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-(L3-VAFNTF AN -T2 2-p-7 22Uy VT 3 v OWBAMKERD
REBURR (EEUARD EHED Srague-Danley R (Cri:tD) 7 v bERAVTHNE
Ufco RSB, HEEEE S 0 GREXERAED 4. 20 XU 100 mg/ke & U7co HEMEL
A RS XU 100 ng/kg HEHTIX 1 #HIOL, 4 BXT 20 ng/kg REHT
4135 TCR MR Ly AR S XU 100 ng/ke BESBHOMIES 5 IIcoL TR
MOEEBRIRET - o EORR. UFORMEB.,

1. #E58MbE L CEERBEAGIC, BERRD L OERYERSHEOVWTRICE
W HETEHNIIRD SNIEA - 72, '

2. —RIREDOZE(LE LT, 20 ng/kg DI EDOBREBOMEL S N2 TOREEHOHET,
BEEZIC—BEOREABR I N, REIRSEROZODTRVIHEINSEI D,
—HTRREHRSHIREDCKRSTT TIROONF bdH D REDFRIRIEE (MM
Ed 100 mg/kg BEBEHTEN I OEBMEICER LRE TS 5 & Yl X
Nt

3. BEETIE, 100 mg/kg BREBOMICBWTRESE | HICERSEDHNED ohfh,
I & HEEICIE, BKRYERSORBIIRD SN -7,

L. BEHEETEICER L RRETE. 100 ng/ky BEBOBET, BEM
100 ng/dL Bl E M T B L 7= 30 e 1 D SEBUERE A L 720 % 72 100 ng/kg
RSBOM 1Bl #3 1. 20 ne/ke BEOH 1 FIAE Y L E VEBEER L,
B ORI B RBIEIR 5T & 5 & RS N3 EERES bW -1,
EVERB IS TEORE T, SRR & WA SEOMIERED SR

e f:o

5. MRFHRETIE, HEHEKTENCIZ 100 ng/kg RESHOMBET < 7Y v N
{B78 5 NS FRMBEROFRSED . HTHERMBKMERBEDEMNL 5 i
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CHERBOWODS 1T, Ef, RRSHOMETE, IMUEKOEEIBIN R
woh, HTHT D RO EUEECTERIS | O YRS S X T VRO ERICER L
o [EHEBGIRIA TR CIHEBRM IR S BOMEIC NERE, ~< F 7Y v ME, F
SRR AR, AR MBI G ROBDHED S, HETIHBRARMER AR
ML,

6. BRESHHKRTROMBRECFHRETIE. 20 ng/ks HEHOMB LUV 100 ng/kg &
SEOBECSVWTREOBEOFRLEMARD S, £/, 100 ng/kg HEHD
HTRIVZATo—VEBEOFREHEMMNA iz, BIERBREMKRTHRORETIE.,
HERMERGORE L BOh 2 ELITRAD SNED - 1,

7. BSHRK TRERFIO 100 ng/kg RSHOMEICE W TIHFROENERNFEIC
oL, #TRENERELARICEML 72, DEARAMK TRERA TR,
100 mg/kg BSEDM CHBOHEMERNARICEML 7

8. BEHEKTHRERFOREZNREICE VT, FIIREEEOFEE OIS
100 mg/kg BESBOMERF]. 20 ng/kg BERDH 3 Fl. HR2F. 4ng/ke 5B
DHE 1B, 2 Fl. BESTRE OIS | FITERD Shic, JOELOBRERFRKE
i L, 100 ng/ke HSHOMRES LU 20 ng/kg 1B 5BHOMIC B\ THEEE0IC
BRUEIBH SN, Lug/kg BEBHIH VTR, REOBRER > T RBSEEIE
BEXHIEEE S ORI TERRD SN T —H EERBREE THROBBRAI TR, #
BUERSICERT 2 EE2 SN BE(LIRRBD SNLD -7,

PEDCEnd. FRBREBETIZHTS V-(L3-UAFLTFA)N =T == )b-
b7 2oLV UT I L OMBERIT. HIEE b dug/ke ThB LI NI,
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W (L3-VAFANTFA)N -T2obb-T 2oLV VT v id. BBERD
T LOERBIEFE LTHERSNTHD, 7y FEERORTHO 50%BERE, 2500
~3340 mg/kg %3 \\iE 3580 ng/kg! THD. —RKETR BREHO LD TR
HEIxhTwa?, —K., SD &F v MiZ 250, 1000 LU 2500 ppm DEET
SHrAMEBERELLES (BEEBRHETZEHTH 15.7, 62.3 BLU 153.8
ng/kg. HETIRENZN 18.5, 75.0 BEU 172.1 mg/kg WHMT 3) 121 &
EoWD. Al Y 2 RO, MMEOBL, MHEEE, TL73 v, 7a7Y v
AL LB, FFREROMIMAMET, BTIRE SR Y VL v REOH
MM Sh., WEBREMES b 250 ppn THB I ENHSMIH->TVEY
$7o. AR LBD SN TVEY, SE. TR LENE DL SRR 55
MHEAE BEEOo—RBELTV-(LI-DVAFATFN)N-Txz-b-T =LV
VT IvDTy Mk A28HERERSEERAR (BIEI4EM) 2ER L.

1535, ARBIE, WRBLEIZA 5 A, BEEE 1005, ERB10395. 61ERE1014
SEE TEHEEA 28AMOREREEBERE (LEEA A 54 2) BLOLE
W GLP (REFISOE 3 A31A. BREHI0E. KRS 2005, SoREHESE. KETMIA6S
F11A180. BOTHE 2335, AHEH8S. 63EDE 8235) 1Tht - THM LI,



5 #*1

1. HBMES L UREREDOTS

wHEmE s LT, EOREEINI N-(LF-VAFNTFIIN)-N -7
2o P-T 2Ly VTIy (By PES . WSk E Emb R E k. HE .

1.08. SEEEQIWLIS. 5 FH:268.40. HFR:Cralsal, . HER () . BA (EE
) :49°C, WAR:380°C, RRUE:5 mHg/208°C) 2R, AFH. RBMEE TRAS
KRBTt s —REREFRBEREENT, RRRNIREENET, B, B
B T CRE L,

s

/ \ NH @NH%HCHzCH(CHs) 2

CHs

WEMEZ 0.08. 0.4, 2% (w/v) ORBEIELCHERL. ASTHRLIEB, 00—
AN (ay bES VIPIS09, F A5 A F A7) BB LI, hEH T ABRIC
SEL. BE5EE THER (GBE) ©RE L, B5®REOFESIITHIC 1 HOEET
fTo7co BB, EFAARMICBVT, V(LI VAFIVTFI)-N -7 2= )L-p-
7L vVT 008 BEORERRE (BHEEAR. ABRHEES  A-97-034ick
WTERM BLOSERBRETER LR, 0.08 5L 20 ¥ Ww/v) a—rt 1)L
DOHEME T BEENXOZET 8 HEEXETHO (Appendix 11-1). Ffo, H5HiEH
OEBMBEOSE T, FIERBED 101~106 ¥ ThH 5 &R XN (Appendix 11-2),

2. BB XUEESE

Atk 4 BTEALCHEBED Sprague-Dawley £ v b (Crj:CD;SPP, HAF +—IL X -
Y-, BAREE Y7 —4E) (F1) 26 HEFPHEEAET LR, —BRIRE
ICREDED SNIEH - IR EHER IS L (FE2) o

F1) ¥ AMHA 19981 A 7H
A OPE %% . M 35PL. HE; 3BT
AR B&E - H; 69.6~77.9 g (¥ 73.3
e, 70.7~82.8 g (GE35 76.6g2)
GF2OH S5 HB A 19985 1 H138 (i - #£)
5 BRI A E fE; 110.9~128.2 g (3F#5 121.6 9

B 124.1~141.5 g (S¢t5 132.6 2

._~4_



BEMIZ, HEERE24+ 1°C, EEEELN~065%. BrXOEK15m], k. HREF126%
B CFRT T B~ TH) KHBshATET. £BRMAEKT — Y (220X 270X
190 mm) 1 1 P -NA L. BEEER (CB-2, BAZ L7H) BLUKEK (EHHkE
Bk A EEICBRI s, Kb, BREHND. SEE0REOEMER. HiEE
OEEMNIZH D, BEOEMER. BENERERSICL S | BHUNOERERVTE
HIERIC S o7 (E3) o Efo. B8 Liciiiis & OVkIcRRBICREE K THED S
BEAMRIE N - 10 B, BEYMOBEME L FEAVCEASSEBHRL. /o,
ERILICBORNIHYY — NICRBRHEES. . BELIUBYESSLEALTE
By — VI, EERBIIOMEE L. '

3. BBLUESY

AREBRICB T 2SR E. ARBREEINICEBERART V-(L3-PAF LT FIV)-
V-T2Z)-0p-T7 2=V VF7IVDTy MTEIFATHERERORSEHAR
AEBL. TOREESEICLUTHRE Lic, BB, oD Sprague-Dawley 25w b 1 B£5
i, V-(L,3-VAFNTFN)N -T2z jb-t-T 2=V IV7 3%, 100,
300 B&LT 1000 mg/kg DHET T HEIREHRS LR, 1000 ng/kg REHT 4 4
DT Ui, #HKRTIE 1000 ng/kg HBEFHTHE. 100 BX U 300 ng/kg EESHTH
BORERNE FIBBD o, /31 TIRDEKR S 4 Flicd otd, #->T, (LEEN AN
F4 v TRHFEER 328BMORERSBHRAR) ICERL T, FHRICBT 5HEIR
MEEE b 100 meg/kg EREHEL L. UTALS THRUT 20 ng/kg XU 4mg/kg
BERGE Ui, 15, M- bUMEE LTHEEE (a—r4 1)) BEREERT
Bou i3, BEHEEITHOKEICESWT, AERIBLEEAMBRICLDIT> 70 &
BOILHE LUOEMES Z I TIOR L,

' BhES

pit3 ®’E5E BRERE
(mg/kg) (mL/kg) 3 i3
IRIESTIREE (-vH)) 0 5 1 ~10 31~40
ERER 4 5 11~15 41~45
R 20 5 16~20 46~50
BRER 100 5 91~30 51~60
4. BE5HE

AFEROBRGREIGIZ, LEEA A N1 v TRFFEZH W 528 MO RIER S HMEAR]

(iE 3) BEELRTOREEDERE
REE 23.0~24.5°C
R 55~68%




REVEORE & L,

#5i3, 18 1[E. 28AM GRSEBAER5E | 0. BSMREEE5S |8 LT
2H) . 5y MNAEEEAOTERMICT. REARE. BIES b5k & LT, &
S B b CHISE S B BT LRI B Loy 7, MEHEE D15
BB XU 100 ng/ke BSHOS 5 LA RSHMA TR, 140 HOEERRICAHL
720

5. ®REEH

1) —BREOEE

HREHEB JUOEERRPKLZHE U T, REFHIOFREELAN M, £EFL2FI2oW
T, —BRREEEEHEPREE. 5B L U0ERE%RO 2 B (EHERBRBRMSZ 1 ED
Bz L1,

2) FEBIVEHBOME

REFRE BT, REFEBENEHREE 4 H, 58 2 BUROREHRL X UEiES
RO, EEAL2F1C>WT 1B 2 BIOEETHRELRE L. £58Hb 2\ 3HE
EHBRHEKR THB L UOEHRBICODEEOME LT 7co /o, BEFHEETIE, B5H
REHIC, 58 2 ELIRORS IR L CEEFEBRMM G R EEF2FIcOWT LI 16
DOHEFET | HY72 0 OEEELTHIE L.

