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HBELTCANY T ADNTREBESRD b, BEEEIZBVTIE, 100 mg/ke B
THEICHHBROMN ER, 6500 mg/kg 5 Cii#IC RO ERR L OB ER, HiC
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THEREIZ BB D RAME L3R IS KL USLEEEESE, HEIC BB R B MR RS 3 DN I
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1 O EMERES 5 IRDBIM R LTz, Fir, B2 ELOTHEM, ik, BRE
EHEZICOVWTERET 728, »HREER LU 500 mg/kg BEIZOVNTITRNC 1 FEMkRE
ZB5ENLRBYTTA NERRIT T, B0 T, BERERTR TV, Mk
ENENYUEEOREREDCEREILENLDONLE I ELERL, FEIZKDE
BULU7t, 8% BAEAICEBICED 2, SHOBEMTIY—LT3Lok
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LT iEstfEiz e, BRWED 0.08 wiv% (4 mghkg #), 0.4wi% (20 mgks
££), 2.0 wiv% (100 mg/kg B) H5W\X 10 w~v% (500 mgkg 8) #%, 18 1
B (4Fa7) , 28 BRCb o TROKRE Lz, £EAOREREL, BEAOHE
EEIZESWTHEH U, MRBEICE, BERE LTHAWEREFAFY Tz, RARCH
ELl, 774 F#ED 28 ARARERTRICBITHSEESMIX 14 BFEL, 20
RIid&k 5 21ToRhoTk,
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Appendix 7 IZ7%, BERIZY - TiX, REEEALETEHNICEREE2N
i}, BEEUADENEREMNEZL2RT LIy — PO -\ VR BREZDH
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ERNEBTHDRBTHE L.
3) BREHEERE
REYHETRERSDIIRE 48 (&5 27 0) BXTY7 74 MEIRE
238 (B 13 B) 12, #A2BRERIINA T, REE EERICELEST
EHEDRIE), BERS (i y hTEBL yr—Y 2K BT 3R, fi
BEE (BECEATLEEORE) , BERE (BRBELC Yy P THRAKE
BEOKE, BREEORE) , BILRS Ctizxtd 2BAORR) BLTERK
§ (BLTHEBMIZI LEBEOERERIZH LHRIE) 2270, ERAEN
REARRKEBTREL, RONHIGEFR (Appendix 8) Tii&k L7,
4) BARB LGB RESERE
REGE®R TEERSHIXRE 48 (8527 0) BIXUGY 754 MEIEHE
2 @ (B8 13 B) BT, #8/1(5 v b= X BB HHEIELERE, MK-380R/FR,
ERBRHERSH) BLCEREDE (BREHEAIFEEE, SUPERMEX,
AR ASL) 28IE L, BH1, BEORERTHARRRET, il %
Blb 3EBEL, ZOEHEN LR BANZELZRL 2 BOTEHEL L5%E
EoORHE Ui, -, BREGHEIY, MEEENRKEOHD 60 2MIZEITS
BEEE (10 HFET 6 E, 8RR T 2ERIRE B —2Rm) 2EE
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WCEE S BEL 12 8, MITHEE 4, 11, 18 B L2 BECITEE 4B &
11 BiZ, ZNZhBERETO 24 BEFANHEEEZRIE LT,
6) FRIRE

RELGBR TREZEWIIRE 438 (8522 8) 8LV T 74 FMEREE
238 (BEfE 8 B) i, B & BEEINCAB 7y —VICNAE LU THBREZERERL, S+
BHOBRRW R pH, B, #1737, BBITCYv LY /-7 OEEMRE

(BRBRIREE: vV T 4 RT 4 v 7 A, XL )V AT 4 ANKEREH) 21T o 7,
E7, ¥ 3 HERAOEREZ AV THREORE (URI'CELLE, 77V yvs3
AnraF 7 FrTHRE U TER) N 18 RROERERWVWTRE (A AV
Y v F—THE) BIUKE (Birst, =A< EHRAHT) OREET- 7,

7 MRFRE

BRI, BEHEETRESEMIZSOWVWTIIBRSHER TR, EEHEKT
REEREYIC >V CIIRIESARR TRIZ 1 RiER (16~20 B, BKDH) O
%, =—T VBT CHRE L CHEREBIRI» LIT>7-, BERLAZ0LKIL 3 SFIL,
FO—%ix EDTA2K CTEHEEFLALABEL, ZEBEHOMRITER
(XT-2000iV, ¥R A v 7 AER&H) LY, RlLR#E (RBC, BEXEHRR
HE) , MERRBE (Hb, JVIAEEBT N VA—~NESTOEVE) |, ~7
b7 Uy ME (Ht, LK ASAVRRSERGDE) |, EHRORER MCV, &
BiE) , PHRLRMLEKEMCH, #HEE) , TR MRNARRE (MCHC,
FHEM) , WIRFMERE Ret., 7u—%4 bA MU —R), AmMZRE (WBC, 7
m—HA rA M) BRXUCALKRESE HFEER (Baso), FEK
(Eosin.), #F9E (Neutro.), U /%% (Lymph.), BE (Mono.), 7 u—
FA b A MY ERImNEE (Plat., EXIEGREE) 2RELx. &
BIT, —H¥IX3.8% 27 =@} MY U AR THAE L TS L, mKEEH
BHIEEE (KC-10A, XE7 ANV 7H) k9, 7u barevifl (PT,
Quick —B¥E) BIUEHELES bR 77 2AF K (APTT, =7V
BETEME LER) 2 Ui,
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U7 o4 % —, BREFHRASH) 1LY, BF 17 (TP, Ea—Ly M),
TAZ7 Iy (Alb.,, BCG #) , A/G i (A/G, $HEME) , ¥ (G,
GluKD-G-6-PDH2E:), #2127 u—/l (T-Cho., B#Z: (CES®- CO9-POD?
)], PV ZVEFL R [T.G., BHKE (LPLSY- GKP-GPO®-PODYR)] , R
FER BUN, yv7—¥-UVE) , 7 7F= (Crea., Jaffeik) ,AST
(GOT, JSCC#£9), ALT (GPT, JSCC#:9), y-GTP(SSCC ¥ 19), ALP
(JSCC #9) , LDH (SFBC 1) |, AL (Ca, OCPCE) BLT
EHY v (P, B#RE (PNP12 -X0ODY -PODYR) ] %, £/ EME HEOWE
B (NAKL-132, REEH TERARM) 12X, 7RI A (Na, 148
BIE) , AV U A (K, A4 VEBE) BIUHER (C, 41 VERE) 28%E
Ui, 72k, MBRSBERRECHET SET, —T5CUT THERE L,
V:grazr—g, D: Jro—26) VBEAKER, I 2L2Fa-AmRFF—F,
9. cvrFu—ntrs—#, O adxsp—¥, 0. yHESuFL LY ¥,
V. pyea—nzi—+¥, 8. La-yVen) vitry—, 9. pRBRILES,
10 2y oreTBRESES, 1V 750 RERENTS,
12 2y omovavihaze) 5—F, 189 sy rogroy—¥
9) fimBLIUHRTERARE
FTEDERSHHH 5 WIIEESHFSTED ORI GV THRLER L, =R,
BA OB L OB T 2 ARAICER U, iz, B, IR, O, R,
R, B, BB, PR, TEE SOIHETIREER, BELE HETIRIPER
PHE (BNER) L, $rBRE0KECESOTHEEN BNER) %
BH U=, BiR BIF, BE BRELABIUVIERIELAE—HBLT, FREL
JUTERIEBERIZTFE L,
10 ERBFERE
ROBELERL, 10% %) VEBEFRAL~- Y VIR BR, BREEFITY
Y THIBEE) CEEL, RFELE
B, REk, TEF, FRBR (LR/MMEEEE), & &N, 1K, B,
DI, KERLUH (BERZEAZERR), R B MR AR e,

-7- Study No. 05-231



B, B G-Z188, =B BB 58 75 BB A AiRiein), £HEE

RSB EIIINE), BIEFESE (BRELEM, BILRE, BEILRTE, B), B
B, LERR, U G ERY o, BEEY 88 BIUEE (KB
E)

FEERERERL, REPAK TREZREMOXNEER LU500 mgkg 30
LEREBEIZOVTTY, BRI TAT 74 VHIFZERL, HE $:&
2 LTERLE, \

4, 20 BL T 100 mgrkg #EW I EHEHME TREREMIZ-OWTIL, 500
mglkg BHORE TERMEORFIERT (LD b BEOITIR, B
figds L U Z RE LT,

5. KLEMERMT

NRIANV 7T —4% (B - BREDE - FE - FEHNE - BEE - RE -
RUE - MEFRET—F - MRELERET —5 - BEER) 0oL, BIL
ICEHEB L UEEBREZ KD, £, ABREDN 8 LU E0OBE 1L, Bartlett D&
BREZITV, TORELSBBE—RRBEGT—TEBOAEINTEIT ol HEH—
BRTRWEEEWIZ /) U RFA NI w77 —4% (BORESE, ROEHORET
—#%) i% Kruskal-Wallis DIEIRE % 1T o7z, ZNOLOREFEZEZRDHEEIT,
Dunnett 72V L Dunnett BOREE CHBEICT 2FEEZR T, RREN 2
BOBAIL, T A N v I F—FIZONWTFRERITY, ZOREESES—ELE
A1 Student D tREE, — KR TRUVEE X Aspin-Welch D t REZE{T-o72, 77,
IR F A MY w7 F—#% Mann-Whitney @ UBREZIT- 7=,

BTV ANT—F (—RRBOBE - BOREREE - RESERE - A% -
RIBEBEREICRBIT A REFIORBEE) 1213 Fisher DEZERRELZHAV, AR
KB, WThOREED 6% & L,
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® ®
1. —fCREERB X UFEC (Tables 1, 2, Appendices 9, 10)

BREHEIZBWT, RESLITEAOERRY 100 mgke EOHB XU 500
mg/kg BEDMEHED 217, 100 mg/kg BEOMEIZ T HHFES 2 L, FERMS 3T
BH LT, MRS ERICREL 30 DLANICHEE L, BEFNIZBWVTHA
YR ZRZE Y RENICRET 256 bBO LA, LTI 500 mgkg BHOHED
1RIZRBH Hh, Zoflidks 28 BICTHEHEEDORSLEIZL BB LUEER
BRH LN, THOENERMIFERER I,

ERHRCE N TR, B 1 BIcO#ZEARD 500 mg/kg BEOMBEOEH THRD
bivl, EE 2 BLURBREEKEIRBD bk o,

2. HEMIZZEEREIEZ (Tables 3~6, Appendices 11~14)
BEHRMTRBLOEEHRTOERIIBN T, FEEBEERRAERELREEDL
oz,

3. BREISAERTE (Tables 7~10, Appendices 15~18)
BEHETR L CEEHHROREBCBVT, FREBEBIFERELEIRZD L
nizhroiz,

4. BHB L HRESEE (Tables 11~14, Appendices 19~22)

B, BEHRPORET, 20 mgke HOHEOREDS, HFEREEIRD L
e, B AEMBEEIIRD b o o, EEHBRROHIE CIL, BAHIKEL
HROohRhoTc, BREGHER, REHFMPBIUVEEHMRTORMEL D, FE

REETRD bk oTe,

5. {&&E (Figures1, 2, Tables 15, 16, Appendices 23, 24)

FEHMICB T, 500 mg/kg HOBOKEITHBELZ PR TE - THEL, &8
BRADEEIZZARZIRD AR, b0 0, BEHR P OKREEMEILF
EREEEZR U, TREERD Lo,

EEHRICBWT, 500 mgke HOBOHREREEOE FELRMBRLEEITLT
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%L, B 7T BOKECFEENPBOONT, BEHMETORERMEIZZEITSE
ool L, ZRERADKESIUCHEEMNEL b, FEEHEL 258D
biviehotz,

6. $EEEE (Tables 17, 18, Appendices 25, 26)

HBEHEITIT, 500 mekg FEDOBEOFLERIISBHICOSRBEEAICH -7
LOD, FEERBROON P -7, &5 1 BICRIT 2ERWEREEHOMBEOE
SEEIIRRRE & e TAMRENZPREE T, 20, 100 B X UY500 mekg BIZEEZE
B, BEHEBENRZMVERSRD LT, HRYEORE L IXEEFRLRE
BHERLEZ DT,

EHEHARIZIVNT, 500 mglkg #OBHIELE 1 BOEER S EEFERRIZH - 725,

BEIRDLNRP -7, BICREEIRD R,

7. JRIRZE (Tables 19~22, Appendices 27~30)
REHEPOMEIZEBNT, 500 mgkeg #ECHEIIREOFELRBENSRED LN,
FEORLEIIETHFRREME, HTREBRREZRLE, £k, 100 mgkg FHOMR
X U500 mg/kg BOME CEARIPHER I N,
EEHE T OREBICBW UL, SREERICFEREREIRD AR o1,

