubule
Cellular infiltration, lymphocyte
Mineral deposit, corticomedullary junction
(Lung & Bronchus)
No abnormalitics
(Adrenal gland)
No abnormalities
(Heart)
No abnormalities
(Stomach)
No abnormalities
(Brain)
No abnormalities
{Thyroid gland)
No abnormalities
(Ovary)
No abnormalities

(5]

(5]

£3]

£31
£5]
{51
[51]
(5]
[5]
{35]
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-, negative; %, very slight; +, slight; ++, moderate; +++, severe; Pos., total of positive grade.

{ ], number of animals examined.

**_ significantly different from 0 mg/kg, p<0.01 (Two-tailed Mann-Whitney U test).

##, significantly different from 0 mg/kg, p<0.01 (One-tailed Fisher exact test).



Table 12-2-1
Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of N-phenyl-N'-isopropyl-p-phenylenediamine in rats

Histological findings in males at the end of the dosing period

_99_.

Dose 0 mg/kg 100 mg/kg
Grade - =  + ++ +++ Pos. - x4+ +++++ Pos.
(Liver) [ 5] [ 5]
Hypertrophy, hepatocyte, eosinophilic 5 0 0 0 O 0 3 0 2 0 0 2
Single cell necrosis, hepatocyte 5 0 0 0 O 0 0 0 5 0 0O0* 5
Fatty change, midzonal 5 0 0 0 O 0 0 4 1 0 0= 5
Fatty change, periportal 0 5 0 0 O 5 1 4 0 0 O 4
(Spleen) { 5] [ 5]
Deposit, hemosiderin 0 0 5 0 O 5 0 ¢ 0 5 O0*™ 5
Hematopoiesis, extramedullary 0 2 3 0 O 5 6 ¢ 2 3 0 5
(Kidney) [ 5] [ 5]
Basophilic tubule 1 4 0 O O 4 1 2 2 0 0 4
Cellular infiltration, lymphocyte c 5 0 0 0 5 1 4 0 0 O 4
Hyaline droplet, proximal tubule 4 1 0 0 O 1 3 1 1 0 0 2

-, negative; +, very slight; +, slight; ++, moderate; +++, severe; Pos., total of positive grade.
[ ], number of animals examined.

**_ significantly different from 0 mg/kg, p<0.01 (Two-tailed Mann-Whitney U test).

##, significantly different from 0 mg/kg, p<0.01 (One-tailed Fisher exact test).



Table 12-2-2
Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of N-phenyl-N'-isopropyl-p-phenylenediamine in rats

Histological findings in females at the end of the recovery period
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Dose 0 mg/kg 100 mgrkg
Grade - % + ++ +++ Pos. -+ + +++++ Pos
(Liver) [ 5] [ 5]
Single cell necrosis, hepatocyte 4 1 0 0 O 1 1 3 1 0 O 4
Fatty change, midzonal 5 0 0 0 0 3 2 0 0 2
Fatty change, periportal 0 4 1 0 0 5 2 3 0 0 0O 3
(Spleen) [ 5] [ 5]
Deposit, hemosiderin ' 0 0 2 3 0 5 ¢ 0 0 5 0O 5
Hematopoiesis, extramedullary 0 4 1 0 0 5 0 0 3 2 0* 5
(Kidney) [ 5] [ 5]
Basophilic tubule i 4 0 0 O 4 ¢ 5 0 0 0 S
Cellular infiltration, lymphocyte 0 5 0 0 0 5 1 4 0 0 0 4
Mineral deposit, corticomedullary junction 1 3 1 0 0 4 1 4 0 0 0 4

-, negative; *, very slight; +, slight; ++, moderate; +++, severe; Pos., total of positive grade.
[ ], number of animals examined.
* significantly different from 0 mg/kg, p<0.05 (Two-tailed Mann-Whitney U test).
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