3) K&

BREHRETHE 58230 K&EL LEMBESOE VAN S S ILAER L, /0
ERABRIMKR TE (BIEHE 9 B) ICIREHERERET > 022, W bi24sRE
—VRELTRERE L, UTFOEBII>WTHRE L, E. ol B, EH. B, ~ +
VR, EVIVE Y, ety ) =S U BIOEBEOREICIE. BEREr - VIINEL
TH 4 BRIDIPIICERIR L 7 R IV, |

= g HEESLCEABE - BA
R HE R
@i B 7o
HE ERE KB

FRUER, EYILE Y, HEREE T =7y 7200+ ONA 1)L« =48)
oty )=y

ik BiR P L6

m,@m,%ag,%,}
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) MEFERIRE

REHMK TR L OBEERBRERR THOIRICKIL B, 2F1%M1873W L2455
BXEFDB, KU MULES — L b)Y AR T IR ABIRE D BITA 2K A4
BEH S LCRI L. UTFOEEERE L, 55, 70 b oy b & OEEE
hO LRSS RF VEBEOMECIE. 7T VB b Y AR GEES & U ORI L 7 i

ZHW,

H H ;[ =H ~ B H B F

FRIERE (RBC) HE (BExUEHE Coulter Counter Model 5
PLUS TV (a-W4- zbhbuzsz)

HimEkEx (WBC) 7 ( 7" ) ”

Mmtaz= (Hb) 7 (EEE) ”

SEHERIMERAE MCV) 7 (BXIERE) ’”

Hﬂ/]\*ﬁﬁ 7 ( ” ) ”

AT 7Yy ME (HL)
SRR F R
SRR BRI 6
MRS

AEIRFRIMER LEER
o bho v R
TEHEER 43 bo v 77 A VB RS

& (0.001 XRBCXMCV)
7 (1000 >Hb,”RBC)
# (100 < Hb,/Ht)
HE (BIRIMEBHRER,
Wright-Giemsa %)
Brecher #%
SeEER

FEFE BRI

CA-1000 CREEERFHET)

5) MEA(FRIRE

AR DI FHIRED 72 D DRRIMIZF | ke &
ThIMIEZE SR L CUTOEBIRDWTREZIT -7

AN CEDUERERE LTRIML. 20

I8 H #l TE = B ¥ &
BREHEE Eo Ly bE BOAREFEBESITER
i COBAS-FARA (2 ¥ =)

TINT I VEE BCG ] 7
R I/XTEI‘—}W}%P;: COD - DAOS #& 7
7 URERE TVIRF-t - G6PDH_ 7% 7
REEREE 9b7-€ « G £, DH i ”
JVTFIVEBE Jaffe % (Rate) ”

77427 75~ Tt GSCCH: "
GDT {E i IFCCHE ”
GPT &k o . 7
LDH & Wréblewski-La Due ¥ ”
HI T LBE OCPC/% 7
| VEE Y TFUBEESE "
MPEI 4 R GPO - DAOSH: ”
v - GTP & v =TI b 3-Alkdy-

4-Zpo7z) VREE ”

A/G EE _ AE
T MU LEBE 4’ A BN 2HEE ﬁ?"’ééﬁﬁ EEFA0S (ALT)
RN i3 4
iﬁﬁ/}%ﬁ 7 V7




6) FEEIRE
FERORIICE S ST UCHBBIRE U L CHIEBR Li0b, BEHL
CHROMIRIBER R (T 72 E12, SHYOR. W, . FFH. B, 1. 55,
SIRE AL, B O BRAEET . SRTEREARAOKETRLT, Th
FRORKEREEH Lz, 3510, B, Fhi. FRA B, 5 —IR. FRIE (E
BMEEED) | ETR EFREST) | B, O, B, PR R, P, B,
BIR. B, +TH60. . EI. . EB. SURE OB, MR MO EGL Bt
BIAR, KREEEE. LEWE. FREEEHL. 0.1 0 U BEH0NHLY Vil
(O 7.2) THE L7c, WEMMFOREL. M. B4, WR. OB, Fl. S5,
M. B, EIS. B AREEER. SEMEOEL. HRIENENZEILORS bR
Te—EOF D, K. FIRBIZOWT A5 74 v @k, N bFvY v 2F D g
EREARER L, FHEL I

6. MEEHALEE

RE., EEE. (X TERELR  RREDS K OERRSR O MK FENWRE. MkEF
FIREL S CIKFEERICOVT, SHILICEHES K UEEBREE RO, o, &
BREOBRMNEHGBEELED 3HL L 28413, Bartlett DFERICLEHHD
—BREORE (BEKE : 5%) 21TV, D2WVWT, SHN—HREHEIE, —aiEERD,
AW ZEITV, BE (BE/KE : 5%) O Dunnett OFETEERRKEZIT -,
—Fh. BEN—RETIEVIEER Kruskal-Wallis OIEMREEZITV.. BB (BEKE .
5%) 7251 Dunnett BOMEETELERK 2T -7, Eio, RRBENEENSEEZ
B0 2B LB BGHITIE. BENRE LB ERSHORFEEOZORER. FoH
ToHNE Student D t RE. RELHHMTHNIT Aspin-Welch @ t BREZIT - 72,
I 5T, REMBFENREFRRICOVTR, 7L—Fa1F L7 — %3 Mann-Whitney
URBE (ARIRE) Ickb. £/, BT L — FOAFHER Fisher EREHRORAIRE
kD, BEHBRELS L UCHBRMBERSEEOHMOFTREREZT > (FEKHE !
5%) o
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1. —#REE (Table 1, Appendix 1-1~1-2)

—RRIEOZILE L T—BEORIEN, B8 H0 5 100 ng/ke REBEDLE T Hl
BLUAFITHREERICEEIN., BESHKTH £ TICHEDE 9§l X UHEDET 106
IR SNz, HEIZZTOF T IRBLINICHER LT, £/, INHD 3 BTHES I,
3 FTIRBREDABIEELRENSHEORDLNEBAE LD~/ ZOMDETH,
RESRREOM | Fl. 4ng/kg BREFOHE 2 F). 20 ng/kg BEFHOHES 2 FlickE
BRO—BHEORENFERICED S, JhoDifitid. EEABRYMTIIED SN
Mot ,

ZOfO—REOENE LT, EHEBEOHK £ /2 3BEN 100 ng/kg BREEHD

1Bl K ONE 2 Bl 20 mg/ke HREHEOHE | FlicRBH o7,

2. & (Fig. 1, Table 2-1~2-2, Appendix 2-1~2-2)
HEREIT 1R GRS L O EHERERIIR 28 U <. ISR & B B R SR O
FEORICEEZRIRD SNEh -1,

3. EeEE (Fig. 2, Table 3-1~3-2, Appendix 3-1~3-2)
100 mg/kg REFITEVWT, 55 | HOMTHEELBEHBORDIRBD SNi, &7c,
[EIEEE | HICHETHERSEMNED St

4. & (Table 4-1~4-2, Appendix 4-1-1~4-2-2)

REHER TEORETIR, D 4 BXT 20 ng/kg HEHEHOE 26, 100 ng/kg &5
BHOLFITEONREREE /2 IBHEERL, 100 ng/kg REFHTRZOBENEN -
feo Efey 20 mg/ke BREFHOUE 1 FlB LT 100 ng/kg BREFHOHE 1§, HE3FIE YL
EVBENRD N, BE, B TED 20 ng/ks HREH O | §d L UEER
BREARIR 7B D 100 ng/kg IREEOME 1 FIICEIMKISHBENBD SN0, Th o
SRERRZ @ DFu AL SDHIMIC K 5 b D & Hlfr Iz, ZDMOBREIRBICOWVWTIE
TR IR & IR E R GE L OICEERD o ih - T2,



5. ME#KIRE (Table 5-1-1~5-2-2, Appendix 5-1-1~5-2-2)

RSP TRORE TR, 100 ng/ke BREFHOHBICEWTAT 7 Uy MEB LD
SRR EEDOEELBDE S IV MR OB R IEMMNRD S, I5IT, Tl
$ﬁﬁ@ﬁﬂé%%§@ﬁ%ﬂ%m\%TMM@%E@??K@&%&U7m%ﬁV€y
BRI ETERER S o v R TS 2 F VBB OEBISERISA SN, _

EHEBERIRA THORE T, 100 ng/ke REBOMII BV TIERE, ~v b7
Yy ME, EERIRERS S EERMRMEREOTELBOVED SN, &5
I, BETIRARRIIREROFESHEM LS SN/,

6. MBE(FHMRE (Table 6-1-1~6-2-2, Appendix 6-1-1~6-2-2)

BREHAMKE TIROBRETIZ. 100 ng/ky BREFHOMHHEICBWTREORBENERICHEM
L. #ETIE 20 mg/kg BEBICBVWTHERIEMNNA oNrz, E72. 100 ng/kg BE5E
OHTREI VAT O —VBE BRI L, 20, 100 ng/ke HEHOHETIEY
V7 F=VBEBROAN YYD ABEORRREME A/C LOBEREBD. #TR7
W7 I VEEOENEERY VEEORDICERENRD LN, 20 ng/kg H5HOM
TIRERY VEEORBDICEBEENBD O/, LML, IOsi3VT b EMIEEhE
FEZ#Z 5 bDTRIEN -7 ZOMOKREIRE T BEREE L HBRMERSEHLEO
FICHEREZ TR o -7,

[EHEFEREARHE TR DORE TIE. 100 mg/kg REFDHEITH VT MY 7S U541 NEE
MEBICEM U, I ABENEEFHAZEA 5 bOTREN) 7,

T. WEFNRE
1) BFEEE (Table 7-1-1~8-2-2, Appendix 7-1-1~8-2-2)

HEHAMR TREIREI T, 100 ng/kg REBFOHEIZL VT, FROMENERNEE
ML, HTRESEROEM L, X6, 4ng/ks REFHOMICEVWTHROENER
PERBITIEM U720, MOBBRMEREEHICIEIBD oNEh - 1B o BRELFH
BEELH L7, ZOMICI3EERE S ?&%%E?&Efﬁ LORICERZRBZD Shishm
2720