8., MIKZEMRZE (Tables 23~26, Appendices 31~34, EH/F —# : Appendices 51,

52)

BE LM% T RERBIMIZI T, 600 mg/kg B CHEREIZ MARIRE, ~~ 2
v MER L OEHRMER M A FREOF R REEE NI ERALREOF B EE,
FRMBREI bHETHEREE, #ETEERRESHRO LN,

MRS T BRSO TIE, REYEKR THREREH RO bR
REIET 2BRIZH -7 b DO, HEREOFNRER LN ERRE, EOEARM
R ARRER L CERRLREE IO~ 7 Uy MECERERRY, %
T MEHED TR MIREF B L VRO HROROAREIFTELEELZR L, &
B, EOAMRGBRELIIFERRERRDLALY, BLREEZRLETCEHLE
HERE (67+25/ L) WIIRBEE (128163 ul) LH~ANTHBEZEIRDHON
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Rhotz,

9. MiKAE{LFHRE (Tables 27~30, Appendices 35~38, &7 —# : Appendices51,
52)

BREHRRTREZDMIZBYVT, 100 BX U500 meke BTHEZRBEI ALY
v, BT NT I VBRTN AIG HOWTRLEEREME, & 512 500 mg/kg BECHE
RBERBICT NI O A, HIZBEZ L 1R7, TAT IV, AIGERBLIOAILYY
AOWTNHLERRBERRD bz, 728, 4, 20 BL T 100 mgks HOMD Y
TV ETA FIERREEZR LS, ZOEICAREEEIZED bhiho
77

EEHRGETRERSDICRVT, OBV ALV OREBEZEERENER LD
O, BLOBEIHLMIRERHLTRY, -REYRRTHRESSWIIED LN
72 DMOBERIIRD bR ol BB, BEHMKRTREZSVIZRD O iDd
ST ) T LAOERERGE, I ALT OBEREESICER) v ORERS
Er@RDH LT,

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

BEHERTREREMICBWT, FROKREYLY 500 mekg FOMERELHIC,
FiEORER (/) 2 100 mgkeg #OM 1L, BRUBROXEELHSFELT L
500 mg/kg BEDHE 1 ILIZRD Hhiz,

[ HRR T RERTWICE VT, BROEE (E/) 25 500 mg/kg BEOHED 1
EIZ@RH b,

11. BEER (Tables 33~36, Appendices 43~50)

BSHEKR TERBRIMIZEB VT, 100 mgkeg B CHIZFBROMBIER, 500
mg/kg B CIRIMHEIZ OGN ERR L UEMNER, HICBBOENERE L UWH
FNER, BB LUCRRBROEMNER, BIIBROBNEROWTALAEERS
EL IR RO EROFEREESRBO bhic, £, 20 mg/kg HOMED
Bt EER L UIIBEN ERIIFRREEL R L.

EEHRK TREREM VT, FBERORER 500 mgkg BHOMDIENE
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BIIBEBREVRDZ OO, HiEL LHELLREEEAIRD i, B, BT
HERDEENFERIKE, BB L CLEOBENEEY CICMEBOETERL L
BHEEROARREEIRD N,

12. WEMEBFHRE (Tables 37, 38, Appendices 39~42, Photos 1~9)

BEHRRTRERSMIZBWT, HRYEORSICERTA2EMS, HEOR
g, Bl X UEIRICED b, £EFFIICRBWT, FARIC /S DR AR R
A3, 100 mglkg BEOMEHEE 1 PLE L O 500 makg FHEOMELSFIZZED iz, 100
mglkg FHEOEII/IEERLEFHRICERET2BER O TH o724, 500 mg/kg
BTN N ETEHFRICE CEAPBD bW FEEREILThH o1, BiE
TR, BRRBE»OEEETTHT TORBEOBREIIEDR 500 mgkg B OMHES
3 LA NTERE~ N EE DI EEFEIE 1 LR XVl 2 Mz@BD bz, EHIZAE
BO/RIC, GEROBARERLBONAHEEEREESN 4 LRDLN, =
DEIEIHBEHTL I —BRORMEEICROONDIBELRFTRLIZRRY, 72D
By oeBbThotz, EIETIE, BEAENTIEN 100 me/kg BEDHE 3 PLE X UM
1PE, 500 mg/kg ¥ DOMERES 3 ILIF U B EARILE M 500 mg/kg BEDHE 5 [T
2R b, T L7 500 mgks BEOHED 1 HL, L7761 L RGCFBORF@a
R, BIRRORMEIDE, HREMREYE, ABREER EAFH LS, BROE
LIREFF L HRTEET, HTFHEERLBO LR, &5, BiED S ~Mmdb &
CHROZERB X UM B35 b,

[EE G T R BT B\ X, RO MIRIE RS HERES 11T, BRI I8
EELAREE A 8 ML X USRI D Bk & Z 2 D B LIEM O E LA EE 1 [T
W REIROBESM S I TTENHE 2 T, BEARLEIBMIEE 2 ITis X T 5 L8
Hoh, £OMOERIIEIEL T,

7B, BEHMR THREZREHOIIR TREARDOBD bz 100 mgkg FEOM 1
EEOBRIIEOHMEEE (RBERE) 2, £ -EEHRKTRERSY CE
BORD LT 500 mg/kg BHEOMED 1 ILOBRICIZBFES, VWThb AR
Do, IR HOERITMEZ T, MOBIRESEILE, DIROOHER - Rk, IF
B BRESE, #UNAFER X UVNERIFTMRES Y, B RAE
RS TE - SFER/IME, AT AR, MM 2R, RERMEILERR I UREE
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BERBSEELSE, MROMOECIZAIBROME Y R RBESRD N, #
ROEREH CRARCE(COBESERT ERIRDOARPo
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= 85

N-7 2= p-1-F 7 FNT I DEHRIZDONT, Ty b~OBEEROBSIZEITS
LDsofEiZ 1625 mg/kg! T, HERIEMEEF T2 2L BMONATVWE, £, BEE
PSR E BE IR TV B,

AE, NT7z=/-1FI7FAT I ODREFRSEEZRFTH72D, 0D 4, 20,
100 & %V i3 500 mg/kg/day A%, T v MZ28 BEIRBROBRE Lz, TORR, 72
=L LT, iR, Bk &L Chigics3 28888 iz,

FFRIZ AT B RBICOWT, FHRERIL 100 mg/kg O THMNEER, 500 mgkg
HEOMEETCIIHENERRS LUCHEXBERICEKB LABEXRED DN, HERBERE
TIEMIEEDWERE T /NEF CAEATHERRE RSB S, 500 mglkg BEOMEREDITIRIZA
REIZ B RBUEL T iz,

MIRAL 29T T 100 mg/kg BEOHELS 110500 mg/kg BEOMMEIZRD bhi- 7L
TIVORME, TV IVOEEIZL D AGHOEEN TN 500 meglkg BEOMEIZZRH
LI E R OEER, ERMEOCHRICHT5REBLEETIELELLN
Do

EHIZ, 100 BLU 00 mgkg HEOMEEZCRDLNZR I N EVORIEIZSNT
b, BROBMEE N L EET 31500, FFERICT 2B LEELEELTHS

FIREMENEZ LN D,

500 mgkg BOMIZRD LNV T ADBEIZOWTIX, NV T LREOE
LZRETAELBREDONRNI LD, TAT IV OREILED ZREGLRERE
BRIhS,

BT 2 EBITOWVT, MEBERFRET 500 mgkg BOMEEIZ RO RAE
ERB I UHERESRE, ECTHIbEEIN-REEOEERER L BEDN S HEE
MRBENBEREINE:, BREERREOH CRAERDEEREENTD O,
S Bz, BT L7z 500mg/kg BEORED 1 ICIZiX, RMELIER, FEEMERME, ABEE
R I UHTFHAREEREL O EEOBBRET CICFRRERSBO bh, RRWE
DEMEIZL DT LT X,

RBETRD bz 500 mg/kg BOMHEDOREDEME X CREEDKEEmEC
ERBEORIIBED DN -REEZRBLTT ) VADORER, ZOBRCHTIRE
CEELELEEZLNS,
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2B, RO EFNITERD 5> > i CHBROER LR D ONN, ThboZEk
ZOWTE, EFFAIERRD ORI LB LU E ORI A ICTERHEEDFEN
RERFERE—BFRBOELPLR NV ARZALEBZELBBHOLNLTHD I b,
BT R PV ARHEROBRRBEEICH S HERNELLLEZ O,

MIRIZH5 2B ONT, 500 mgkeg B CHEEICHRMERE, NERRE, ~< b
7Y v MER X OCFEHRMRMDARBEDNKES 2 VWITEEERNBRD bhiz,

N-Z 2= -1-FTFANTIVNE A RNEFo o 2BE L TELEZ L2 534L
DEEET IV LRELEERE2ET I 3MLNATVNS 4,

ARBRICBWT S, EMBEEDTLHE & /RYET 2 A4 ML 3 #HR IR i BREK O & fE R0 i
21T B REANE M OB N RMROBBELEE TR T IR Y LY OEERPR
MERBERBREONEVT I VEBRDIABEAAROLFEMBERICEDO LN, Bl
MBEMBRRT S Z LBERIN,

500 mg/kg BEDOMEIZRD b ZRIBERORIER, BIBEORBEEBRENEL L EE
LBk Bbhd, £, AROBIRD LR EHHFEREENEDEER L
VEEROKEERIL, KRDEOESLEELEELEEL LN,

100 B X8 500 mg/kg BEDOMERDOFIEIZ OV Tik, MEERIZEEAL, NV FIV
TRE>THRNHURERTIFABRBOLNEI LD, BRDEOREREERT
bOTRRL, BRERTHT 2 RBRIE L HBT Sz,

HALBREER, RESERE, BHBLCERETRIIBWC, #RITHELET
B4 HEITRD ST, HRERE - MBOFREABFREICB W THELIIRED
ShviehoT-,

ROFEDEGIZRPIHH SN ERMEH D2V E ORI OETEKT D
LD L Bbs, £7-, 500 mghke BOMBIZHMB L CERBROENEEOEELECICH
BOMRBEEDRESTED bR, ThbOBRFILRBEGENELSRD bR
oleZ &b, FEOEEMBRIICED ZREBAZRELT, ThLOREICHTIEME
EEBETTHLOTEHRVWLEHE SN,

%7, 20 mg/kg B THEIZRD SN2 BEE LOREDOEBIEROFRERBEIZ SV
Tit, WTRLERREEERS AT, BRYEORE L ITEBRLAROREL
b o1 TRy g Py pal

EHESER TEERHDICEBO T, Z0L) & 5HETHIVIEIREHHERT
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REEREM TRO ONELD 5 LR X CBROFEMEBRFENELICH & A0
HEOIRD b, MKIZHTEEEZONWTY, HETZEHAOAEECRES
WA LIIERZ b0, Bl RIZEET2EMIZH Y, FEHRENTHD Lk &
i,

EIEHEARR TRERBHICRD ONTHEOL Y V2B I UCHOERY v OFE (&
U oA 5,05 mEq/L, E#Y 2 7.2 mg/dL) FONCHED ALT DEE (27 TUL) 2
DWTI, WTFRLEMERFOERT —F BT 2 EEE (U VA 4.23~565
mEqg/L, Y : 7.0~9.5 mg/dL, ALT : 18~38 IU/L) O&EHIZH Y, BETIE
EHBOONRNT EH 0, BERNREEEREFTELLTERWEZZLN S,

EEHME TRESSHO 1 LICBROBFESBO LN, ZOBEFIIBERE
BELROBREEEET, 7y MIERRBRENIZRD LN 58, 1 FIOZDRETH-
el &b, BRYMBEOHRE L ITEBRRBRIORENLLHF I,

PEDRERNS, N7z 1 FT7FATIVDTy b~ 28 ABREROKE
kY, EAaEEEL LT FiR, TRl ChiKizs 22ErRdbohiz, EREERE
X, ML S 20 mg/ke/day & FER ST,
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1) NIOSH (2002). Registry of Toxic Effects of Chemical Substances,
No.Q@M4500000.

2) Boman A, Hagelthorn G, Jeansson I, Karlberg A-T, Rystedt I, Wahlberg J E
(1980). Phenyl-alpha-naphthylamine—Case report and guinea pig studies.
Contact Dermatitis 6: 299-300.

3) IPCS (1998). Concis Internationl Chemical Assessment Document No.9 :
N-Phenyl-1-naphthylamine. International Programme on Chemical Safety,
Geneva.

4) Winder C, Balouet J-C (2002). The toxicity of commercial jet oils.

Environmental Research, Section A 89: 146-164.
5) BABMREES (R) : [EHHREERTE), 742y 7, HK (20000 p258.
6) Hard GC, Noble RL (1981). Occurrence, transplantation, and histologic
characteristics of nephroblastoma in the Nb hooded rat. Invest Urol 18:371-376.
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1€2-G0'ON Apmag

Body weight (g)

Fig.1

500 -
—&— 0 mg/kg/day
450 A —-B— 4 mg/kg/day
—&— 20 mg/'kg/day
400 +
—— 100 mg/kg/day *
350 —¥%— 500 mg/kg/day
300 +
250 +
200 +
150 - @
100 -
50 4
0 1 ) ¥ ) I ) !
0 7 14 21 28 0 7 14
Administration period (day) Recovery period (day)

Body weight change of male rats treated with N-phenyl-1-naphthylamine in the repeated dose 28-day oral toxicity study

* : Significantly different from control at 5% level of probability
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500 W
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350 - ~¥— 500 mg/kg/day
® 300 A
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;M 200 A
150 -
100 o
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O 1) 1) ] 1 I 1 1
0 7 14 21 28 0 7 14
Administration period (day) Recovery period (day)

Fig.1 Body weight change of female rats treated with N-phenyl-1-naphthylamine 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-phenyl-1-naphthylamine in the repeated dose 28-day oral toxicity study

Administration period Recovery period
.. Dose (mg/kg/day) 0 4 20 100 500 0 500
General conditions Fate KA KR Total KA KA XA KA KR Total KR KR
(Clinical signs) Grade No. of animals 5 5 10 5 5 5 4 1™ 5 10 5 5
Salivation — 5 5 10 5 5] 0 0 0 0 0 3] 5
+ 0 0 0 0 0 5" 4 1 5 107 0 0
Chromaturia - 5 5 10 5 5 -0 0 0 0 0 5 0
+ 0 O 0 0 0 5™ 4 1 5 107 0 5"
Soiled fur - 5 5 10 5 5 B 4 0 5 9 5 5
+ 0 0 0 0 0 0 0 1 0 1 0 0
Chromodacryorrhea — 5 5 10 5 5 5 4 0 5 9 ) 5
- 0 0 0 0 0 0 0 1 0 1 0 0
Mortality ( % ) 0 0 0 0 10.0 0 0

KA : Killed by design at the end of administration period

KR : Killed by design at the end of recovery period

FD : Found dead

— : Negative; + : Slight

** . Significantly different from control at 1% level of probability
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Table 2 General conditions and mortality of female rats treated with N-phenyl-1-naphthylamine in the repeated dose 28-day oral toxicity study

Administration period

Recovery period
" Dose (mg/kg/day) 0 4 20 100 500 0 500
General conditions Fate KA KR Total KA RA KA KA RR Tota KR KR
(Clinical signs) Grade No. of animals 5 5 10 5 5 5 5 5 10 5 5
Salivation - 5 5 10 5 5 3 0 0 0 5 5
+ 0 0 0 0 2 5 5 10™ 0 0
Chromaturia — 5 5 10 b B 2 0 0 0 5] 0
+ 0 0 0 0 0 3" 5 5 10™ 0 5"
Mortality (% ) 0 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

— : Negative; + : Slight

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



Table 3-1 Incidence of clinical signs in detailed cbservation of male rats treated
with N-phenyl-1-naphthylamine in the repeated dose 28-day oral toxicity study

( Before administration period )

Dose(mglkg/day) 0 4 20 100 500
Items No. of animals 10 5 5 5 10
Reactivity on removal Normal 10 5 5 5 10
from the cage
Reactivity on handling Normal 10 5 5 5 10
Muscle tone Normal 10 5 5 5 10
Skin Normal 10 6 5 5 10
Fur Normal 10 5 5 5 10
Piloerection Not detected 10 5 5 5 10
Eye discharge Not detected 10 5 5 5 10
Palpebral closure Not detected 10 5 5 5 10
Exzophthalmos Not detected 10 5 5 5 10
Lacrimation Not detected 10 5 5 5 10
Smudge around mouth-nose Not detected 10 5 5 5 10
Salivation Not detected 10 5 5 5 10
Blotted fur in the lower Not detected 10 5 5 5 10
abdomen with urine
Blotted fur around anus Not detected 10 5 5 5 10
with feces
Vocealization Not detected 10 4 5 6 10
Temporally in handling 0 1 0 0 0
Breathing Normal 10 5 5 5 10
Body position Normal 10 5 5 5 10
Convulsion Not detected 10 5 5 5 10
Tremor Not detected 10 5 5 5 10
Exploration Normal 10 5 5 5 10
Alertness Normal 10 b 5 5 10
Locomotor activity Normal 10 5 5 5 10
Walk Normal 10 5 5 5 10
Abnormal behavior Not detected 10 5 5 5 10
Stereotypy Not detected ‘ 10 5 5 5 10
Failure of conseciousness Not detected 10 5 5 5 10
Limb tone Normal 10 5 5 5 10
Urination Not detected or 1 10 5 5 5 10
2 or more 0 0 0 0 0
Color: Pale yellow 4/4 212 4f4 - 3/3
Defecation Not detected or 1 8 4 5 5 8
2 or more 2 1 0 0 2
Appearance:Normal 4/4 /1 i1 - 212
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Table 3-2 Incidence of clinical signs in detailed observation of male rats treated
with N-phenyl-1-naphthylamine in the repeated dose 28-day oral toxicity study
{ On week 1 of administration period )
Dose(mg'kg/day) 0 4 20 100 500
Items No. of animals 10 5 5 5 10
Reactivity on removal Normal 10 5 5 5 10
from the cage
Reactivity on handling Normal 10 5 5 5 10
Muscle tone Normal 10 5 5 5 10
Skin Normal 10 5 5 5 10
Fur Normal 10 5 5 5 10
Piloerection Not detected 10 5 5 5 i0
Eye discharge Not detected 10 5 5 5 10
Palpebral closure Not detected 10 5 5 5 10
Exophthalmoes Not detected 10 5 5 5 10
Lacrimation Not detected 10 5 5 5 10
Smudge around mouth-nose Not detected 10 5 5 5 10
Salivation Not detected 10 5 5 53 10
Blotted fur in the lower Not detected 10 5 5 5 10
abdomen with urine
Blotted fur around anus Not detected 10 5 5 5 10
with feces
Vocalization Not detected 10 5 5 5 10
Breathing Normal 10 5 5 5 10
Body position Normal 10 5 5 5 10
Convulsion Not detected 10 5 5 5 10
Tremor Not detected 10 5 5 5 i0
Exploration Normal 10 5 5 5 10
Alertness Normal 10 5 5 5 10
Locomotor activity Normal 10 5 5 5 10
Walk Normal 10 5 5 5 10
Abnormal behavior Not detected 10 5 5 5 10
Stereotypy Not detected 10 5 5 5 10
Failure of consciousness Not detected 10 5 5 5 10
Limb tone Normal 10 5 5 5 10
Urination Not detected or 1 10 5 5 5 10
2 or more 0 0 0 0 0
Color: Pale vellow 2/2 111 in 171 -
Color: Pale purple - - - - 212
Defecation Not detected or 1 9 4 5 4 10
2 or more 1 1 0 1 0
Appearance:Normal /1 1/1 212

Study No.05-231



Table 3-3 Incidence of clinical signs in detailed observation of male rats treated
with N-phenyl-1-naphthylamine in the repeated dose 28-day oral toxicity study
( On week 2 of administration period )
Dose(mg/kg/day) 0 4 20 100 500
Items No. of animals 10 5 5 5 10
Reactivity on removal Normal 10 5 5 5 10
from the cage
Reactivity on handling Normal 10 5 5 5 10
Muscle tone Normal 10 5 5 5 10
Skin Normal 10 5 5 5 10
Fur Normal 10 5 5 5 10
Piloerection Not detected 10 5 5 5 10
Eye discharge Not detected 10 5 5 5 10
Palpebral closure Not detected 10 5 5 5 10
Exophthalmos Not detected 10 5 B 5 10
Lacrimation Not detected 10 5 5 5 10
Smudge around mouth-nose Not detected 10 5 5 5 10
Salivation Not detected 10 5 5 5 10
Blotted fur in the lower Not detected 10 5 5 5 10
abdomen with urine
Blotted fur around anus Not detected 10 5 5 5 10
with feces

Vocalization Not detected 10 5 5 5 10
Breathing Normal 10 5 5 5 10
Body position Normal 10 5 5 5 10
Canvulsion Not detected 10 5 5 5 10
Tremor Not detected 10 5 5 5 10
Exploration Normal 10 5 5 5 10
Alertness Normal 10 5 5 5 10
Locomotor activity Normal 10 5 & 5 10
Walk Normal 10 B 5 5 10
Abnormal behavior Not detected 10 5 5 5 10
Stereotypy Not detected 10 5 5 5 10
Failure of consciousness Not detected 10 5 5 5 10
Limb tone Normal 10 5 5 5 10
Urination Not detected or 1 9 5 5 5 10
2 or more 1 0 0 0 0
Color: Pale yellow 212 3/3 - - -
Color: Pale purple - - - - 3/3
Defecation Not detected or 1 10 3 5 5 ]
2 or more 0 2 0 0 1
Appearance:Normal - 3/3 - 1/1
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Table 3-4 Incidence of clinical signs in detailed observation of male rats treated
with N-phenyl-1-naphthylamine in the repeated dose 28-day oral toxicity study
{ On week 3 of administration period )
Dose(mg/kg/day) 0 4 20 100 500
Items No. of animals 10 5 5 5 10
Reactivity on removal Normal 10 5 5 5 10
from the cage
Reactivity on handling Normal 10 5 5 5 10
Muscle tone Normal 10 5 5 5 10
Skin Normal 10 5 5 5 10
Fur Normal 10 5 5 5 10
Piloerection Not detected 10 5 5 B 10
Eye discharge Not detected 10 5 5 5 10
Palpebral closure Not detecied 10 5 5 5 10
Exophthalmos Not detected 10 5 5 5 10
Lacrimation Not detected 10 5 5 5 10
Smudge around mouth-nose Not detected 10 5 5 5 10
Salivation Not detected 10 5 5 5 10
Blotted fur in the lower Not detected 10 5 5 5 10
abdomen with urine
Blotted fur around anus Not detected 10 5 5 5 10
with feces

Vocalization Not detected 10 5 5 5 10
Breathing Normal 10 5 5 5 10
Body position Normal 10 5 5 5 10
Convulsion Not detected 10 5 5 5 10
Tremor Not detected 10 5 5 5 10
Exploration Normal 10 5 5 5 10
Alertness Normal 10 5 5 5 10
Locomotor activity Normal 10 5 5 5 10
Walk Normal 10 5 5 5 10
Abnormal behavior Not detected 10 5 5 5 10
Stereotypy Not detected 10 51 5 b 10
Failure of consciousness Not detected 10 5 5 5 10
Limb tone Normal 10 5 5 5 10
Urination Not detected or 1 10 3 5 5 10
2 or more 1] 2 0 0 0
Color:Pale yellow - 2/2 - 1/1 -
Color: Pale purple - - - - in
Defecation Not detected or 1 10 4 5 5 10
2 or more 0 1 0 0 0
Appearance:Normal - 2/2 - 1/1
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Table 3-5 Incidence of clinical signs in detailed observation of male rats treated
with N-phenyl-1-naphthylamine in the repeated dose 28-day oral toxicity study

{ On week 4 of administration period )