[EHE BRI TREIBREI Tld. 100 ng/kg IREFHOMOIE THNERNERICHEM
L7




2) Bk R (Table 9-1-1~9-2-2, Appendix 9-1-1~9-2-2)

H SR T SIRAIT . B DRSS B\ B EEA 100 ng/ky SO
201, 20 ng/ky WEHOMIES | §I. BEHREOH | FlIcBES Nk, FHTR
AR 100 ng/kg KESEOUED Bl HE 1 Plic, NEMEOEILA 100 ng/ke B5HO
B2 . 20 ng/kg WEBEOH 1 Plic. HEALA 100 ng/ke BEBEDH 1 4.
20 mg/kg BEHOHE 1 Flic, BEEILN 100 ng/kg BRSHOM 3 FlIcBERI N, BRT
B2 b5k UREEA, Lng/ke BEBOM | FICERS N, EROREIRS LT
BEO/INEUED 20 ng/kg BSBOMES | Plic. EBORED 4ug/ke BB 1 Flic
gEIN,

RS A T ISR T, BB S b B\ (0 S b A IR O &
O 100 ng/kg BEHOEDSE 1 Fli. MOBEEH AR BEORE | flicBEs
o FEEOEBILA 100 ng/kg REREOHE | Fl. WIS 100 ng/kg BEBEO
e | Bl S e, BT, BEOIE. RAEOHMASEHREORDS | §I
oo BT, FHROEEA 100 ng/ke BSHOM | PUCBE S hic, 1o, RIS
BAS 100 ng/ke HYSEEOME | BIER® Shi,

3) FREEMAMEAIFT R (Table 10-1-1~10-2-2, Appendix 10-1-1~10-2-2, Photo 1, 2)

HE IR 7RG T, FIIRE B O #ka DRI 100 me/kg REHOHELH
26, 20 ng/kg BEB DM 3 F|. 2. 4dng/ks BEHOME 1 Fl. 2 F. BHH
MRBEOHES 1t on. TORBHEI 100 ng/kg RE5HOMIEL LUV
20 mg/kg HBEBOM THEMREICHEKR L THEREICEM L, WEDRERE b\ M AR,
A 517z (Photo 1, 2)o C DM, BUAKEILORESS BB DM 1 . 82 Fl. 4 ng/kg
SBOMES 1§, 20 ng/kg BEBFHORE 3F. #E2 Fl. 100 ng/kg HSE D 2 Fi.
1 FNIT, DB B VIR T DEOB/NAFEES BEORENEEE SUEREHOE
{ DflicEgRIhi,

BE TR BED5WVEEBEDY /BRI EOEEBED 4 5. 4ng/kg BEE
D 1Hl. 20 ng/kg BSEED 4 BlED S 72, 100/ ng/kg HEH TR 1AILED S
ng, BIRER., BEGREICHER L TEREDYS SN, DR, EARME
EROREME. FEEMREEIMIEOBESIRELEUEH 0L  OFIICEEI N,

BT, Bl d 2 WIIRE OGS, MEORESGRELEUEHOZ Ol



o,

BB T, HEOEMLA D 2FIRD SN,

BTt BUNMAE DB BEES X O 4 ng/kg BEBOE 2 Hl. 20 BL U
100 ng/ke BEBOE 1 B, HOBEHBES XU 20 1/kg BEHOSE | Flicd SN,
Z DM HRITRT L D WH AN EER I, ,
EIERBRIEIA THEIREITIR. FEicB T, FIIRE B ORISR L sy
REOLE 1 §l. 100 ng/kg HSBEOMIES 3 Blic. BUNAZESHEOLPIT, B

FEAVEIE RIS 3 B, HE 2 B, 100 ng/kg BSEOME 2l MRFIERS O,

BETIE. BHS 5V RBEOHELEISMED 100 ng/kg BEEO 4 FlITEES
1. IR Hak U CA BRI BRI AEA - 7o 72, BREE L OB BEY
AIEAHBEE S X O 100 ng/ke S BEOMEIERHIC, HHEE P RS S BB O
HE 31, HE 1. 100 me/kg HHSREOMEES 3 PlBE S hic,

BT, BALEIATEEIBRE DR, HE 3 B, 100 ng/ky 5 BEOMEES 21
EEshi b, BO 100 ng/kg BEHD | I, BRI BEEROLELS D
726

SIS CId. WEOERILA, EOBBMBRS LT 100 ng/ky BEHOLHICHE
NPz, ZOMIZ ISR & S SFEARS S,




€ %]

N-(L,3-UAFNTF NN -T 2= b-d-T 2=V PT I vhkd, 20 BLU
100 mg/kg DFIET, HHED Sprague-Dawley & (Crj:CD) 7 v MZ1A 1EL 28ARI
biz-> TREROSRS L1, _

ZORR, —~BIREOE(L LT, #E5E S ALK 100 ng/ks REFHOHMETRE
BRIC—BEOHEEN,AD o, BREHFEKRTHETIZ, RELFITEEI N o
O—WOFI T, KRIIBREFOREFIOSBD SN, V-(1L,I-VAFILNTFI)-
V-Z2z)b-p-7 2=y PTIVEHEEERET LI LOMESINTVE I EN
S5 ARBTEHEINREIL., BBRYEOBEREEICNT ARIETHD, £/, &
BB LBEHRFTH L EEX SN,

BEETIE, 58 1 HD 100 ng/kg HREHOMITHTVTRD oNiBDE, £E
R L THZNLREBAD ONT, KEOHEMOIEETH - 7272, HBRYERSICX
5—BER7S B EROIE & Hl U7z, BEHEARIME | HO 100 ng/kg BRE5EBHDHEICE
WTED SN BEBOEMIZ. TORBHOLAKLNWIENSERNLLDEEL 2,
HEEBHEEICR., BRMERSOFZEBEIZD oNLE -1,

FRIRE T, 100 ng/kg REFHOMBICH W THREGRE LR L, BEHEBRED 50
(SEEBHEFIORBUFENE <« 100 mg/dL DI EOEANRD SN/ 8B biE<T 2 . i
T3fA NI, TH5DHTRIMEEFNIREICE VT bIMEFORE QBRI
LThD., BBRMEOXETHLFEEENRBINS, HICBW TR, 4BXD
20 mg/kg HEH TR 2HOEREMED 2 WVIIEEBHENRD o /ch, Tho DRI
Bz IBFE FEMEORLABREE O—RE LU GEE 3EMICYMAR TERIN/ T
FERD 28 HERERSEHEHABOSE B0flduc s FITHME) SHEdT 3 EEEFRDS
NIV EDOHBRYEREICL AHETIIRWE M5, 100 ng/kg EEEITHE WL
THREEBENREC BV TEBETINSICHFRT 2HSMAEE(LRED ST, M
ELFFRBICBVWTRRERDY 7 LT F o VEBEIRE LA NI - T,

MEFERE T, 100 ng/kg BERTHREMMKRTEICA b7 U v MEPEERI
RAE. MBERBORDHRD o1, BIERZRLTWS LRI NI, £/, BER
SRERARTE TR 3R MK LR D EEMAERD Sz, X 51T, [MVMREROBES & i
7o borE U EERS o RSS2 F UBROERENA bk, &9 LB L



B V-(L3-PAFLNTFIN)N -T2 )-b-T 2=y IVT73I0D3HAM
REHRSICE 2BHEERY IcBWVWTH, 1000 ppn PILEOEEREIZEVWTRDONS
EDS, WEBYERSICIIHETHHLEZONS, BREKRSTO 1000 ppn H5EEI.
BEEMN ST 62.3 mg/kg/day. HET 75.0 mg/kg/day DIREEICHRETX 5 M

5. ARBICBWTHHENCRERSEBORELZHH L. LEX o b, WEERS
FICiE, BRICEREFRZZDREV I LA CEMOBFITEMRNOHEL (IEX S,
Ry L E BIEEFIDEM U e & & SIEMME T H 5 FREMAVRIE X N7 2SS s
IRHTH 5,

REZNRETIE, RS5HMETRBRAOHBIZH VT, 100 ng/kg HEHOH
HETHMEENEML., ETRENEROEMLRAD SN, s bz, 20 ng/ke L
oS ECMIRE O FMIEOIEN ORISR H 5 WV IEENHE T 5 HHRD
offce TNODERN G AEBRYMEORFICTL 0 HRICEENZRD SN B AEEHEIVR
B INFDNMBAEEIRE T, BTRIVATo—VBEICELRD - boomd
FUZ VRS FRECRELRASNIZVI ENDS, ARRTZOBRFEZHLNICT B
T EIRHRIED o 7z, EHERIRIK TIERFIOFB T L. 100 ng/kg 5O TOMEN
BEROEMIBEETH -7z L L. FIRBEBEMEDOHBROENEOBRERBETHD .
EEMERDEED SNiz, FOMOBEITEWT b, ZAERD SN/, REBEE /DK
(s HERGHELRD SN -2 &6, EKERYMEREICER LTI &
Wr L7z

PlEo#ER, 20 ng/kg Ll EOREHTRETMPREHBEOCHM. MRERLD
ORI ErADONE Lo, RRREHTICEY S V-(1L,3-VAFLTF
)N -T2 )b-p-7 2=V PT VOREERIT, S D dng/ke TH B EHETIN
720




(X #ik]

1) International Working Group on the Toxicology of Rubber Additives :

Safety data and handling precautions (1984)
2) Journal of the American College of Toxicology, Part B. 1 : 67 (1990)
3) EPA/OTS ; Doc #88-920007092
Initial Submission : 3-month Feeding Study with SANTOFLEX 13 in Sprague-

Dawley Rats with Cover Letter Dated 080792 and Attachment (1992)

4) P.J. Moseley : International Polyner and Technology, 7 : 12 (1980)
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Table 1

Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day
recovery test of N-(1, 3-dimethylbutyl)-N -phenyl-p-phenylenediamine in rats

Number of animals with transient salivation

Initial Number -of animals with salivation a)
Sex Group number of —— Days of dosing period — - Days of recovery period — Total
animals I1~7 8~14 15~21 22~28 0~14
Control 10 0 0 0 0 0 0
4 mg/kg 5 0 0 0 0 0 0
Male
20 mg/kg 5 0 2 1 1 0 2
100 mg/ke 10 0 8 9 9 0 9
Control 10 0 1 0 0 0 1
4 mg/kg 5 0 2 1 0 0 2
Female
20 mg/kg 5. 0 2 1 0 0 2
100 mg/kg 10 0 9 8 8 0 10

a), recovery test was performed in 5 animals of the vehicle control and 100 mg/kg groups of both sexes.
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Table 2-1
Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of N-(1,3-dimethylbutyl)-N'-phenyl-p-phenvlenediamine in rats

Body weight changes in males

Day of dosing period Day of recovery period
Group
1 4 8 11 15 18 22 25 28 1 4 8 11 14
(10 (10) (10) (10 (10) (10) (10) (10) (10 (5) (5) (5) (5) (5)
Control 133.1 160.9 195.4 220.5 255.4 282.2 318.9 343.4 363.6 361.0 380.8 403.2 416.4 433.4
5.5 8.2 $12.4 £15.7 +19.6 $22.3 +25.0 +26.3 +28.7 $24.1 $25.1 $25.7 +25.8 +27.6
(5) (5) (5) (5) (5) (B) (5) (5) (5)
4 mg/kg 132.2 161.2 198.2 226.7 262.2 292.3 331.4 356.3 379.6
3.2 4.4 7.2 9.7 +10.0 +11.0 +12.4 +12.1 +19.0
(5) (5) (5) (5) (5) (5) (5) (5) (5)
20 mg/kg 131.7 162.7 202.4 229.9 268.6 297.7 335.5 358.5 378.3
3.7 4.1 5.1 8.9 +11.4 *14.1 +19.1 £23.9 +29.5
(1) (10) (10) (10) (10) (10) (10) (10 (10) (5) (5) (5) (5) (5)
100 mg/kg 132.6 160.8 196.4 220.2 253.6 280.0 315.5 342.1 358.6 371.9 388.9 417.4 436.0 457.5
4.3 7.6 +11.6 +16.2 +20.8 $24.8 +29.9 +32.4 +36.4 +35.6 ¥34.6 +37.8 - *36.5 $40.4

Parameter, mean(g)+S.D.
( )., number of animals



Table 2-2
Twenty—-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of N-(1.3-dimethylbutyl)-N'-phenyl-p-rhenylenediamine in rats

Body weight changes in females

: Day of dosing period Day of recovery period
‘ Group
\ 1 4 8 11 15 18 22 25 28 1 ‘4 8 11 14
|
‘» . (10) (10) [@X0)] (10} (10) (10 (10) (10) (10 (5) (5 (5) (5) (5)
: Control 121.9 137.8 158.3 169.7 183.5 196.9 212.8 223.6 231.7 247.7 254.0 263.5 274.9 - 281.9
4.3 6.1 +8.8 9.2 +10.8 +12.6 +14.8 *16.4 $20.5 +15.5 +11.8 $12.6 £16.6 +15.3
(5) (5) (5) (5) (5) (5 (5) (5) (5)
4 mg/kg 123.2 141.8 163.0 174.1 189.0 203.8 219.7 229.3 237.0
4.7 +7.3 +10.6 +11.9 +14.2 +15.5 *17. +17.0 +23.2
(5) (5) (5) (5) (5) (5) (5) (5) (5)
20 mg/kg 119.8 137.7 154.4 167.0 180.6 192.0 204.0 212.7 221.1
6.1 *6.6 *8.3 *11.6 +30.2 +10.1 9.3 $12.0 +15.2
oo 10 (10 (10) (10) (10) (1o (10 (10 (10) (5) (5) (5) (5) (5)
[ 100 mg/kg 121.4 138.2 160.1 173.3 187.3 199.0 213.4 222.1 228.2 232.4 239.4 253.2 258.2 270.6
+4.3 6.3 +8.9 $9.5 *12.0 *12.7 $16.7 *17.2 $15.2 $16.6 *20.0 $21.0 +22.1 +19.8

Parameter, mean(g)+S.D.
{ ). number of animals




Table 3-1
Twenty-eight—-day repeat dose oral toxicity study with subseduent 14-day recovery test of N-(1.3-dimethylbutyl)-N'-phenyl-p-phenylenediamine in rats

Food consumption in males

Day of dosing period Day of recovery period
Group
1 8 15 22 1 8
(10) (10 (10) (10) (5) (5)
Control 19.9 22.1 23.8 26.5 25.5 30.7
+2.0 £2.2-. 2.6 £3.1 1.7 +2.6
(5) (5) (5) (5)
4 mg/kg 19.8 23.0 26.0 28.4
+2.3 1.9 $2.5 +4,2
(5) (%) (5) (5)
20 mg/kg 20.1 23.4 25.3 26.9
+1.0 1.7 *1.3 *1.5
(10 (10 (13 (1% (53 {5}
100 mg/kg 18.7 22.8 24.6 26.1 29.6 x*% 32.8
1.1 £2.6 2.8 4.0 1.7 2.4

Do Parameter. mean(g)+S.D. **x, significantly different from control. p<0.01
— ( ). number of animals
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Table 3-2

Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of N-(1,3-dimethylbutyl)-N'-phenyl-p-phenylenediamine in rats

Food consumption in females

Day of dosing period

Day of recovery period

Group
1 8 15 22 1 8
(10) (@30)} (10) (10) (5) (5)
Control 17.6 16.4 18.0 18.4 21.5 24.2
+1.3 +1.9 x1.7 +2.3 2.7 2.6
(5) (5) (5) (5) b
4 mg/kg 17.7 17.6 17.4 16.6
*1.2 2.0 2.4 3.2
(5) (5) (5) (5)
20 mg/kg 17.0 17.6 17.4 17.5
*1.9 *1.2 *2.4 +2.4
(10) (10) (10) (10) (5) (5)
100 mg/kg 15.2%* 17.3 17.8 17.3 20.0 24.1
1.7 *1.9 +1.8 +3.2 *3.2 2.3
Parameter., mean(g)=+S.D. *%x, gignificantly different from control., p< 0.01

). number of animals
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Table 4-1

Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of N-(1, 3-Dimethylbutyl)-N -phenyl-p-phenylenediamine in rats

Urinalysis in males and females on day 23 of dosing period

Number Color®  Turbidity® il Protein® Glucose®  Ketone®  Bilirubin®  Occult blood®  Urobilinogen”
Sex Group of Volume Specific
animals (L) gravity ly - 5560657.07.580852.0 — £ + # - + 4+ -+ H -+ + +  +
Control 5 163+ 779 L0M4+E0.0120 3 5 000 1 01 1 2 00 50 5 30 500 50 0 5 0
dmg/kg 5 16715 L0%6+0007T 5 5 000 2 2100 00650 5 0 1 5 0 0 5 0 0 5 0
Male
0mg/ke 5 19.3+39 102+0012 5 5 0001 2002 01 40 5 2 0 5 00 50 0 5 0
10mgkg 5 132+ 1.2 1.028+0010 2 5 00020003 01 2 2 5 30 410 5 0 0 5 0
Control 5 1.8+ 18 L0Z1+£0007 5 5 00211010 5000 5 1 0 5 00 5.0 0 5 0
dmg/ke 5 83+39 105009 4 5 01 1 1 01 01 3110 5 1 0 5 0 0 5 0 0 4 1
Female
0mke 5 10.7+56 10210010 4 5 01 112000 3 110 5 1 0 410 4 0 1 5 0
100mg/kg 5 6.9+ 37 L0MI=0013 1 5 2 01 01 01 0 1 01 3 5 30 2 21 5 0 0 2 3
a) meank S.D.

b) ly, light vellow; v, yellow

¢) — negative; = trace; -+ slight; +, moderate

d) — negative; = trace; + 30 mg/dL; + 100 mg/dL
e) —, negative
f) +,0.1 EU/dL; +, 1.0 BU/dL

(cont inued



Table 4-1 (continued)
Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of

N—(l,3-Dimethylbuty1)—N’—phenyl-p—phenylenediamine in rats

Urinalysis(sediment) in males and females on day 23 of dosing period

Number ~ Red blood cell® Crystal® Cast® White blood cell®  Epithelial cell®
Sex Group of
animals - — + + — — - +
Control 5 5 0 5 0 5 5 39
4 mg/ke 5 5 1 4 0 5 5 3 2
Male
20 mg/kg 5 5 0 5 0 5 5 3 2
100 mg/kg 5 5 0 4 1 5 5 4 1
Control 5 5 1 4 0 5 5 3 2
4 mg/kg 5 5 0 5 0 5 . 5 4 1
Female ‘ -
20 mg/ke 5 5 1 4 0 5 5 4 1
100 mg/kg 5 5 14 0 5 5 3 9

a) —,not observed
b) —, not observed; =+, a few; =+, abundant



Table 4-2
Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of N-(1, 3-Dimethylbutyl)-N -phenyl-p-phenylenediamine in rats

Urinalysis in males and females on day 9 of recovery period

Number Color®  Turbidity® pH Protein? Glucose®  Ketone®  Bilirubin® Occult blood®  Urobilinogen®
Sex Group of Volume Specific
animals (L) gravity Iy - 6.0657.07.58085200 — £ + + — -+ + - - + + +
Control 5 18 7£ 5.5 1.047<£ 0.013% 5 5 021 2 000 0 0 3 2 5 1 2 '2 5 5 0 0 5
Male
10mkg 5 2.3+ 4.9 1.038% 0.007 5 5 01 4 0 0 0 0 0 0 5 0 5 0 4 1 5 5 0 0 5
Control 5 15040 1.038+0.012 5 5 110 0 2 0 1 4 0 1 0 5 5 0 0 5 50 0 5
Female ‘
10m/kg 5 147+ 55 1.030+ 0.011 5 5 00 2 1 1 01 4 1 0 0 5 5 0 0 5 4 0 1 5

a) mean=x S.D.

b) 1y, light yellow

¢) — negative; = trace; + slight

d) — negative; = trace; -+ 30 mg/dL; + 100 mg/dL

e) —, negative .

f) =0.1 BU/dL (continued)



Table 4-2 (continued)
Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of
N-(l,3-Dimethy1buty1)—N’-phenyl-p—phenylenediamine in rats

Urinalysis(sediment) in males and females on day 9 of recovery period

—973

Number Red blood cell® Crystal® Cast® White blood cell®  Epithelial cell®
Sex Group of :
animals - - + + — — — +
Control 5 5 0 4 1 5 5 3 2
Male _
100 mg/kg 5 5 0 5 0 5 5 5 0
Control 5 5 3 2 0 5 5 5 0
Female
100 mg/kg 5 5 2 3 0 5 5 3 2

a) —,not observed
b) —.,not observed; *,a few; -+, abundant



Table 5-1-1

Twenty~eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of N-(1.3-dimethylbutyl)-N'-phenyl-p-phenylenediamine in rats