Dose(mg/kg/day) 0 4 20 100 500
Items No. of animals 10 5 5 5 9
Reactivity on removal Normal 10 5 5 5 9
from the cage
Reactivity on handling Normal 10 5 5 5 9
Muscle tone Normal 10 5 5 5 9
Skin Normal 10 5 5 5 9
Fur Normal 10 5 5 5 9
Piloerection Not detected 10 5 5 b 9
Eye discharge Not detected 10 5 5 5 9
Palpebral closure Not detected 10 15 5 5 9
Exophthalmos Not detected 10 5 5 5 9
Lacrimation Not detected 10 5 5 5 9
Smudge around mouth-nose Not detected 10 5 5 5 9
Salivation Not detected 10 5 5 5 9
Blotted fur in the lower Not detected 10 5 5 5 9
abdomen with urine
Blotted fur around anus Not detected 10 5 5 5 9
with feces
Vacalization Not detected 10 5 5 5 9
Breathing Normal 10 5 5 5 9
Body position Normal 10 5 5 5 9
Convulsion Not detected 10 5 5 5 9
Tremor Not detected 10 5 5 5 9
Exploration Normal 10 5 5 5 9
Alertness Normal 10 5 5 5 9
Locomotor activity Normal 10 5 5 5 9
Walk Normal 10 5 5 5 9
Abnormal behavior Not detected 10 5 5 5 9
Stereotypy Not detected 10 5 5 5 9
Failure of consciousness Not detected 10 5 5 5 9
Limb tone Normal 10 5 5 5 9
Urination Not detected or 1 10 5 5 5 9
2 or more 0 0 0 0 0
Color: Pale yellow - 1/1 212 -
Color: Pale purple - - - - /1
Defecation Not detected or 1 10 4 5 4 9
2 or more 0 1 0 1 0
Appearance:Normal - 11 - 1/1 -
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Table 4-1 Incidence of clinical signs in detailed observation of female rats treated
with N-phenyl-1-naphthylamine in the repeated dose 28-day oral toxicity study

( Before administration period )

Dose({mg/kg/day) 0 4 20 100 500
Items No. of animals 10 5 5 5 10
Reactivity on removal Normal 10 5 5 5 10
from the cage
Reactivity on handling Normal 10 5 5 5 10
Muscle tone Normal 10 5 5 5 10
Skin Normal 10 5 5 5 10
Fur Normal 10 5 5 5 10
Piloerection Not detected 10 8 5 5 10
Eye discharge Not deteeted 10 5 5 5 10
Palpebral closure Not detected 10 5 5 5 10
Exophthalmos Not detected 10 5 5 5 10
Lacrimation Not detected 10 5 5 5 10
Smudge around mouth-nose Not detected 10 5 5 5 10
Salivation Not detected 10 5 5 5 10
Blotted fur in the lower Not detected 10 5 5 5 10
abdomen with urine
Blotted fur around anus Not detected 10 5 5 5 i0
with feces
Vocalization Not detected 9 5 5 4 10
Temporally in handling 1 0 0 1 0
Breathing Normal 10 5 5 5 10
Body position Normal 10 5 5 5 10
Convulsion Not detected 10 5 5 5 10
Tremor Not detected 10 5 5 5 10
Exploration Normal 10 5 5 5 10
Alertness Normal 10 5 5 5 10
Locomotor activity Normal 10 5 5 5 10
Walk Normal 10 5 5 5 10
Abnormal behavior Not detected 10 5 5 5 10
Stereotypy Not detected 10 5 5 5 10
Failure of consciousness Not detected 10 5 5 5 10
Limb tone Normal 10 5 5 5 10
Urination Not detected or 1 10 5 5 5 10
2 or more 0 0 0 0 0
Color: Pale yellow 2/2 3/3 /1 - 2/2
Defecation Not detected or 1 9 5 4 5 9
2 or more 1 0 1 0 1
Appearance:Normal 11 2/2 11 - 1/1
-10 - Study No.05-231



Table 4-2 Incidence of clinical signs in detailed observation of female rats treated
with N-phenyl-1-naphthylamine in the repeated dose 28-day oral toxicity study
{ On week 1 of administration period )
Dose(mg/kg/day) 0 4 20 100 500
Items No. of animals 10 5 5 5 10
Reactivity on removal Normal 10 5 5 5 10
from the cage
Reactivity on handling Normal 10 5 5 5 i0
Muscle tone Normal 10 5 5 5 10
Skin Normal 10 5 5 5 10
Fur Normal 10 5 5 5 10
Piloerection Not detected 10 5 5 5 10
Eye discharge Not detected 10 5 5 5 10
Palpebral closure Not detected 10 5 5 5 10
Exophthalmos Not detected 10 B 5 5 10
Lacrimation Not detected 10 5 5 5 10
Smudge around mouth-nose Not detected 10 5 5 5 10
Salivation Not detected 10 5 5 5 10
Blotted fur in the lower Not detected 10 b 5 5 10
abdomen with urine
Blotted fur around anus Not detected 10 5 5 5 10
with feces

Vocalization Not detected 10 5 5 5 10
Breathing Normal 10 5 5 5 10
Body position Normal 10 5 5 5 10
Convulsion Not detected 10 5 5 5 10
Tremor Not detected 10 5 5 5 10
Exploration Normal 10 5 5 b 10
Alertness Normal 10 5 5 5 10
Locomotor activity Normal 10 5 5 5 10
Walk Normal 10 5 5 5 10
Abnormal behavior Not detected 10 5 5 5 10
Stereotypy Not detected 10 5 5 5 10
Failure of consciousness Not detected 10 5 5 5 10
Limb tone Normal 10 5 5 5 10
Urination Not detected or 1 10 5 5 5 10
2 or more 0 0 0 0 0
Color:Pale yellow 11 2/2 171 1/1 -
Defecation Not detected or 1 10 4 5 5 9
2 or more 0 1 0 0 1
Appearance:Normal - 1 - - /1
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Table 4-3 Incidence of clinical signs in detailed observation of female rats treated
with N-phenyl-1-naphthylamine in the repeated dose 28-day oral toxicity study
{ On week 2 of administration period )
Dose(mg/kg/day) 0 4 20 100 500
Items No. of animals 10 5 5 5 10
Reactivity on removal Normal 10 5 5 5 10
from the cage
Reactivity on handling Normal 10 5 5 5 10
Muscle tone Normal 10 5 5 5 10
Skin Normal 10 5 5 5 10
Fur Normal 10 5 5 5 10
Piloerection Not detected 10 5 5 5 10
Eye discharge Not detected 10 5 5 5 10
Palpebral closure Not detected 10 5 5 5 10
Exophthalmos Not detected 10 5 5 5 10
Lacrimation Not detected 10 5 5 53 10
Smudge around mouth-nose Not detected 10 5 5 5 10
Salivation Not detected 10 5 5 5 10
Blotted fur in the lower Not detected 10 5 5 5 10
abdomen with urine
Blotted fur around anus Not detected 10 5 5 5 10
with feces
Vocalization Not detected 10 5 5 5 10
Breathing Normal 10 5 5 5 1¢
Body position Normal 10 b 5 5 10
Convulsion Not detected 10 5 5 5 10
Tremor Not detected 10 b 5 5 10
Exploration Normal 10 5 5 5 10
Alertness Normal 10 5 5 5 10
Locomotor activity Normal 10 5 5 5 10
Walk Normal 10 5 5 5 10
Abnormal behavior Not detected 10 5 5 5 10
Stereotypy Not detected 10 5 5 5 10
Failure of consciousness Not detected 10 5 5 5 10
Limb tone Normal 10 5 5 5 10
Urination Not detected or 1 10 5 5 5 10
2 or more 0 0 0 0 0
Color:Pale yellow /1 212 i1 - -
Defecation Not detected or 1 10 5 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-phenyl-1-naphthylamine in the repeated dose 28-day oral toxicity study
( On week 3 of administration period )
Dose(mgfkg/day) 0 4 20 100 500
Items No. of animals 10 5 5 5 10
Reactivity on removal Normal 10 5 5 5 10
from the cage
Reactivity on handling Normal 10 5 5 5 10
Muscle tone Normal 10 5 5 5 10
Skin Normal 10 5 5 5 10
Fur Normal 10 5 8 5 10
Piloerection Not detected 10 5 5 5 10
Eye discharge Not detected 10 5 5 5 10
Palpebral closure Not detected 10 5 5 5 10
Exophthalmos Not detected 10 5 5 5 10
Lacrimation Not detected 10 5 5 5 10
Smudge around mouth-nose Not detected 10 5 5 5 10
Salivation Not detected 10 5 5 5 10
Blotted fur in the lower Not detected 10 5 5 5 10
abdomen with urine
Blotted fur around anus Not detected 10 5 5 5 10
with feces

Vocalization Not detected 10 5 5 5 10
Breathing Normal 10 5 5 5 10
Body position Normal 10 5 5 5 10
Convulsion Not detected 10 5 5 5 10
Tremor Not detected 10 5 5 53 10
Exploration Normal 10 5 5 5 10
Alertness Normal 10 5 5 5 10
Locomotor activity Normal 10 5 5 5 10
Walk Normal 10 5 5 5 10
Abnormal behavior Not detected 10 5 5 5 10
Stereotypy Not detected 10 5 5 5 10
Failure of consciousness Not detected 10 5 5 5 10
Limb tone Normal 10 5 5 5 10
Urination Not detected or 1 10 5 5 5 10
2 or more 0 0 0 0 0
Color: Pale yellow - - - 11 -
Color: Pale purple - - - - 171
Defecation Not detected or 1 10 5 5 5 10
2 or more 0 0 0 0 0

Appearance:Normal
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Table 4-5 Incidence of clinical signs in detailed observation of female rats treated
with N-phenyl-1-naphthylamine in the repeated dose 28-day oral toxicity study
{ On week 4 of administration period )
Dose(mg/kg/day) O 4 20 20 20
Items No. of animals 10 5 5 5 10
Reactivity on removal Normal 10 5 5 5 10
from the cage
Reactivity on handling Normal 10 5 5 5 10
Muscle tone Normal 10 5 5 5 10
Skin Normal 10 5 5 5 10
Fur Normal 10 5 5 5 10
Piloerection Not detected 10 5 5 5 10
Eye discharge Not detected 10 5 5 5 10
Palpebral closure Not detected 10 5 5 5 10
Exophthalmos Not detected 10 5 5 5 10
Laecrimation Not detected 10 5 5 5 10
Smudge around mouth-nase Not detected 10 5 5 5 10
Salivation Not detected 10 5 5 5 10
Blotted fur in the lower Not detected 10 5 5 5 10
abdomen. with urine
Blotted fur around anus Not detected 10 5 5 5 10
with feces
Vocalization Not detected 10 5 5 5 10
Breathing Normal 10 5 5 5 10
Body position Normal 10 5 5 5 10
Convulsion Not detected 10 5 5 5 10
Tremor Not detected 10 5 5 5 10
Exploration Normal 10 5 5 5 10
Alertness Normal 10 5 5 5 10
Locomotor activity Normal 10 5 5 5 10
Walk Normal 10 5 5 5 10
Abnormal behavior Not detected 10 5 5 5 10
Stereotypy Not detected 10 5 5 5 10
Failure of consciousness Not detected 10 5 5 5 10
Limb tone Normal 10 5 5 5 10
Urination Not detected or 1 10 5 5 5 10
2 or more 0 0 0 0 0
Color: Pale yellow - - - - -
Color: Pale purple - - - - a3
Defecation Not detected or 1 10 5 5 5 10
2 or more 0 0 0

Appesrance:Normal
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Table 5-1 Incidence of clinical signs in detailed observation of male rats treated
with N-phenyl-1-naphthylamine in the repeated dose 28-day oral toxicity study
{ On week 1 of recovery period )
Dose(mg/kg/day) 0 500
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 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 1/ -
Defecation Not detected or 1 5 5
2 or more 4] 0

Appearance:Normal
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Table 5-2 Incidence of clinical signs in detailed observation of male rats treated
with N-phenyl-1-naphthylamine in the repeated dose 28-day oral toxicity study

{ On week 2 of recovery period )

Dose(mg/kg/day) 0 500

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 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 /1 2/2

Defecation Not detected or 1 5 b
2 or more 0 0

Appearance:Normal
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Table 6-1 Incidence of clinical signs in detailed observation of female rats treated
with N-phenyl-1-naphthylamine in the repeated dose 28-day oral toxicity study
( On week 1 of recovery period )

Dose(mglkg/day) 0 500

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

Voealization 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 - -

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-phenyl-1-naphthylamine in the repeated dose 28-day oral toxicity study
( On week 2 of recovery period )

Dose(mg/kg/day) 0 500

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 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 - 1/1

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-phenyl-1-naphthylamine in the repeated dose 28-day oral toxicity study

{ On week 4 of administration period )

Dose(mg/kg/day) 0 4 20 100 500
Items No. of animals examined

o
oy
ot
o

Eye sight reaction Normal 5 5 5 5 5
Hearing reaction Normal 5 5 5 5 5
Sense of touch reaction Normal 5 5 5 5 5
Pain reaction Normal 5 5 5 5 5
Pupil reflex Normal 5 5 5 5 5
Righting reflex Normal 5 5 5 5 5
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Table 8 Incidence of responses in the sensory function test of female rats treated with
N-phenyl-1-naphthylamine in the repeated dose 28-day oral toxicity study

( On week 4 of administration period )