Hematological findings in males at the end of the dosing period

RBC Hemoglobin Hematocrit MCV MCH MCHC Reticulocyte Platelet PT APTT
Group
(X10% /mm3) (g/dl) (%) (tm3) (P9) (%) (%) {x10%/mm3) {seC) (sec)
(5) (5 (5) (5) (5) (5) (5) (5) (5) (5)
Control 656 14.0 41.8 63.7 21.4 33.6 5.7 100.4 19.5 22.9
+24 0.5 $1.1 +1.7 0.6 0.6 +1.1 £8.0 3.0 *1.6
(5) (5) (5) (5) (5) (5) (5) (5) (5) (5)
4 mgs/kg 658 14.2 41.5 63.1 21.6 34.2 5.9 103.3 20.3 24.0
+12 0.3 0.7 2.0 *0.8 +0.8 0.4 6.9 3.7 2.9
(5) (5) (5) (5) (5 (5 5} (5) (5) (B)
20 mg/kg 656 14.1 41.0 62.6 21.6 34.4 5.1 106.4 19.6 24.2
*19 Q.6 +1.6 *2.2 0.8 0.5 0.8 9.2 *3.8 2.0
(5) (5) (5) (5) 5 (5) (5) (5} {5) (5)
100 mG/kg 642 13.3 38.1*%* 59.4%* 20.8 35.0** 6.1 116.6* 17.5 24.2
32 0.5 1.4 0.8 0.4 0.4 1.2 +10.3 +2.7 2.4
- Band Segmented
G WBC neutrophil neutrophil Eosinophil Basophil Monocyte Lymphocyte
roup
(x100/mm3) (%) (%) (%) (%) (%) (%)
(5) (5) (5) (5) (5) (5) (5)
Control 99 0 6 0 3 92
36 *0 *1 0 0 +3 14
(5) (5) (5) (5) (5) (5) (5)
4 mg/kg 84 0 8 0 0 4 88
16 *0 *2 0 * +1 +3
(5) (5) (5) (5) (5) (5) (5)
20 mg/kg 98 0 4 0 3 92
+26 0 *2 E44) 0 +3 +4
(5) (5) (5) (5) (5) (5) (5)
100 mg/kg 119 0 4 0 2 93
41 0 12 %0 0 2 +3

Parameter, meantS.D.
), number of animals

* significantly different from control. p<0.0"
¥ significantly different from control. p<0.0
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Table 5-1-2 .
Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of N—(1,3-dimethylbutyl)-N'-phenyl-p-phenylenediamine in rats

Hematological findings in females at the end of the dosing period

RBC Hemoglobin Hematocrit MCV MCH MCHC Reticulocyte Platelet PT APTT
Group
(x10% /mm3) (g/dl1) (%) (1m3) (p9) (%) (%) (x104/mm3) (sec) (sec)
(5) (5) (5) (5) (5) (5) (5) (5) (5) (5)
Control 670 14.4 41.9 62.5 : 21.6 34.5 3.0 99.6 14.9 20.6
25 0.7 *1.8 *1.2 0.9 *1.0 *+1.0 6.1 +1.0 0.8
(5) (5) (5) (5) (5) (5) (5) (5) (5) (5)
4 mg/kg 667 14.1 41.1 61.5 21.2 34.4 3.2 98.8 14.8 20.9
£23 +0.6 2.5 $1.9 0.4 *0.6 0.8 3.8 0.5 0.6
(5) (5) (5) (5) (5) (5) (5) (5) (5) (5}
20 mg/kg 651 13.7 39.8 61.2 21. 34. 4.1 102.8 14.6 20.6
+23 0.4 *1.6 +0.4 0.3 0 +1.1 3.8 0.7 $0.8
(5) (5) (5 (5) (5) (5) (5) (5) (5) (5)
100 mg/kg 635 13.2%% 37.5%% 59.1%% 20.8 35.2 4.8 115.9%%* 13.4* 18.4%*
+32 +0.5 *1.4 *1.5 0.5 +0.3 *1.7 +8.0 $0.5 *1.0
Band Segmented
WBC neutrophil neutrophil Eosinophil Basophil Monocyte Lymphocyte
Group

(x100/mm3) (%) (%) (%) (%) (%) (%)

(5) (5) (5) (5) (5) (5) (5)

Control 41 0 12 1 0 0 87

+9 0 *5 +1 0 1 +7 .

(5) (5) (5) (5) (5) (5) (5)

4 mg/kg 43 0 7 0 0 2 91

+7 10 +5 +1 *0 12 *4

(5) (5) (5) (5) (5) (5) (5)

20 mg/kg 67 0 16 0] 0 2 82

38 0 +20 10 0 2 20

(5) (5) (5) (5) (5) (5) (5)

100 mg/kg 51 0 ] 0 0 1 90

12 0 4 *0 .20 *1 4

Parameter, mean:S.D. *, significantly different from control. p<0.05

( )., number of animals **, significantly different from control, pP<0.01
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Table 5-2-1
Twenty-eight—-day repeat dose oral toxicity study with subsequent l4-day recovery test of N-(1,3-dimethylbutyl)-N'-phenyl-pP-phenylenediamine in rats

Hematological findings in males at the end of the recovery period

RBC Hemoglobin Hematocrit MCV M CH M CHC Reticulocyte Platelet PT APTT
G
roup (%104 /mm3) (gsdl) (%) (tam3) (pg) (%) (%) (%104 /mm3) (sec) (sec)
(5) (5) (5) (5) (5) (5) (5) (5) (5) (5}
.0 45.2 60.8 20.2 33.3 4.0 100.2 26.3 24.8
Control Zié ig_g +0.9 +0.4 +0.3 0.4 +0.8 5.1 *4.9 1.8
(5) (5) (5) (5) (5) (5) (5) (5) (5 (5)
100 mg/kg 737 14.3% 42.6*%% 57.9% 19.4% 33.5 5.6% 107.6* 23.9 25.9
+40 0.5 +1.0 +2.3 0.7 0.5 1.3 5.0 2.8 +1.3
Band Segmented
G WBC neutrophil neutrophil Eosinophil Basophil Monocyte Lymphocyte
roup
(x100/ram3) (%) (%) (%) (%) (%) (%)
(5) (5) (5) (5) (5) (5) (5)
Control . 65 0 14 1 [0} 4 81
18 0 2 1 0 3 +4
(5) (5) (5) (5) (5) (5) (5)
100 mg/kg 77 0 17 1 0. 4 79
*317 0 +10 1 0 ' 12 11
Parameter. mean:S.D. *, significantly different from control. p<0.05

) . number of animals *x, gignificantly different f£rom control., p<0.01



Table 5-2-2

Twenty—-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of N-(1.,3-dimethylbutyl)-N'-phenyl-p-phenylenediamine in rats

Hematological findings in females at the end of the recovery period

RBC Hemoglobin Hematocrit MCV MCH MCHC Reticulocyte Platelet PT APTT
Group
(x104/mm3) (g/d1) (%) (4m3) (p9) (%) (%) (x104 /mm3) (sec) (sec)
(5) (5) (5) (5) (5) (5) (5) (5) (5) (5)
Control 732 15.1 44.1 60.2 20.7 34.3 3 99.8 16.8 21.7
26 0.7 1.9 +0.5 *0.2 +0.3 +1.0 $4.5 0.4 +0.9
(5) (5) (5) (5) (5) (5) (5) (5) (5) (5)
100 mg/kg 690 13.5%* 39.7% 57.5% 19.6** 34.1 6.2 107.4 15.9 20.5
43 +0.8 £2.5 2.0 +0.6 0.4 $2.2 9. 1. #1.2
(]
o
Band Segmented
WBC neutrophil neutrophil Eosinophil Basophil Monocyte Lymphocyte
Group RS

(x100/mm3) (&3] (%) (%) (%) (%) (%)

(5) (5) (5) (5) (5) (5) (5)

Control 47 0 14 1 0 3 83

$13 20 5 %1 0 +2 5

(5) (5) (5) (5) (5) (5) (5)

100 mg/kg 56 0 11 1 0 3 85

+24 *0 7 11 *0 2 +8

Parameter, mean*S.D.
( )}, number of animals

*,

significantly different from control., p<0.05
**, significantly different from control. p<0.01
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Table 6-1-1
Tﬁenty—eiqht—day repeat dose oral toxicity study with subsequent 1l4-day recovery test of N-(1.3-dimethylbutyl)-N'-phenyl-p-phenylenediamine in rats

Biochemical findings in males at the end of the dosing period

Total Albumin A/G Glucose Total Tri- BUN Creatinine Inorg. Ca

protein cholesterol glyceride phos.
Group
(g/dl) (as/dl) (mg/d1) (mg/d1l) (mg/dl) (mg/dl) (mg/dl) (mg/d1) (mg/dl1)}
(5) (5) (5) (5) (5) (5) (5) (5) (5) (5}
Control 5.1 2.9 1.34 138 45 74 12 0.5 7.3 9.0
0.1 $0.0 +0.08 +22 11 24 *2 0.0 0.5 0.1
(5) (5) (5) - (5) (5) (5) (5) (5) (5) (5)
4 mg/kg 5.0 2.8 1.23 141 52 85 10 0.5 7.4 9.2
£0.3 0.2 +0.06 11 5 19 2 0.1 0.7 0.3
(5) (5) (5) (5) (5) (5) (5) (5) (5) (5
20 mg/kg 5.2 2.9 1.28 138 59 76 12 0.6 7.3 9.3
0.2 $0.1 $0.14 11 19 +28 13 0.1 0.6 0.2
(5) (5) (5) (5) (5) (5) (5) (5) (5) (5)
100 mg/kg 5.6%x% 3.0 1.15%% 133 82%* 40 11 D.6** 7.0 9. 6%%
0.1 0.1 *0.02 7 18 $21 12 0.0 0.4 0.2
Na K cl ALP LDH GPT GOT 7-GTP
Group
(mEg/1) (mEg/1) (mEa/1) (U/1) (U/1) (u/1) (U/1) (U/1)
(5) (5) (5) (5) (5) (5) (5) (5)
Control 141.2 3.59 103.9 377 186 30 65 0
+1.3 $0.15 1.3 274 +119 16 3 0
(5) (5) (5) (5) (5) (5) (5) (5)
4 mg/kg 140.3 3.57 104.0 385 157 26 65 0
1.2 +0.39 +1.0 75 +29 12 16 *0
(5) (5) (5) (5) (5) (5) (5)° (5)
20 mg/kg 139.9 3.55 103.2 385 189 25 63 0
0.8 10.34 +1.6 42 41 5 x5 .20
(5) (5) (5) (5) (5) (5) (5) (5)
100 mg/kg 140.6 3.74 103.5 305 190 27 57 1
1.3 $0.35 +0.8 48 $106 15 16 *]1

Parameter, mean+S.D.
), number of animals ; significantly different from control, p<0.’
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Table 6-1-2
Twenty-eight-day repeat dose oral toxicityY study with subsequent l14-day recovery test of N-(1,3-dimethylbutyl)-N'-phenyl-p-phenylenediamine in rats