Dose(mg/kg/day) 0 4 20 100 500
Items No. of animals examined

Ot
(%))
o
Ot
w1}

Eye sight reaction Normal 5 5] 5 5 5
Hearing reaction Normal 5 5 5 5 5
Sense of touch reaction Normal 5 5 5 5 5
Pain reaction Normal 5 5 5 5 5
Pupil reflex Normal 5 5 5 5 5
Righting reflex Normal 5 5 5 5 5




Table 9 Incidence of responses in the sensory function test of male rats treated with
N-phenyl-1-naphthylamine in the repeated dose 28-day oral toxicity study

{ On week 2 of recovery period )

-'[z-
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Dose(mg/kg/day) 0 500
Items No. of animals examined 5 5
Hearing reaction Normal 5 5
Eye sight reaction Normal 5 5
Sense of touch reaction Normal 5 B
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-phenyl-1-naphthylamine in the repeated dose 28-day oral toxicity study

{ On week 2 of recovery period )

Dose(mg/kg/day) 0 500
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 B
Pupil reflex Normal 5 5
Righting reflex Normal 5 5
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Table 11 Mean value of grip strength and motor activity of male rats treated with
N-phenyl-1-naphthylamine 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 5 816 456 11454
* 118 + 147 + 1792

4 5 730 446 9897
+ 143 + 185 + 1487

20 5 575 * 427 12501
+ 88 £ 095 += 1763

100 5 877 528 10913
+ 87 + 78 + 2629

500 5 638 386 9596
+ 87 + 55 + 1610

Each value is exprssed as meantS.D.
* : Significantly different from control at 5% level of probability
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Table 12 Mean value of grip strength and motor activity of female rats treated with
N-phenyl-1-naphthylamine 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 5 635 286 11726

+ 68 + 104 + 2841

4 b 591 210 12569

+ 122 + 38 + 2305

20 5 8595 198 13160
+ 117 + 23 + 1423

100 5 528 213 12871
+ 74 + 286 + 1089

500 b 470 223 12713
+ 68 + 43 + 1002

Each value is exprssed as meantS.D.
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Table 13 Mean value of grip strength and motor activity of male rats treated with
N-phenyl-1-naphthylamine 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 b 833 293 12986
+ 117 = 40 + 1344
500 5] 667 299 12784
+ 174 + 65 + 1663

Each value is exprssed as mean+S.D.
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Table 14 Mean value of grip strength and motor activity of female rats treated with
N-phenyl-1-naphthylamine 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 5 666 260 10513
+ 177 + 53 + 2074
500 5] 725 277 10816
£ 100 + 12 + 1991

Each value is exprssed as mean+S.D.
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Table 15 Body weight of male rats treated with N-phenyl-1-naphthylamine 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
0 153 210 278 341 389 235 401 443 470 69
+ 8 = 9 +£ 15 « 21 =+ 27 <+ 286 £+ 31 + 36 + 33 =z 9
(10 (10) (10) (10) (10) (10 6)) () ® (5)
4 154 204 271 325 360 206
+ 6 + 10 + 18 + 27 + 34 + 31
(5) (5) (5 (5) ® (5)
20 154 206 267 318 360 206
+ 8 £ 15 + 24 £ 36 <+ 43 + 38
(5) (5) (5); (5) (5) (5)
100 151 204 266 329 372 221
+ 6 £ 15 =+ 23 + 28 =+ 35 <+ 30
6)) (5) & 6)) (5) (5)
500 153 199 255 306 343 189 * 359 390 * 431 71
+ 6 + 10 + 18 + 28 + 836 + 33 + 27 + 27 + 33 + 15
(10) (10} (10) (10) ® &) 6)] (5 (5 6)]

Each value is expressed as meantS.D.

(0) : No. of animals

* . Significantly different from control at 5% level of probability
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Table 16

Body weight of female rats treated with N-phenyl-1-naphthylamine in the repeated dose 28-day oral toxicity study

®
Administration period Recovery period
Dose Gain
(mg/kg/day) Day 1 7 14 21 0 7 14 0~14
0 138 160 184 203 223 242 256 33
+ 5 + 10 <+ 16 + 17 =+ 20 £+ 20 + 20 *x 25 % 7
(10) (10) (10) (10) (5) () G) 5
4 140 166 185 206
+ 6 = 8 £ 8 +£ 11 <+ 13
(5) (5) 5 (5
20 138 171 197 214
+ 8 + 4 + 6 £ T =
(5) (5 (5) 5
100 137 160 188 212
£+ 7 +£ 10 =+ 12 £ 24 £ 18
5 (5) 6)) (5)
500 138 159 184 206 222 232 247 25
£ 5 = 8 £ 12 <+ 18 =+ 23 £ 38 = 31 £ 30 £ 14
(10) (10) (10) (10) (5 (5 ® (5)

Each value is expressed as mean+S.D.

{(n) : No. of animals



Table 17 Food consumption of male rats treated with N-phenyl-1-naphthylamine

in the repeated dose 28-day oral toxicity study
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( gfrat/day)

Dose Administration period Recovery period
(mg/kg/day) Week 1 2 3 4 1 2
0 29 31 31 34 27 33
+ 2 = 2 =+ 2 3 + 5 =+ 1
(10 (10) (10) (10) (5) (5
4 27 30 31 32
+ 4 £ 4 £ b 6
) 6)) (5 (5)
20 27 29 30 31
+ 2 = 1 <+ 6 5
(5 5 (5) (5)
100 26 29 33 33
+ 83 =+ 5 =+ 3 2
(5) (5) (5) 6
500 26 28 30 28 18 35
x 2 + 3 + b 11 + 9 + 4
(10) (10) (10) (10) ®) 5

Each value is expressed as mean+S.D.

(n) : No. of animals
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Table 18 Food consumption of female rats treated with N-phenyl-1-naphthylamine

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 18 19 17 18 16 24
£ 2 =% 3 + 3 =+ 3 + 5 & 4
(10) (10) (10) (10) ® )
4 20 18 17 19

£ 2 £ 4 £ 4 X 3

(5) 16)] 6) 65))
20 21 ** 20 18 22
+ 1 * 3 =+ 4 + 1

(5) (5) (5 )
100 20 * 19 21 18
+ 1 + 3 + 3 + 3

(5) (5) (5) 16))

500 20 ** 19 20 21 14 24
+ 2 + 2 + 4 + 4 £ 3 <+ 2
(10) (10) (10) (10) ® ®

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
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Table 19-1 Urinary findings of male rats treated with N-phenyl-1-naphthylamine in the repeated dose 28-day oral toxicity study

< On week 4 of administration period >

Dose  No. of Color Cloudy Volume™ Specific” pH
animals gravity
(mg/kg/day) PY Y PP — + (mL/18hr) 50 60 65 70 75 80 85
0 5 5 5 8.6 1.057 4 1
+ 3.0 = 0.018
4 5 5 5 8.7 1.050 4 1
£ 6.1 + 0.019
20 5 5 5 5.6 1.062 2 3
+= 2.0 = 0.008
100 5 2 3 5 7.0 1.054 3 2
+ 3.9 = 0.011
500 b 5 ¥ § 15.5 ** 1.029 * 4 1
+ 26 + 0.005
Dose  No. of Protein Glucose o Occult blood Urobilinogen
(mg/kg/day) animals  — % 1+ 2+ 3+ — 1+ 2+ 3+ — + 1+ 2+ 3+ 0.1 1 2
0 5 1 4 5 b
4 5 1 4 ) 5 5
20 5 5 b 5 5
100 5 1 4 5 5 5
500 5 1 1 3 b 5 5
a):MeanxS.D.

Color : PY(pale yellow), Y(yellow), PP(pale purple)

Cloudy : —(negligible), +{cloudy)

Protein : —(negligible), +(15~80mg/dL), 1+(30mg/dL), 2+(100mg/dL), 3-+300mg/dL)
Glucose : —(negligible), 1-+(100mg/dL), 2+(250mg/dLy), 3+{500mg/dL)

Occult blood : —(negligible), £(trace), 1+(slight), 2+(moderate), 3+(marked)
Urobilinogen : Ehrlich unit/dL

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

*% : Significantly different from control at 1% level of probability
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Table 19- 2 Urinary findings of male rats treated with N-phenyl-1-naphthylamine in the repeated dose 28-day oral toxicity study

< On week 4 of administration period >

Crystals
Dose No. of Erythrocytes Leukocytes Mg Ca Ams
(mg/kg/day) animals — 1+ 2+ 3+ — 1+ 2+ 3+ — 1+ 2+ 3+ — 1+ 2+ — i+ 2+
0 5 5 5 1 2 2 5 5
4 b 5 5 1 2 2 b 5
20 ) 5 5 1 2 2 5 5
100 5 5 ) 1 3 1 5 5
500 5 5 5 3 1 1 5 5
Epithelial cells Casts Fat
Dose  No.of Sq R S G H W globules
(mg/kg/day) animals  — 1+ 2+ 3+ — 1+ 2+ — 1+ 2+ . — 1+ — 1+ — 1+ - 1+ 2+
0 5 1 4 5 5 5 b 5 5
4 5 1 4 5 5 5 b 5 d
20 5 5 5 ] 5 5 5 5
100 5 5 ] ] 5 5 5 5
500 5 5 5 5 5 5 5 5

— ; Not observed, 1+; A few in some fields, 2+ ; A few in all fields, 3+ ; Many in all fields
Crystals ; Mg (ammonium magnesium phosphate), Ca (caleium carbonate), Ams (amorphous)
Epithelial cells ; Sq (squamous), R (round), S (spindle)

Casts ; G (granule), H (hyaline), W (waxy)
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Table 20 - 1 Urinary findings of female rats treated with N-phenyl-1-naphthylamine in the repeated dose 28-day oral toxicity study
< On weeak 4 of administration period >
Dose  No. of Color Cloudy Volume™ Specific” pH
animals gravity
(mg/kg/day) PY Y PP - o+ (mL/18hr) 50 60 65 170 75 80 85
0 5 5 5 6.3 1.048 1 1 3
+ 3.3 + 0.013
4 5 5 5 5.5 1.060 1 2 2
x 2.3 + 0.016
20 5 3 2 5 5.2 1.061 3 2
+ 2.7 + 0.007
100 5 2 3* 5 4.6 1.064 1 1 3
% 1.2 £ 0.010
500 5 b ** b 119 * 1.037 5
+ 4.7 + 0.008
Dose  No. of Protein Glucose Occult blood Urobilinogen
(ng/kg/day) animals — & 1+ 2+ 3+ 1+ 2+ 3+ $ 1+ 2+ 3r 01 1 2
0 5 2 3 5
4 5 2 3 5
20 5 1 4 5
100 5 1 4 5
500 5 1 3 1 5
a):Mean+S.D.

Color : PY(pale yellow), Y(yellow), PP(pale purple)

Cloudy : —(negligible), +{(cloudy)
Protein : —{(negligible), £(15~30mg/dL), 1+(30mg/dL), 2++(100mg/dL), 3-+(300mg/dL)
Glucose : —(negligible), 1+(2100mg/dL), 2+(250mg/dL), 3-+(500mg/dL)

Occult blood : —{negligible), £({trace), 1+(slight), 2-+(moderate), 3-+{marked)

Urobilinogen : Ehrlich unit/dL

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

** : Significantly different from control at 1% level of probability
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Table 20- 2 Urinary findings of female rats treated with N-phenyl-1-naphthylamine in the repeated dose 28-day oral toxicity study

< On week 4 of administration period >

Crystals
Dose No. of Ervthrocytes Leukocytes Mg Ca Ams
(mg/kg/day) animals  — 1+ 2+ 3+ — 1+ 2+ 3+ - 1+ 2+ 3+ - 1+ 2+ — 1+ 2+
0 5 5 5 2 3 5 5
4 5 5 5 1 2 1 1 5 5
20 5 5 ) 3 1 1 5 5
100 5 5 5 2 3 5 5
500 5 5 5 1 2 2 5 5
Epithelial cells Casts Fat
Dose No. of Sq R S G H W globules
(mg/keg/day) animals  — 1+ 2+ 3+ — 1+ 2+ — 1+ 2+ . — 1+ — 1+ — 1+ — 1+ 2+
0 5 5 5 b 5 5 5 5
4 5 5 5 5 5 ] 5 5
20 5 1 4 5 5 ] 5 5 5
100 ) 1 4 5 5 5 5 5 5
500 5 5 5 5 5 5 5 5

—; Not observed, 1+; A few in some fields, 2+ ; A few in all fields, 3+ ; Many in all fields
Crystals ; Mg (ammonium magnesium phosphate), Ca (calcium carbonate), Ams (amorphous)
Epithelial cells ; Sq (squamous), R (round), S (spindle)

Casts ; G (granule), H (hyaline), W (waxy)
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Table 21-1 Urinary findings of male rats treated with N-phenyl-1-naphthylamine in the repeated dose 28-day oral toxicity study

< On week 2 of recovery period >

Dose  No. of Volume® Specific®’ pH
animals gravity
(ng/kg/day) PY (mL/18hr) 70 75 80 85
0 ) ) 8.7 1.066 1 2 2
+ 2.4 + 0.009
500 b b 9.1 1.060 4 1
+ 2.8 + 0.007
Dose  No.of Glucose Occult blood Urobilinogen
(mg/kg/day) animals  — 1+ 2+ 3+ 3+ 0.1 1 2
0 B 5
500 5 1 5
a): Mean+S.D.

Color : PY(pale yellow), Y(yellow), PP(pale purple)
Cloudy : —(negligible), -+(cloudy)

Protein : —(negligible), £(15~30mg/dL), 1+(380mg/dL)}, 2+(100mg/dL), 3+(300mg/dL)
Glucose : —{(negligible), 1-+(100mg/dLy), 2-+(250mg/dL), 3-+(500mg/dL)
Occult blood : —{(negligible), +{trace), 1+(slight), 2+{moderate), 3+(marked)

Urobilinogen : Ehrlich unit/dL
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Table 21 - 2 Urinary findings of male rats treated with N-phenyl-1-naphthylamine in the repeated dose 28-day oral toxicity study
< On week 2 of recovery period >
Crystals
Dose  No. of Erythrocytes Leukocytes Mg Ca Ams
(mg/kg/day) animals - 1+ 2+ 3+ — 1+ 2+ 3+ —~ 1+ 2+ 3+ — 1+ [ xn — 1+ o
0 5 5 5 1 3 1 5 5
500 5 4 1 4 1 1 2 2 5 5
Eﬁithelial cells Casts Fat
Dose  No. of Sq R S G - H W globules
(mg/kg/day) animals — 1+ 2+ 3+ — 1+ 2+ — 1+ 2+ - 1+ — 1+ — 1+ _ 1+ oF
0 5 5 5 5 5 5 5 5
500 5 1 4 5 5 5 5 5 5

— 5 Not, observed, 1+; A few in some fields, 2+; A few in all fields, 3+; Many in all fields
Crystals ; Mg (ammonium magnesium phosphate), Ca (calcium carbonate), Ams (amorphous)
Epithelial cells ; Sq (squamous), R (round), S (spindle)

Casts ; G (granule), H (hyaline), W (waxzy)
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Table 22 - 1

< On week 2 of recovery period >

Urinary findings of female rats treated with N-phenyl-1-naphthylamine in the repeated dose 28-day oral toxicity study

Dose  No. of Volume® Specific” pH
animals gravity
(mg/kg/day) (mL/18hr) 70 75 80 85
0 5 6.2 1.067 4 1
+ 2.1 0.007
500 5 6.6 1.062 1 1 3
+ 20 0.006
Dose  No.of Glucose Occult blood Urobilinogen
(mg/kg/day) animals 1+ 2+ 3+ 3+ 0.1 1 2
0 5 5
500 5 1 5
a):Mean+S.D.

Color : PY(pale yellow), Y(yellow), PP(pale purple)
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)}
Occult blood : —(negligible), 2{trace), 1-+{slight), 2+(moderate), 3+(marked)

Urobilinogen : Ehrlich unit/dL
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Table 22 - 2 Urinary findings of female rats treated with N-phenyl-1-naphthylamine in the repeated dose 28-day oral toxicity study

< On week 2 of recovery period >

Crystals
Dose  No.of Erythrocytes Leukocytes Mg Ca Ams
(mg/kg/day) animals  — 1+ 2+ 3+ — 1+ 2+ 3+ — 1+ 2+ 3+ — 1+ 2+ = 1+t o+
0 5 5 5 2 1 2 5 5
500 5 4 1 4 1 3 1 1 5 5
Epithelial cells _ Casts Fat
Dose No. of Sq R ) G H W globules
(mg/kg/day) animals — 1+ 2+ 3+ — 1+ 2+ - 1+ 2+ — 1+ - 1+ - 1+ — 1+  2F
0 5 5 5 5 5 5 5 5
500 5 1 4 5 5 5 5 5 b

— ; Not observed, 1+; A few in some fields, 2+; A few in all fields, 3+ ; Many in all fields
Crystals ; Mg (ammonium magnesium phosphate), Ca (calcium carbonate), Ams (amorphous)
Epithelial cells ; Sq (squamous), R {round), S {spindle)

Casts ; G (granule), H (hyaline), W (waxy)
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Table 23 Hematological findings of male rats treated with N-phenyl-1-naphthylamine
in the repeated dose 28-day oral toxicity study

< At the end of administration period >

Dose No. of RBC Hb Hi MCV MCH MCHC Ret. PT
(mg/kg/day) animals (10%/L) {e/dL) D) (fL) (pg) (%) (%o (sec)
0 5 763 15.1 45.9 61 20.0 32.8 31.7 13.4
+ 14 + 04 + 1.0 + 2 + 08 + 04 + 19 £ 07
4 B 777 15.0 45.6 59 19.3 32.9 34.9 135
+ 14 + 0.8 + 20 + 2 + 08 + 0.3 + 94 + 12
20 5 784 15.3 47.2 60 19.5 32.4 24.0 13.1
+ 10 + 04 + 1.0 & 1 + 0.3 + 02 + 89 + 02
100 5 132 145 44.8 61 19.8 32,5 447 13.0
+ 23 + 03 + 10 + 2 + 086 + 0.2 + 4.7 + 03
500 4 681 12.8 ** 40.5 ** 60 18.8 315 # 78.7 ** 13.0
+ 54 + 05 + 0.6 + 4 + 09 + 038 + 13.8 + 03
Dose No. of APTT Plat. WBC Differential leukocyte counts (%)
(mg/kg/day) anjmals {sec) (10%al)  (10%ml) Baso. Eosin. Neutvo. Lymph. Mono.
0 B 19.8 131 74 0.0 0.7 14.8 81.3 3.4
+ 14 + 9 + 25 + 00 + 02 + 2.2 + 3.0 + 09
4 ) 22.0 141 60 0.0 0.8 15.8 80.2 3.2
x 23 + 10 + 11 + 0.0 + 0.1 + 24 + 25 £ 07
20 5 19.5 1338 5 0.0 08 16.5 79.2 3.6
+ 1.0 + 14 + 18 + 0.0 + 0.3 + 4.5 + 4.2 + 0.6

100 5 19.7 142 90 0.0 0.8 17.1 79.0 3.4
+ 1.7 + 23 + 44 + 0.0 + 02 + 0.7 + 0.7 + 0.8

500 4 22.5 158 102 0.0 0.4 15.4 81.3 3.0
+x 2.1 + 17 + 28 + 0.0 + 02 + 5.3 + 6.3 + 1.0

Each value 1s expressed as meantS.D.
* : Significantly different from control at 5% level of probability
** | Significantly different from control at 1% level of probability
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Table 24 Hematological findings of female rats treated with N-phenyl-1-naphthylamine
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*L) (g/dL) (%) (L) (pg) (%) (%o) (sec)
0 5 758 14.5 42.8 57 19.2 33.7 27.9 13.3
+ 58 = 0.7 + 186 + 3 + 0.6 + 04 + 6.4 x 05
4 5 734 14.3 42.8 58 19.4 334 349 13.2
+ 18 + 0.5 + 14 + 2 x 0.5 + 04 + 6.8 x 03
20 5 746 146 43.8 58 19.6 33.7 25.1 13.4
* 25 £ 0.7 + 18 + 1 £ 04 + 03 + 63 + 04
100 5 744 14.3 43.2 58 19.2 33.1 28.8 13.6
+ 29 + 05 + 14 + 1 + 0.6 + 0.5 + 33 + 0.5
500 5 838 ** 12.8 ** 38.7* 61 19.3 31.8 ** 102.5 * 13.2
x 32 + 0.8 + 3.1 * 3 + 0.8 x 0.5 + 16.0 + 03
Dose No. of APTT Plat. WBC Differential lenkocyte counts (%)
(mg/kg/day) animals (sec) (10%pl)  (10*mL) Baso. Eosin.  Neutro. Lymph. Mono.
0 5 17.4 146 39 0.0 1.4 16.0 80.3 2.3
+ 1.4 + 13 + 11 + 0.0 £ 05 x 4.9 + 5.4 + 0.8
4 5 17.8 146 48 0.0 1.6 19.9 76.1 2.4
+ 1.8 + 15 + 14 + 00 + 056 + 49 + 58 + 05
20 5 18.7 132 50 0.0 1.2 17.8 79.4 1.8
+ 1.1 + 5 + 11 + 00 + 05 £ 24 + 34 + 0.7
100 5 18.7 138 57 0.0 0.9 18.7 78.8 2.0
= 0.6 * 8 + 15 + 0.0 + 06 + 3.7 x 46 + L1
500 5 19.6 130 b1 0.0 1.0 17.1 80.2 1.6
+ 20 + 58 + 17 + 0.0 + 08 + 3.7 + 4.8 + 0.6

Each value is expressed as mean+S.D.

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



Table 25 Hematological findings of male rats treated with N-phenyl-1-naphthylamine
in the repeated dose 28-day oral toxicity study

< At the end of recovery period >

Dose No. of RBC Hb Hi MCV MCH MCHC Ret. PT
(mg/kg/day) animals (10°mL)  (g/dL) (©6) (L) (og) ©6) (%o (sec)
0 5 849 15.5 48.5 55 18.3 334 22.0 12.8
x 39 + 08 x 21 % 0 + 02 £ 03 + 36 + 086

500 5 738 ** 144 * 4.7 81 ** 19.6 *= 32.3 ** 43.8 ** 12.7

+ 28 £ 05 +x 186 + 2 «+ 08 x 0.3 + 9.9 + 02

Dose No. of APTT Plat. WBC Differential leukocyte counts (%)

{mg/kg/day) animals (sec) (10*ml)  (0PmL) Baso. Eosin.  Neutro. Lymph. Mono.
0 b 21.7 146 88 0.0 1.4 15.8 80.3 29

+ 04 + 6 + 18 + 00 + 04 + 3.l + 3b + 06

-Iv-

500 5 21.7 136 91 0.0 0.7 * 13.9 82.1 3.2
+ 1.8 + 18 + 13 + 00 + 03 + 4.2 + 3.7 + 0.8

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

1€3-G0'ON Apmig



Table 26

Hematological findings of female rats treated with N-phenyl-1-naphthylamine

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*L) (g/dl) (%) (fL) (g %) (%o0) (sec)
0 5 779 14.9 43.6 &8 15.1 34.2 20.4 13.4
x 17 + 03 + 0.6 & 1 + 0.6 + 0.8 + 186 + 06
500 5 694 ** 13.7 ** 409 * 59 ** 19.8 33.6 29.3 138.5
* 44 + 05 + 18 & 1 + 0.7 + 04 + 10.3 + 04
Dose No. of "APTT ~ Plat. WBC " Differential loukocyte counts (%)
(mg/kg/day) animals (sec) (10%ul)  (10%ul) Baso. Eosin. Neutro. Lymph. Mono.
0 5 18.1 127 43 0.0 1.8 14.1 81.2 3.4
£+ 0.9 + 6 + 12 + 0.0 + 03 + 3.5 + 36 + 0.5
4; 500 5 18.1 114 54 0.0 1.0 14.4 81.3 3.2
P * 1.3 + 54 =+ 19 £ 00 x 05 + 22 + 21 + 08