Biochemical findings in females at the end of the dosing period

Total Albumin A/G Glucose Total Tri— BUN Creatinine Inorg. Ca
protein cholesterol glyceride phos.
Group
(g/dl) (gs/dl) (mg/dl) (mg/dl) (mg/d1) (mg/dl) (mg/dl) (mg/dl) (mg/dl)
(5) (5) (5) (5) (5) (5) (5) (5) (5) (5)
Control 5.0 3.1 1.65 112 56 44 19 0.6 8.1 8.8
0.2 $0.2 $0.21 15 *14 *20 3 0.0 $0.5 0.3
(5) (5) (5) (5) (5) (5) (5) (5) (5) (5)
4 mg/kg 5.2 3.2 1.59 117 47 34 18 0.6 7.6 7.7
+0.1 0.2 $0.22 10 *8 +7 2 0.0 +0.6 2.5
) (5) (5) (5) (5) (5) (5) (5) (5) (5) (5)
5.4% 3.2 1.45 111 56 31 17 0.7 T7.0%% 9.0
20 mg/kg 0.1 0.2 30.16 11 *11 4 4 0.1 +0.4 $0.2
(5) (5) (5) (5) (5) (5) (5) (5) (5) (5)
100 mg/kg 5.8%% 3.5% 1.53 103 76 22 16 0.6 7.2% 8.8
0.3 0.3 $0.15 t15 *19 +10 3 0.1 +0.3 $1.1
Na K Cl ALP LDH GPT GOoT 7-GTP
Group
(mEq/1) (mEg/1) (mEq/1) U/ (u/1) (U/L) (U/1) (Us1)
(5) (5) (5) (5) (5) (5) (5) (5)
Control 140.8 3.63 107.0 221 108 20 63 0
0.7 £0.17 +1.1 56 *26 +2 +3 +]
(5) (5) (5) (5) (5) (5) (5) (5)
4 mg/kg 141.4 4.02 106.6 206 93 21 62 0
1.2 +1.25 0.8 43 29 4 11 1
(5) (5) (5) (5) (5) (5) (5) (5)
141.7 3.42 106.4 183 89 21 63 1
20 mg/kg 0.7 $0.22 $1.2 41 15 15 18 10
(5) (5) (5) (5) (5) (5) (5) (5)
100 mg/kg 141.1 3.87 106.0 145 98 19 54 1
0.3 t0.54 0.7 +28 t16 +2 4 +1
Parameter, meantS.D. *, significantly different from contrcl, p<0.05

( ). number of animals *x%x, gignificantly different from control. p<0.01
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Table 6-2-1

Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of N-(1,3-dimethylbutyl)-N'-phenyl-p-phenylenediamine in rats

Biochemical findings in males at the end of the recovery period

Total Albumin A/G Glucose Total Tri— BUN Creatinine Inorg. Ca
protein cholesterol glyceride phos.
Group ’ .
(g/d41) (g/dl) (mg/dl) (mg/dl) (mg/dl1) (mg/dl) (mg/dl) (mg/dl) (mg/dl)
(5) (5) (5) (5) (5) (5) (5) (5) (5) (5)
Control 5.4 2.9 1.22 129 43 47 19 0.6 6.4 8.8
0.2 0.1 +0.10 £10 38 +7 2 +0.0 0.4 0.3
(5) (5) (5) (5) (5) (5) (5) (5) (5) (5)
100 mg/kg 5.7 2.9 1.08 136 59 69* 17 0.6 6.4 8.9
0.3 0.2 30.11 +i4 *16 *17 2 0.1 0. 0.2
Na K Cc1l ALP LDH GPT GOT v-GTP
Group :
(mEa/1) (mEq/1) (mEq/1) (U/1) (U/L) (U/1) (U/1) (U/1)
(5) (5) (5) (5) (5) (5) (5) (5)
Control 145.1 3.74 106.7 271 170 30 78 0
+0.9 +0.29 +1.1 *57 43 +3 6 0
(5) (5) (5) (5) (5) (5) (5) (5)
100 my/kg 144.7 3.62 106.5 252 164 34 86 0
0.6 £0.19 1.8 45 +82 +10 *21 0

Parameter. mean+S.D.
( ), number of animals

%, significantly different from control. P<q =



Table 6-2-2
Twenty-eight—day repeat dose oral toxicity study with subsequent 14-day recovery test of N-(1,3-dimethylbutyl)-N'-phenyl—-p-phenylenediamine in rats

Biochemical findings in females at the end of the recovery périod

Total Albumin A/G Glucose Total Tri- BUN Creatinine Inorg. Ca
protein cholesterol glyceride phos.
Group
(g/dl) (g/d1) (mg/4l) (mg/dl) (mg/dl) (mg/d1) {mg/dl) (mg/dl) (mg/d1)
(5) (5) (5) (5) (5) (5) (5) (5 (5) (5)
Control 5.7 3.3 1.40 108 55 45 28 0.7 7.1 9.0
0.3 0.2 $0.10 10 5 +15 7 +0.1 0.3 0.3
(5) (5) (5) (5) (5) (5) (5) (5) (5) (5)
100 mg/kg 5.6 3.1 1.23 119 63 38 26 0.7 7. 9.0
+0.3 +0.3 %0.19 *11 18 18 7 - +0.0 0.6 0.3
I
oo
>
I
Na K Cl ALP LDH GPT GOT T-GIP
Group
(mEgq/1) (mEq/1) (mEq/1) (U/L) (u/1) (U/1) (UG/1) (U/1)
(5) (5) (5) (5} (5) (5) (5) (5)
Control 143.7 3.80 108.1 165 110 26 69 0
. +0.4 +0.15 0.6 41 23 6 %6 1
(5 (5) (5) (5) (5) (5) (5) (5)
100 mg/kg 143.8 3.62 109.0 154 119 22 65 0
’ +1.3 +0.30 +1.8 *29 +34 2 8 *]

Parameter., meant5.D.
( ), number of animals



Table 7-1-1
Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of N-(1.3-dimethylbutyl)~N'-phenyl-pP-Phenylenediamine in rats
Absolute organ weights in males at the end of the dosing period

Adrenal

G Body weight Brain Thymus Heart Liver Kidneys Sprleen glands Testes Epididymides
roup
(g} {mg) (mg) (mg) {mg) (mg) (mg) (mg) (mg) (my)
(5) (5) (5) (5) (5) (5) (5) (5) (5) (5)
Control 351.9 1969.7 710.3 1151.6 12339.7 2679.4 739.2 46.1 2855.1 572.6
£25.9 £66.0 +92.6 +76.5 +1680.1 $240.6 +101.8 6.1 +142.6 $91.2
(5) 5) (5) (5) (5) (5) (5) (5) (5) (5)
4 mg/kg 351.9 1924.2 721.1 1215.1 12807.2 2818.6 712.1 45.9 2893.0 635.8
+15.0 *48.9 +73.8 +40.3 +353.7 89,0 +98.8 5.3 +91.0 +31.9
(5) (5) (5) (5} (5) (5 (5) (5) (5) (5)
20 mg/kg 354.6 1910.9 700.6 1198.1 13126.6 2644.6 728.1 47.2 2766.4 567.1
+24.0 $133.4 $59.0 +120.0 +876.8 192. +27.3 5.7 +208.3 267.4
: (5) (5) (5) (5) (5) (5) (5) (5) (5) (5)
100 mg/kg 332.7 1909.2 652.6 1101.5 14903.8 2775.0 713.1 48.3 2677.5 551.3
+34.5 +55.6 $47.4 +139.9 +2009.2 +340.2 +180.6 9.3 +252.4 +56.3

Parameter., mean+S.D.
), number of animals



Table 7-1-2
Twenty-eight-~day repeat dose oral toxicity study with subsequent 14-day recovery test of N-(1.3-dimethylbutyl)-N'-phenyl-p-pPhenylenediamine in rats

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

Adrenal
Body weight Brain Thymus Heart Liver Kidneys Spleen glands Ovaries
Group ‘

(g9} (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg)
(5) (5) (5) (5) (5) (5) (5) (5) (5)
Control 210.7 1747.2 440.3 744.4 6392.1 1636.8 489.6 59.9 77.0
+16.9 $44.2 £87.2 +75.9 +837.4 *117.7 +83.8 5.4 *7.5
(5) (5) (5) (5) (5) (5) (5) (5) 5
4 mg/kg 221.6 1877.1%% 472.9 743.3 6824.2 1640.4 473.7 62.8 81.4
+19.8 $49.4 $115.4 +59.2 +490.4 *109.7 $50.1 8.0 6.2
(5) (5) (5) (5) (5) (5) (5) (5) (5)
20 mg/kg 206.9 1753.0 503.1 728.9 6768.4 1688.0 ‘ 453.0 66.1 75.0
$11.4 +73.1 +13.9 £41.0 +522.8 *165.8 +62.8 +8.5 +13.0
(5) (5) (5) (%) (5} (5) (5) (5) (5)
100 mg/kg 214.5 1744.4 485.9 761.9 8793.3*% 1836.8 464.5 68.2 81.9
+16.9 $51.1 $69.3 +67.6 1862.9 +128.1 $24.3 6.1 9.5

Parameter., meantS.D.
) . number of animals **, significantly different from control, p< 0.01



Table 7-2-1"
Twenty-eight-day repeat dose oral toxicity study with subsequent 14-3ay recovery test of N-(1.3-dimethylbutyl)-N'-phenyl-p-phenylenediamine in rats

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

Adrenal
Body weight Brain Thymus Heart Liver Kidneys Spleen glands Testes Epididymides
Group
(9) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg)
(5) (5) (5) (5) (8) (5) (5) (5) (5) (5)
Control 398.8 1990.4 564.6 1200.3 12181.4 2834.1 739.8 : 55.8 3153.0 866.8
+27.3 ¥59.4 +79.6 +59.7 +1499.2 +305.2 +148.4 7.6 $375.1 $82.9
(6) (5) (5) (5) (5) (5) (5) (5) (5) - (5)
100 mg/kg 682.8 2009.7 579.4 1333.1 14336.8 3116.6 837.7 53.5 3186.9 923.5
+647.2 +40.9 $116.3 +125.6 +2384.7 +397.1 +124.3 7.1 +140.7 247.5

Parameter. meantS.D.
( ), number of animals

— L8



Table 7-2-2
Twenty—-eight~day repeat dose oral toxicity study with subsequent 14-day recovery test of N-(1.3-dimethylbutyl)-N'-phenyl-p-pPhenylenediamine in rats

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

. Adrenal
Body weight Brain Thymus Heart Liver Kidneys Spleen glands Ovaries
Group