‘Each value is expressed as mean=S:D). .
* : Significantly different from control at 5% level of probability
*% : Significantly different from control at 1% level of probability
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Table 27 Blood bicchemical findings of male rats treated with N-phenyl-1-naphthylamine
in the repeated dose 28-day oral toxicity study
< At the end of administration period >
Dose No. of LDH AST ALT ALP yGTP T.P. Alb. AlG T-Cho. T.G.
(mg/kg/day) animals qu/L) (TU/L) ([U/L) (Iu/L) (TU/L) (g/al) (g/dL) (mg/dl)  (mg/dL)
0 5 303 64 32 824 0.50 5.66 2.68 0.90 68 73
+ 43 * 5 & 5 + 111 x 0.22 + 015 + 0.08 &+ 0.07 + 15 + 41
4 5 523 70 35 783 0.29 5.81 2.88 0.98 73 67
+ 306 + 18 + 10 + 242 + 0.14 +£ 009 010 +008 =+ 15 7
20 5 245 61 29 680 0.40 5.75 2.88 1.01 73 78
x 92 = 4 = 4 + 77 x 0.21 + 016 + 025 + 0.12 + 7 + 13
100 5 397 69 31 ‘895 0.44 5.87 3.05*  108* 85 75
+ 257 + 7 * 2 + 121 + 0.28 + 021 + 014 &+ 0.05 + 6 =+ 21
é 500 4 423 68 34 910 0.71 6.04 3.48 ** 186 ** 57 35
. + 228 & 4 = 5 + 104 x 0.3l + 024 1 016 * 011 + 13 < 5
Dose No. of Glu. BUN Croa. T-Bil. Ca P Na K Cl
(mg/kg/day) animals (mg/dl)  (mg/dl) (mg/dl) (ng/dl) (mg/dl) (mg/dl) (mEqL) (mEgL) (mEq/L)
0 5 151 10.8 0.38 0.34 0.6 8.2 148 5.04 105
+ 16 + 10 +005 003 <+ 03 + 07 = 1 + 032 % 1
4 5 141 10.3 0.40 0.41 9.7 8.3 147 5.17 105
+ 13 + 315 +008 +007 =z 03 =+ 06 = 1 + 045 & 1
20 5 145 11.9 0.40 0.42 8.9 9.2 147 5.58 103
+ 30 1+ 12 + 0.04 + 0.06 + 02 + 12 2 1 + 0.80 & 3
100 5 142 12.0 0.41 0.52 # 9.5 8.1 147 5.80 105
EV,? £+ 19 =z O £ 008 007 =+ 03 + 03 =z 1 + 042 & 2
& 500 4 142 13.1 * 0.44 1.03 ** 9.6 8.1 148 * 5.89 108
g: + 2] + 1.2 + 0.02 + 02 = 08 =+ 10 & 2 + 0.55 + 2
o
Nk Each value is expressed as meantS.D.
8 * : Significantly different from controel at 5% level of probability
p—

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



Table 28 Blood biochemical findings of female rats treated with N-phenyl-1-naphthylamine
in the repeated dose 28-day oral toxicity study

< At the end of administration period >

Dose  No. of LDH AST ALT ALP Yy-GTP T.P. Alb. A/G  T-Cho. T.G.
(mg/kglday) animals (Tu/L) (ru/L) TU/L) (TU/L) (TU/L) (g/aL) (g/dL) (mg/dL)  (mg/dl)
¥} 15} 482 76 25 B89 0.564 5.87 2.96 1.02 71 3l
* 79 + 2 + 3 + 101 + 0.82 + 0.18 + 0.11 + 0.05 + 7 + 10
4 5 492 70 24 578 0.73 5.92 2.96 1.00 59 18 **
+ 182 + 5 + 4 + 22 + 0.32 + 0.29 + 0.21 + 0.11 + 7 + 6
20 5 443 88 28 489 0.96 5.81 3.05 1.11 61 16 *+*
+ 118 + 32 * 5 + 134 + 0.37 + 0.22 + 0.24 + 0.10 + 11 + B
100 5 581 117 35 386 0.71 5.90 © 3.08 1.09 67 16 **
+ 4686 + 80 + 12 + 56 + 0.49 + 0.39 + 0.22 + 0.09 + 10 * 3
4'; 500 5 411 68 36 521 .80 B6.58 ** 3.87 ** 1.43 ** 80 29
o + 180 * 5 + 10 + 151 + 0.45 + 0.14 + 0.17 + 0.13 + 186 + 4
Dose No. of Glu. BUN Crea. T-Ril. Ca P Na K Cl
(mg/kg/day) animals (mg/dl)  (mg/dl)  (ng/dl) (mg/dl) (mg/dl) (mg/dl) (mEg/L) (mEqL) (mEg/L)
0 5 136 13.3 0.47 0.26 9.4 6.8 148 4.83 107
+ 10 + 17 + 0.03 + 002 .+ 02 + 0.6 & 1 + 0.17 + 1
4 5 109 * 13.2 0.43 0.27 9.3 74 146 5.13 108
* 11 + 1.7 + 0.03 + 0.02 + 02 + 0.9 % 2 + 0.18 + 1
20 5 130 146 0.43 0.29 9.2 7.1 146 464 108
+ 11 + 2.8 + 0.03 + 0.02 + 0.2 + 0.9 % 1 + 0.21 + 2
100 5 123 14.1 0.46 0.43 % 9.6 7.8 146 481 106
% + 14 + 25 + 0.05 + 0.05 + 0.2 + 11 + 2 + 0.80 + 2
‘% 500 5 124 15.4 0.48 1.20 *= 10.0 ** 7.6 148 5.16 107
Z, * 16 + 4.7 + 0.05 + 0.30 + 0.2 + 0.8 + 2 + 0.38 + 1
o
8 Each value is expressed as meant8.D.
N * . Significantly different from control at 5% level of probability
fu

** ! Sjgnificantly different from control at 1% level of probability



Table 29 Blood biochemical findings of male rats treated with N-phenyl-1-naphthylamine
in the repeated dose 28-day oral toxicity study

< At the end of recovery period >

Dose No. of LDH AST ALT ALP y-GTP T.P. Alb. A/IG T-Cho. T.G.
(mg/ke/day) _animals (UL QUL) (UL (UL (UL @Ml (gl (mg/dl) _ (mg/dL)
0 5 253 65 35 547 0.81 8.04 2.91 0.93 38 50
+ 85 + 7 + 6 + 95 + 0.20 + 0.13 + 0.12 + 0.05 + 15 + 13
500 5 208 69 39 548 0.58 5.88 2.81 0.92 88 74
+ 85 + ] + 4 + 38 + 0.08 + 0.12 + 0.12 + 0.07 + 16 + 22
Dose  No. of Glo.  BUN _ Crea.  T-BiL Ca B Na 78 Tl
(mg/kg/day) animals (og/dl)  (mg/dl)  (mg/dl) (mg/dl) (mg/dl) (mg/dL) (mEqLl) (mEqL) (mEgL)
0 5 187 144 0.46 0.34 9.7 7.5 147 4.79 105
. + 17 + 20 + 0.03 + 0.02 + 02 + 0.8 + 1 + 0.14 + 1
PN
< 500 ) 149 13.1 0.42 0.41 * 9.4 7.9 148 B.05 #* 105
3 16 + 1.3 + 0.03 + 0.05 + 0.3 + 0.7 + 1 + 0.10 * 2

Each value is expressed as TmeantS.D.
* ! Significantly different from control at 5% level of probability
#* : Significantly different from control at 1% level of probability
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Table 30 Blood biochemical findings of female rats treated with N-phenyl-1-naphthylamine
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. A/G T-Cho. T.G.
{mg/kg/day) animals (TU/L) (TU/L) (IU/L) (TU/L) (TU/L) (g/dL) (g/dL) (mg/dl)  (mg/dL)
0 5 325 72 36 337 1.27 8.34 3.27 1.07 86 25
+ 8 =+ 12 =+ 3 £ 113 085 024 +£029 011 1+ 21 x 12
500 5 356 68 7 ** 333 0.79 6.28 3.20 1.04 85 41
+ 182 =+ 12 = 4 =z 63 =020 021 +015 +009 1+ 285 =z 18
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) (mEgL) (mEg/L) mEqL)
0 5 145 18.0 0.49 0.29 9.5 8.3 146 5.10 107

= 23 x 31 + 0.01 + 004 + 02 + 04 2 +x 026 1 1

500 5 132 16.1 0.45 0.25 9.6 7.2* 147 491 107
o 186 x 83 + 005 2003 =+ 03 =+ 07 + 1 + 024 1 1

Each value is expressed as mean+S.D.
* ! Significantly different from control at 5% level of probability
** : Significantly different from control at 1% level of probability
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Table 31 Incidence of necropsy findings of male rats treated with N-phenyl-1-naphthylamine
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 4 20 100 500 0 500

Fate KA KA KA KA FD KA Total KR KR

No.of animals 5 5 5 5 1 4 5 B 5

Liver : Large - 5 5 5 5 0 0 0 5 5

+ 0 0 0 0 1 4 b ** 0 0

Kidney : Large - 5 5 5 5 0 4 4 5] 5

KA : Killed by design at the end of administration period.

KR : Killed by design at the end of recovery period.

FD : Found dead.

Grade, -:Negative; +:Slight.

** . Sionificantly different from control at 1% level of probability.
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Table 32 Incidence of necropsy findings of female rats treated with N-phenyl-1-naphthylamine
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 4 20 100 500 0 500

Fate KA KA KA KA KA KR KR

No.of animals 5 b 5 5 5 5 5

Liver : Large - 5 5 5 5 0 5 5

+ 0 0 0 0 5 ** 0 0

Kidney : Red area, left 5) 5 5 4 5 5 5

++ 0 0 0 1 0 0 0

Mass, left - 5 5 5 5 5 5 4

++ 0 0 0 0 0 0 1

KA : Killed by design at the end of administration period.

KR : Killed by design at the end of recovery period.

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

** . Significantly different from control at 1% level of probability. -
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Table 33 Absolute and relative organ weights of male rats treated with N-phenyl-1-naphthylamine 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  Testis Epididy- Pituitary Thyroid
Animals weight gland mis gland gland
(mg/kg/day) @ ® (2 ® ® & (mg) ® ® ® (mg) (mg)
0 5 347 1.91 0.58 1.20 10.90 2.65 58.6 0.70 3.22 0.79 12.2 25.6
Absolute +18 +0.07 £0.09 +0.12 +0.78 +0.25 +4.3 +0.11 +0,17 +0.05 +0.6 +2.4
4 5 332 1.89 0.49 1.15 10.53 2.57 55.8 0.61 2.93 0.76 11.0 25.1
+32 +0.06 +0.08 £0.07 +]1.41 +0.33 +7.4 +0.07 +0.26 +0.05 +0.8 +3.7
20 5 334 1.92 0.47 1.14 10.53 2.63 84.5 0.67 3.26 0.79 11.9 26.4
+44 +0.12 +0.09 +0.11 +1.37 +0.34 *13.3 +0.11 +0.23 +0.08 *1.9 +2.7
100 5 339 1.91 0.54 1.16 13.26 2.64 58.3 0.78 3.01 0.76 11.4 29.5
131 +0.07 +0.13 +0.12 +1.92 +0.32 +4.6 +0.22 +0.15 +0.08 +1.6 +4.6
500 4 286 1.86 0.36* 1.02 15.81 **  2.56 53.4 0N 2.95 0.66 10.2 28.5
' +35 +0.08 +0.12 +0.11 +2.42 +0.47 £7.7 +0.27 +0.23 +0.10 +1.7 +1.7
0 5 347 0.55 0.17 0.54 8.14 0.77 18.9 0.20 0.93 0.23 3.6 7.3
Relative @ +18 +0.05 +0.03 +0.02 +0.12 +0.08 +1.4 +0.03 +0.10 +0.03 0.3 0.4
4 5 332 0.57 0.15 0.34 3.17 0.78 16.8 0.18 0.89 0.23 3.3 7.6
+32 +0.04 +0.02 +0,02 +0.22 +0.11 +1.4 +0.02 +0.10 +0,02 0.3 +1.2
20 5 334 0.58 0.14 0.34 3.18 0.79 16.2 0.20 0.99 0.24 3.6 7.9
+44 +0.05 +0.03 +0.03 +0.03 +0.06 +2.3 +0.01 +0.09 +0.02 +0.3 +0.4
100 5 339 0.57 0.16 0.34 3.90 0.78 17.2 0.22 0.89 0.22 3.4 8.7
+31 +0.05 +0.03 +0.04 +0.35 +0.05 +0.9 +0.05 +0.11 +0.02 +0.3 +0.8

500 4 286 0.66 * 0.13 0.38 5.34 ** 0.90 19.0 0.25 1.04 0.23 3.5 10.1 **
+35 +0.06 +0.04 +0.02 +0,23 +0.13 +3.9 +0.07 +0.11 +0.04 +0.2 +1.2

Each value is expressed as mean = 8.D.

@ : Relative organ weight per 100g body weight.
* : Significantly different from control at 5% level of probability.
** . Significantly different from control at 1% level of probability.