(9) (mg) (mg) (mg) (mg) (mg) (mg) (mg) . (mg)
(5) (5) (5) (5 (5) (5) (5) (5) (5)
Control 259.4 1773.9 404.5 832.9 7659.2 1934.4 544.4 68.9 90.3
+12.8 +54.9 +56.5 *71.5 +613.8 +105.6 +98.4 9.3 +11.0
(5) (5 (5) (5) (5) (5) (5) (5) (5)
100 mg/kg 248.9 1844.9 451.4 840.1 7872.4 1986.3 611.6 70.5 99.4
+18.1 +98.3 +144.4 +55.0 +745.5 +129.1 +78.1 9.6 8.0

Parameter, mean+S.D.
) » number of animals



Table 8-1-1

Twenty—-eight—-day repeat dose oral toxicity study with subsequent 14-day recovery test of N-(1.3-dimethylbutyl)-N'-phenyl-pP-prhenylenediamine in rats

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

Adrenal
Body weight Brain Thymus Heart Liver Kidneys Spleen glands Testes Epididymides
Group

(9) (mg/9) (mg/g) (mg/9) (mg/g) (mg/9) (mg/g) .~ (mg/g) (ng/9) (mg/9g)

(5) (5) (5) (5) (5) (5) (5) (5) (5) (5)
Control 351.940 5.628 2.026 3.274 34.948 7.611 2.096 0.131 8.131 1.627
+25.913 +0.558 +0.301 $0.080 $2.562 +0.335 +0.179 +0.011 +0.420 +0.218

(5) (5) (5) (%) (5) (5) (5) (5) (5) (5)
4 mg/kg 351.860 5.479 2.051 3.454 36.430 8.022 2.020 0.131 8.233 1.809
+14.952 $0.313 *0.216 +0.039 +1.247 10.410 10,223 +0.017 +0.423 +0.104

(5) (5) (5) (5) (5) (5) (5) (5) (5) (5)
20 mg/kg 354.600 5.393 1.977 3.379 37.056 7.500 2.062 0.133 7.821 1.611
+24.045 +0.238 $0.114 +0.235 +1.761 +0.789 +0.169 30.012 1$0.656 +0.263

(5) (5) (5) (5) (5) (5) (5) (5) (5) (5)
100 mg/kg 332.660 5.783 1.979 3.309 44.718%% 8.352 2.131 0.144 8.125 1.662
+34.482 +0.545 $0.259 +(.205 £2.422 +0.650 +0.423 £0.019 $]1.165 $0.129

—6 8

Parameter., mean+S.D.

). number of animals

**x, significantly different from control, p< 0.01



Table 8-1-2

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

Twenty—eight-day repeat dose oral toxicity study with subsequernt 14-day recovery test of N-(1,3-dimethylbutyl)-N'-phenyl~p-phenylenediamine in rats

Adrenal
Body weight Brain Thymus Heart Liver Kidneys Spleen glands Ovaries
Group

(9) (mg/9) (mg/g) (mg/9) (mg/g) (mg/9g) (mg/g) (mg/9) (mg/9)

(5) (5) (5) (5) (5) (5) (5) (5) (5)
Control 210.720 8.338 2.078 3.529 30.271 7.785 2.312 0.286 0.367
+16.878 *0.760 +0.289 +0.139 +2.120 +0.485 0,257 +0.036 +0.050

(5) (5) (5) (5) (5) (5) (5) (5) (5)
4 mg/kg 221.620 8.522 2.135 3.358 30.838 7.420 2.162 0.284 0.368
+19.832 *0.752 +0.505 $0.115 10.925 +0.371 +0.375 +0.029 +0.018

(5) (5) (5) (5) (5) (5) (5) (5) (5)
20 mg/kg 206.940 8.479 2.435 3.525 32.686 8.149 2.192 0.319 0.363
+11.412 +0.293 +0.095 +0.160 +1.142 *0.524 +0.311 +0.030 +0.062

(5) (5) (5) (5) (5) (5) (5) (5) (5)
100 ma/kg 214.540 8.163 2.261 3.549 40.991** 8.582 2.170 0.320 0.382
+16.940 $0.534 10.219 +0.063 +2.469 £0.561 +0.098 +0.044 +0.038

Parameter, meantS.D.

( ), number of animals

**, gignificantly different from control, p< 0.01



Table 8-2-1

Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of N-(1.3-dimethylbutyl)-N'-phenyl-pP-phenylenediamine in rats

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

Adrenal
Body weight Brain Thymus Heart Liver Kidneys Spleen glands Testes Epididymides
Group

(g) (mg/9) (mg/9) (mg/9g) (mg/q) (mg/g) (mg/9g) (mg/9) (mg/g) (mg/g9)

(5) (5) (5) (5) (5) (5) (5) (5) (5) (5)
Control 398.820 5.003 1.413 3.013 30.478 7.093 1.856 0.141 7.902 2.175
+27.309 +0.246 +0.147 +0.093 +2.115 $0.331 +0.364 +(.026 0.689 $0.163

(5) (5) (5) (5) (5) (5) (5) (5) (5) (5)
100 mg/kg 418.940 4.822 1.374 3.183 34.119 7.434 1.992 0.127 7.673 2.219
+36.488 +0.370 +0.166 +0.161 +4.045 +0.645 +0.169 +0.010 30.963 $0.238

Parameter., meantS.D.

( ), number of animals




Table 8-2-2

Twenty-eight-day repeat dose oral toxicity study with subsequent 1l4-day recovery test of N-(i.3-dimethylbutyl)-N'-phenyl-p-phenylenediamine in rats
Relative organ weights in females at the end of the recovery period

Adrenal
: Body weight Brain Thymus Heart Liver Kidneys Spleen glands Qvaries
Group
(g (mg/9) (mg/9g) (mg/9) (mg/9) (mg/g) (mg/g) (mg/g) (mg/q9)
(5) (5) (5) (5) (5) (5) (5) (5) (5)
Control 259.420 6.856 1.562 3.209 29.488 7.469 2.091 0.265 0.348
+12.776 +0.488 +0.219 +0.200 +0.945 +0.504 +0.303 +0.035 $0.034
| (5) (5) (5) (5) (5) (5) (5) (5) (5)
> 100 mg/kg 248.920 7-436 1.814 3.381 31.599%* 7.989 2.478 0.284 0.401
) +18.091 +0.584 $0.584 $0.190 +1.138 0,336 +0.432 +0.039 +0.041
|

Parameter. meantS.D.

( ), number of animals

%, significantly different from control., p<0.05



Table 9-1-1
Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of

N-(1,3-dimethylbutyl)-N'-phenyl-p-phenylenediamine in rats

Macroscopical findings in males at the end of the dosing period

Group . Control 4 mg/kg 20 mg/kg 100 mg/kg
Grade - + - + - + - +
(Lung) (51 (51 [51 (5]

Area/spot, dark 5 0 _ 5 0 4 1 3 2
(Liver) [5] [5] [5] , [5]

Enlargement 5 0 5 0 5 0 3 2

Accentuated lobular pattern 5 0 5 0 4 1 5 0

Yellowish 5 0 5 0 4 1 5 0
(Thyroid gland) (5] [5] [5] [5]

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

Spot, red 4 1 5 0 5 0 5 0

-, Negative; +, Positive
[ 1, Number of animals examined




Table 9-1-2
Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of
N-(1,3-dimethylbutyl)-N'-phenyl-p-phenylenediamine in rats

Macroscopical findings in females at the end of the dosing period

Group Control 4 mg/kg 20 mg/kg 100 mg/kg
Grade - + - + - + - +
(Lung) : (5] [5] (5] [5]

Area, dark 4 1 5 0 4 1 5 0
(Liver) [51 (5] [51 . (51

Diaphragmatic nodule 5 0 5 0 4 1 : 5 0

Accentuated lobular pattern 5 0 5 0 5 0 3 2

Yellowish 5 0 5 0 5 0 4 1

Dark 5 0 5 0 5 0 2 3

Enlargement 5 0 5 0 5 0 4 1
(Kidney) (5] (5] (51 (5]

Cyst 5 0 4 1 5 0 5 0

Recessed area 5 0 4 1 5 0 5 0
(Spleen) (5] (5] (5] (5]

Small 5 0 5 0 4 1 5 0
(eum) (5] [51 [5] (51

Diverticulum 5 0 4 1 5 0 5 0
(Skin) [5] (5] (5] (5]

Crust 5 Y 5 0 4 1 5 0

-, Negative; +, Positive
{ 1, Number of animals examined



Table 9-2-1
Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of

N-(1,3-dimethylbutyl)-N'-phenyl-p-phenylenediamine in rats

Macroscopical findings in males at the end of the recovery period

Group Control 100 mg/kg
Grade - + - +
(Lung) ' [5] [51

Area/spot, dark 4 1 4 1

Nodule, brown 4 1 5 0
(Liver) [5] [5]

Yellowish 5 0 4 1
(Kidney) (5] (5]

Dilatation, renal pelvis 4 1 5 0

Accentuated tubular pattern 4 1 5 0

L AT L 5 PP,
-, INegaiive, +, rositive
[ 1, Number of animals examined



Table 9-2-2
Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of

N-(1,3-dimethylbutyl)-N'-phenyl-p-phenylenediamine in rats

Macroscopical findings in females at the end of the recovery period

Group Control 100 mg/kg
Grade ' - + - +
(Liver) [5] [5]

Diaphragmatic nodule 5 0 4 1
(Ridney) , [5] [5]

Cyst 4 1 5 0
(Spleen) [5] [5]

Malformed shape . 5 0 4 1
(Skin) [5] (5]

Crust 5 0 4 1

-, Negative; +, Positive
[ 1, Number of animals examined



Table 10-1-1

Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of
N-(1,3-dimethylbutyl)-N'-phenyl-p-phenylenediamine in rats

Histological findings in males at the end of the dosing period

Group
Animal No.

Control

4 mg/kg

20 mg/kg

100 mg/kg

+

+ ++ +++ Pos.

+

+

++ +++ Pos.

+ +H

Pos.

H

o

Pos.