Table 34 Absolute and relative organ weights of female rats treated with N-phenyl-1-naphthylamine 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) ® (2 ® ® ® (® (mg) @ (mg) (mg) (mg)

0 203 1.80 0.42 0.72 5.88 1.50 62.6 0.40 74.6 12,7 18.0

Absolute +20 +0.09 +0.10 +0.06 +0.76 +0,09 +85.5 +0.03 +5.5 +1.8 +2.7

4 206 1.83 0.44 0.77 5.90 1.62 72.6 0.47 76.8 13.3 20.0

+8 +=0.06 +0.11 +0.02 +0.50 +0.18 +11.3 +0.09 +7.6 +2.5 +2.0

20 219 1.83 0.47 0.79 6.85 1.76 * 63.8 0.48 986.0 14.9 20.7

+7 +0.07 +0.08 +0.06 +0.49 +0.12 +16.8 +0.07 +10.7 +1.0 +3.7

100 209 1.75 0.49 0.78 7.04 1.70 82.9 0.48 84.2 13.9 21.8

+16 +0.10 +0.07 +0.09 +0.68 +0.10 +5.8 +0.02 +9.2 +1.1 +3.8

600 198 1.79 0.37 0.78 10.06 ** 1.72 * 63.4 0.56 ** 79.8 11.7 23.9

c;-t +7 +0.10 +0.08 +0.06 +0.97 +0.13 +7.6 +0.05 +14.9 +1.1 +3.3
S

' 0 203 0.89 0.21 0.36 2.90 0.75 31.1 0.20 371 6.3 9.0

Relative @ +20 +0.07 +0.07 +0.01 +0.13 +0.06 +3.8 20.02 +4.3 +0.6 +1.9

4 206 0.89 0.21 0.37 2.86 0.78 36.2 0.23 37.2 8.5 9.7

+8 +0.02 +0.05 +0.02 +0.20 +0.08 +5.1 +0.04 +3.2 +1.2 +0.8

20 219 0.84 0.21 0.36 3.13 0.80 29.2 0.22 43.8 6.8 9.5

+7 +0.04 +0.04 +0.02 +0.22 +0.07 +8.0 +0.03 +4.7 +0.6 *1.7

100 209 0.83 0.24 0.37 3.37 * 0.82 30.0 0.23 40.5 8.7 10,56

+18 +0.056 +0.03 +0.03 +0.11 +0.07 +£1.3 =0.01 +6.2 +=0.7 +2.1

500 198 0.90 0.19 0.39 5.08 ** 0.87 321 0.29 ** 40.5 5.9 12.1

+7 +0.05 +0.04 +0.03 +0.36 +0.07 +4.8 +0.02 +8.6 +0.7 +1.8

1£3-90°ON ApniS

Each value is expressed as mean + S.D.

@ : Relative organ weight per 100g body weight.
* : Significantly different from control at 5% level of probability.
** . Qionificantly different from control at 1% level of probability.
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Table 35 Absolute and relative organ weights of male rats treated with N-phenyl-1-naphthylamine 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) ® ® @ ® @ 164] (mg) ® ® ® (mg) (mg)

0 5] 432 1.97 0.52 1.80 12.01 2,95 67.8 0.73 3.29 1.08 18.0 31.2

Absolute +33 +0.04 +0.14  +0.07 +0.98 +0.14 +0.1 +0.08 +0.12 +0.07 +1.6 +3.3
500 5 388 * 1.97 0.58 1.28 12.37 2.87 66.1 0.94 ** 328 1.08 12.3 28.1

27 +0.02 +0.16 =0.12 +1.66 +0.186 +4.4 +0.10 +0.25 +0.05 +0.6 *2.5

0 5 432 0.46 0.12 0.30 2.99 0.68 15.7 >0.17 0.78 0.26 3.0 7.2

Relative @ +33 +0.03 +0.03 +£0.01 +0.04 +0.03 +1.7 +0.01 +0.07 +0.02 +0.2 +0.4
500 5 388 * 0.51 * 0.14 0.33 ** 3.18 0.74 17.0 0.25 ** 0.84 0.28 3.2 7.3

+27 +0.04 +0.04 +0.01 +0.28 +0.08 +1.3 +0.04 +0.08 +0.03 +0.1 0.9

Each value is expressed as mean + S.D.
@ : Relative organ weight per 100g body weight.

* : Significantly different from control at 5% level of probability,
** . Significantly different from control at 1% level of probability.
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Table 36 Absolute and relative organ weights of female rats treated with N-phenyl-1-naphthylamine 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) (® (® (= ® (® (e (mg) ® (mg) {mg) (mg)

0 5 285 1.80 0.45 0.81 8.53 1.69 77.8 0.47 86.5 15.1 20.5

Absolute +20 +0.07 +0.12 +0.09 +0.80 +0.13 +11.1 +0.05 +18.1 +1.2 +1.8
500 5] 224 1.86 0.37 0.82 6.88 1.76 65.5 0.50 94.7 13.0 21.2

+28 *0.11 +0.09 +0.09 +0.54 +0.88 +5.1 +0.10 +18.6 +1.9 +3.8

0 5 235 0.77 0.19 0.35 2.78 0.72 33.3 0.20 37.3 6.5 8.8

‘Relative @ +20 +0.04 +0.05 +0.02 +0.15 +0.10 +4.7 +0.02 +10.2 +0.8 +1.2
500 5 224 0.84 0.16 0.87 3.09 * 0.78 29.5 0.22 42.0 58 94

+28 +0.09 +0.03 +0.02 +0.18 +0.07 +3.4 +0.03 +5.0 +0.9 +0.9

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 37-1

Incidence of histopathological findings of male rats treated with N-phenyl-1-naphthylamine 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 4 20 100 500 0 500
Fate KA KA KA KA FD KA Total KR KR
No.of animals 5 5 5 5 1 4 5 5 5
Lung : Mineralization, artery - 4 # # # 1 4 5 # #
+ 1 # # # 0 0 0 # #
Heart : Myocardial degeneration/fibrosis - 4 # # # 1 4 5 # #
+ 1 # # # 0 0 0 # #
Liver : Hypertrophy, hepatocyte, centrilobular - 5 B 5 4 0 0 0 5 4
+ 0 0 0 1 1] 0 0 0 1
- oJo 3lo glo jlo Y ¢ 3le= jlo o
Necrosis, focal - 5 4 3 4 1 3 4 4 3
o+ 0 1 2 0 0 1 1 1 1
++ oJo glo 2o o § §  flw I [
Microgramuloma - 4 5 5 5 1 4 b 4 6
+ 1 0 0 0 4] 0 0 1 0
Kidney : Dilatation, distal/collecting tubules - 5 5 5 b 0 1 1 5 5
+ 0 0 0 0 0 3 3 0 0
t o] © 5 Jo 0 Jo 0 Jo 9 0 1 Jo+ 0 Jo 0 Jo
Necrosis, papilla - 5 5 6 5 0 3 3 5 5
+ 0 0 0 0 1 1 2 0 0
Mineralization, papilla - B B 5 5 1 4 5 5 4
+ 0 0 0 0 0 0 0 0 1
Hyaline droplet, proximal tubular epithelium - 0 0 1 1 1 1 2 0 1
: 0 o Jo (Jo o 3 ile e il
++ 1] 1 0 0 0 0 0 0 0
Basophilic tubule - 3 4 4 5 0 0 0 4 0
+ 2Jo tlo fle Jle 5 o oJo ile 3le
++ 0 0 0 0 0 4 4 0 2
H o %o %o Jlo % & 1o~ Jlo 2]

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; ++:Moderate; +++:Severs.
No abnormalities were detected in the brain, pituitary, thyroid, parathyroid, 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 control and 500 mg/kg group.

* : Significantly different from control at 5% level of probability
** : Sjgnificantly different from control at 1% level of probability
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Table 837-2  Incidence of histopathological findings of male rats treated with N-phenyl-1-naphthylamine 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 4 20 100 500 0 500

Fate KA KA KA KA FD KA Total KR KR

No.of animals 5 5] 5] ) 1 4 5 5 5

Kidney : Eosinophilic body, proximal tubular epithelium 5 5 5 5 1 4 5 4 5

(Continued) + 0 0 0 0 0 0 0 1 0

Cast, hyaline - 4 5 5 ] 0 3 3 5 5

+ 1 0 0 0 0 1 1 0 0

-+ oJo plo flo o ¢ lle 0 0

Cyst, solitary - 5 4 5 4 1 4 5 4 3

+ 0 1 0 1 0 0 0 1 2

Cyst, multiple - 5] 5 5 5 1 4 5 5 4

4+ 0 0 0 0 0 0 0 0 1

Fibrosis, cortex, focal - 4 5 5 5 1 4 5 5 b

+ 1 0 0 0 )] 0 0 ) 0

Thymus : Atrophy - b} # # # 0 4 4 # #

+ 0 # # # 1 0 1 # #

Hemorrhage - 5 # # # 0 4 4 # #

+ 0 # # # 1 0 1 # #

Spleen + Hematopoiesis, extramedullary - 0 0 0 0 0 0 0 0 0
4 tlo 2o 2o e A [ sle 2w

o+ ] 0 0 3 0 3 3 0 2

Deposit, pigment, brown - 0 0 0 0 0 0 0 0 0
+ 5](5> 5](5) 5](5) 5](5) 1 4 5](5) 5](5) 3](3)

S 0 0 0 0 0 0 0 0 2

Congestion - 5 5 5 5 0 4 4 5 5

ek 0 0 0 0 1 0 1 0 0

Prostate : Cellular infiltration, lymphoeyte, interstitium - 4 # # # 1 4 5 # #

+ 1 # # # 0 0 o # #

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; ++:Moderate.

No abnormalities wers detected in the brain, pituitary, thyroid, parathyroid, trachea, stomach, small intestine, large intestine, adrenal, urinary bladder, testis, epididymis, seminal vesicle, spinal
cord, seiatic nerve, bons marrow, lymph nodes and sye ball from animals of control and 500 mg/kg group.
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Table 38-1  Incidence of histopathological findings of female rats treated with N-phenyl-1-naphthylamine 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 4 20 100 500 0 500
Fate KA KA KA KA KA KR KR
No.of animala 5 5 b 5 5 5 5
Lung : Mineralization, artery - 4 # # # 5 # #
+ 1 # # # 0 # #
Liver : Hypertrophy, hepatocyte, centrilobular - 5 5 5 4 0 5 4
+ 0 0 0 1 0 0 1
> 0o Slo Jlo jlo e~ o o
Necrosis, focal - B b 5 5 4 1 5
+ 0 0 0 0 1 1 ]
Microgramuloma - 4 4 4 4 4 4 5
+ 1 1 1 1 1 1 0
Degeneration, fatty, hepatocyte, peripheral - 4 4 5 B 53 5 5
+ 1 1 0 0 0 0 0
Fibrosis, focal - 5 5 5 5 5 b 4
+ 0 0 0 0 0 0 1
Kidney : Dilatation, distal/collecting tubules - b 5 5 5 2 5] 5]
+ 0 0 0 0 3 0 0
Necrosis, papilla - 5 5 5 5 3 6 2
+ 0 0 0 0 1 0 3
- o Jlo o o lle o e
Basophilie tubule - 3 4 4 5 1 3 5]
+ 2 1 1 0 4 2 0

KA : Killed by design at the end of administration period, XR : Killed by design at the end of recovery period, #:Not examined.

Grade, -:Negative; +:slight; ++:Moderate; +4++:Severe.

No abnormalities were brain, pituitary, thyroid, parathyroid, trachea, heart, stomach, small intestine, large intestine, adrenal, urinary bladder, ovary, uterus, spinal cord, sciatic nerve,
bone marrow, lymph nodes and eye ball from animals of control and 500 mg/kg group.
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Table 38-2  Incidence of histopathological findings of female rats treated with N-phenyl-1-naphthylamine 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 4 20 100 500 0 500
Fate KA KA KA KA KA KR KR
No.of animals b5 b 5 5] 5 5 5]
Kidney : Cyst, solitary - 5 5 5 5 5} 5 4
(Continued) + 0 0 0 0 0 0 1
Fibrosis, cortex - 5 5 4 5 5 5 5
+ 0 0 1 0 0 0 0
Mineralization, cortico-medullary junction - 4 5 5 5 5 4 5
+ 1 0 0 0 0 1 0
Hemorrhagic necrosis, cortex, unilateral - 5 5 5 4 ) ) 5
+4 0 0 0 1 4] 0 0
Nephroblastoma, unilateral (malignant) 0 0 0 0 0 0 1
Thymus : Hemorrhage - 4 # # # 4 # #
+ 1 # # # 1 # #
Spleen : Hematopoiesis, extramsdullary . 0 0 0 0 0 0 0
+ 5J0 3lo 3le {lo jle ile e
++ 0 0 0 1 3 D 0
Devposit, pigment, brown - 0 0 0 0 0 0 0
N o 3le fle e plo e o
4+ 0 0 0 0 b *¥ 0 B **

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; ++:Moderate.

No abnormalities were brain, pituitary, thyroid, parathyroid, trachea, heart, stomach, small intestine, large intestine, adrenal, urinary bladder, ovary, uterus, spinal cord, sciatic nerve,
bone marrow, lymph nodes and eye ball from animals of control and 500 mg/kg group.

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