(Liver)
Fatty chage, periportal
Microgranuloma
Hematopoiesis, extramedullary
Necrosis, focal
Single cell necrosis
Cellular infiltration, lymphocyte
Hypertrophy, hepatocyte, centrilobular
(Kidney)
Cellular infiltration, lymphocyte
Pyknosis, epithelium, distal tubule
Basophilic tubule
Fibrosis, Bowman's capsule
Cellular inifiltration, neutrophil
Eosinophilic body
Hyalin droplet, tubular epithelium
Cast, hyalin
(Spleen)
Hematopoiesis, extramedullary
(Adrenal gland)
No remarkable change
(Thymus)
Hemorrhage, focal
(Heart)

Myocardial degeneration / fibrosis

(5]

5]

5]
[51
[5]
(5]
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-, Negative; *+, Very slight; +, Slight; ++, Moderate; +++, Severe; Pos., Total of positive grade

[ 1, Number of animals exmined

*, Significantly different from control p<0.05 (Two-tailed Mann-Whitney 's U-test)
**_ Significantly different from control p<0.01 (Two-tailed Mann-Whitney 's U-test)
#, Significantly different from control p<0.05 (One-tailed Fisher's exact probability test)

(continued)



Table 10-1-1 (Continued)
Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of
N-(1,3-dimethylbuty!)-N'-phenyl-p-phenylenediamine in rats

_Histological findings in males at the end of the dosing period

Group Control 4 mg/kg 20 mg/kg 100 mg/kg
Animal No. - + ++ ++ Pos. - * + 4+ +++ Pos. - * 4+ + ++ Pos. - +* + ++ +++ Pos.
(Brain) (5] {51 [5] [5]
No remarkable change
(Spinal cord) [5] [5] [5) [5]
No remarkable change :
(Ileum with Peyer's patch) [5] [5] [5] [5]
No remarkable change
(Urinary bladder) [5] [5] [5]1 [5]
No remarkable change
(Sciatic nerve) [5] [5] [51 [51

No remarkable change
(Marrow of femur)
No remarkable change

(Lung) (1] (1]
Edema 01 0 0 O 1 01 0 0 O 1
Hyperplasia, epithelium, alveolus 1 0 0 0 0O 0 0O 01 0 O 1
Hemorrhage, alveolus 0 01 0 0 1 01 0 0 O 1
Cellular infiltration, neutrophil 0 01 0 O 1 0 01 0 O 1
Accumulation, foam cell 01 0 0 0 1 01 0 0 O 1
(Thyroid gland) [1]
No remarkable change 1 0 0 0 O 0

-, Negative; +, Very slight; +, Slight; ++, Moderate; +++, Severe; Pos., Total of positive grade

[ 1, Number of animals examined



Table 10-1-2 '
Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of

N-(1,3-dimethylbutyl)-N'-phenyl-p-phenylenediamine in rats

Histological findings in females at the end of the dosing period

Group Control 4 mg/kg 20 mg/kg 100 mg/kg
Animal No. - * 4+ 4+ ++ Pos. - * + ++ +++ Pos. - £ + ++ ++ Pos. - * 4+ ++ ++ Pos.
(Liver) (3] (5] (5] [51
Fatty change, periportal - 4 1 0 0 0 1 32 0 00 2 0 1 3 1 0 5# 0 1 1 3 o S#
Microgranuloma 1 3.1 0 O 4 6 3 2 00 5 6 3 2 0 0 5 - 0 4 1 0 0O 5
Single cell necrosis 32 0 0 0 2 4 10 0 O 1 311 00 2 4 1 0 0 O 1
Cellular infiltration, neutrophil 5 00 0 0 0 5 0 0 00 0 4 01 0 O 1 5 0 0.0 O 0
Hemorrhage, focal 5 0 0 0 O 0 50 0 0 0 0 4 01 0 O 1 S 00 0 O 0
(Kidney) (5] 5] (51 (5]
Pyknosis, epithelium, distal tubule 0 5 0 00 5 1 4 0 0 O 4 0 2 3 0O 5 2 3 0 0 O 3
Basophilic tubule 2 3 0 00 3 21 2 00 3 12 2 00 4 2 3 0 0 0 3
Dilatation, distal tubule 5 00 0 O 0 4 0 0 1 0 1 5 0 ¢ 0 ¢ 0 5 6 06 & O 0
Cellular inifltration, lymphocyte 32 0 0 0 2 2 21 0 0 3 32 0 0 O 2 4 1 0 0 O 1
Hyalin droplet, tubular epithelium 5 0 0 0 O 0 5 0 0 0 O 0 5 0 0 0 O 0 4 1 0 0 O 1
Mineralization, cortico-medullary junction 32 0 0 0 2 4 1 0 0 O 1 21 2 00 3 2 21 0 0 3
(Spleen) (5] (5] (5] [5]
Hematopoiesis, extramedullary 1 4 0 0 O 4 2 3 0 00 3 2 0 3 00 3 1 2 2 0 O 4
'(Adrenal gland) (5] [5] [5] [5]
Hematopoiesis, extramedullary 5 0 0 0 O 0 5 0 0 0 © 0 500 00 0 4 1 6 0 O 1
(Thymus) ' [5] (5] (51 [5]
Hemorrhage, focal 4 1 0 0 O 1 50 0 0 O 0 4 1 0 0 O 1 5 0 0 0 0 0

-, Negative, £, Very slight; +, Slight; ++, Moderate; +++, Severe; Pos., Total of positive grade
[ 1, Number of animals examined

*, Significantly different from control p<0.05 (Two-tailed Mann-Whitney 's U-test)
**, Significantly different from control p<0.01 (Two-tailed Mann-Whitney 's U-test)

#, Significantly different from control p<0.05 (One-tailed Fisher's exact probability test)
(continued)



Table 10-1-2 (Continued) _
Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of
N-(1,3-dimethylbutyl)-N'-phenyl-p-phenylenediamine in rats

Histological findings in females at the end of the dosing period

Group Control 4 mg/kg

20 mg/kg

100 mg/kg

Animal No. - * + ++ +++ Pos. - * + ++ +++ Pos.

+ + + ++ Pos.

+ ++ +++ Pos.

(Brain) [5] (51
No remarkable change :

(Spinal cord) (51 (51
No remarkable change

(Heart) (5] : (51
No remarkable change :

{leum with Peyer's patch)
No remarkable change

(Urinary bladder)
No remarkable change

(Sciatic nerve) [5] (5]
No remarkable change

(Marrow of femur) [5] [5]
No remarkable change

(Lung) (11
Hemorrhage, alveolus
Cellular infiltration, neutrophil

(Skin)
Edema
Erosion .
Cellular infiltration, neutrophil

-
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oo
oo
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(3]
[51
(5]

[5]
(51
{11

(1]

(= =i

OO O

—
OO

[ I o -]

51

[51
{5

(5]
(5]

-, Negative; +, Very slight; +, Slight; ++, Moderate; +++, Severe; Pos., Total of positive grade
[ ], Number of animals examined
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Table 10-2-1

Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of '
N-(1,3-dimethylbutyl)-N'-phenyl-p-phenylenediamine in rats

Histological findings in males at the end of the recovery period

Group
Animal No.

Control

100 mg/kg

-+ + ++ +++ Pos.

- &

+

++ +++ Pos.

Liver)
Microgranuloma
Fatty change, periportal
Single cell necrosis
(Kidney)
Pyknosis, epithelium, distal tubule
Basophilic tubule
Fibrosis, Bowman's capsule
Cellular infiltration, lymphocyte
Eosinophilic body
Hyalin droplet, tubular epithelium
(Spleen)
Hematopoiesis, extramedullary
(Adrenal gland)
No remarkable change

(Thymus)

Hemorrhage, focal
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-, Negative; +, Very slight; +, Slight; ++, Moderate; +++, Severe; Pos., Total of positive grade

[ 1, Number of animals examined

~

(continued)



Table 10-2-1 (Continued)
Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of
N-(1,3-dimethylbutyl)-N'-phenyl-p-phenylenediamine in rats

Histological findings in males at the end of the recovery period

Group Control 100 mg/kg
Animal No. - £ + ++ +++ Pos. -+ + 4+ +++ Pos.
(Brain) (5] (5]
No remarkable change :
(Spinal cord) : (5] {51
No remarkable change
(Heart) (5] (5]
No remarkable change
(Tleurn with Peyer's patch) 51 {53
No remarkable change
(Urinary bladder) (51 [51

No remarkable change
(Sciatic nerve)
No remarkable change

(Marrow of femur) [5] (5]
No remarkable change

(Lung) [1] [1]
Hemorrhage, alveolus 0 01 0 O 1 0O 01 0 0O 1
Cellular infiltration, neutrophil 01 0 0 0 1 1 0 0 0 O 0

-, Negative; +, Very siight; +, Slight; ++, Moderate; +++, Severe; Pos., Total of positive grade
{ 1, Number of animals examined
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Table 10-2-2
Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of

N-(1,3-dimethylbutyl)-N'-phenyl-p-phenylenediamine in rats

_Histological findings in females at the end of the recovery period

Group . Control 100 mg/kg
Animal No. -+ + + ++ Pos. -+ 4+ + +++ Pos.
(Liver) [5] [5]
Microgranuloma 0 3 2 0 0 5 0 2 3 0 O 5
Fatty change, periportal 5 00 0 0 0 2 3 0 0 0 3
Single cell necrosis 32 0 00 2 04 1 0 0 5
(Kidney) (5] [5]
Mineralization, cortico-medullary junction 5 0 0 0 O 0 1 2 2 0 0 4#
Pyknosis, epithelium, distal tubule 0 41 0 0 5 0 4 1 0 0 5
Basophilic tubule 4 1 0 0 O 1 2 3 0 0O 3
Fibrosis, Bowman's capsule 5 0 0 0 O 0 4 1 0 0 O 1
Cellular infiltration, lymphocyte 4 1 0 0 O 1 32 0 0 0 2
Hyalin droplet, tubular epithelium 4 1 0 0 0 1 2 3 0 0 0 3
(Spleen) [5] [5]
Hematopoiesis, extramedullary 2 3 0 0 0 3 0 2 3 00 5
Fibrosis, focal 5 0 0 0 O 0 4 01 0 O 1-
Deposit, pigment, brown 5 0 0 0 0 0 4 0 01 0 1
(Adrenal gland) [51 5]
No remarkable change
(Thymus) [5] [5]

No remarkable change
-, Negative; =, Very slight; +, Slight; ++, Moderate; +++, Severe; Pos., Total of positive grade
[ 1, Number of animals examined
*, Significantly different from control p<0.05 (Two-tailed Mann-Whitney 's U-test)
#, Significantly different from control p<0.05 (One-tailed Fisher's exact probability test)

(continued)



Table 10-2-2 (Continued)
Twenty-eight-day repeat dose oral toxicity study with subsequent 14-day recovery test of
N-(1,3-dimethylbutyl)-N'-phenyl-p-phenylenediamine in rats

Histological findings in females at the end of the recovery period :
Group ‘ Control 100 mg/kg
Animal No. - * + ++ ++ Pos. - * 4+ 4+ +++ Pos.

(Brain) (51 [5]
No remarkable change

(Spinal cord) - [5] [5]

| No remarkable change

(Heart) [5] (51
No remarkable change

(Ileum with Peyer's patch) [5] [5]
No remarkable change

(Urinary bladder) [5] [5]
No remarkable change

(Sciatic nerve) [5] [5]
No remarkable change

(Marrow of femur) [5] [5]
No remarkable change

(Skin) (11
Edema
Deposit, pigment, brown
Cellular infiltration, nentrophil

-, Negative; +, Very slight; +, Slight; ++, Moderate; +++, Severe; Pos., Total of positive grad
[ 1, Number of animals examined
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