NN-Do7o0AFIoN2-XRVVVFTFTS—2NNT 2073 FD
Ty PERAOLCEKEEORSICIARERSHY - £MAELEFTHIF SRR
(HEEES 93-051)

MHEA BELEMBELL2W R




BRRE B oo oo oo
RRM B & U F ik

L. BERME  -om-e-ereemoeeenoenomoe oo EL T TOTER
2. GEREIME X CMBE R --oorroeeee e
3. BATBEPMEKBI -
4. RBRBOBR. REFOBRELIUREHE —------mmmmmmmeen
5. BEBLURE |

1) BEYCET3HE

(1) —BARARBUIR - oo oo
(2) hEBICHBBAE -
(8) RMH L SHPRBBE - e
(4) BARMIFMBRE ~------mmm oo
(B) FREEMME -~~~ mrmmmemmmmmm oo
2) HERCHMTBEA

(1) BREBSLUHEOBE -
(2) AEREBLC—RRBOBE --------mmmmmemmeemoe e
(8) BRERSE ~---mm-mmmmm s
(4) REFMRE - mmmmm s
6. MEEMALER ------eeeoememomosnonieiseaieoi
BB L

1. REk5HE

1) FECEIY - - mmmmm oo
2 ) —BRIRHE -- oo

) D MMBAACFHIFTR ----mmmm-mmmm e smmsresemsnonsses
8 WIBLBRL +--=- - mmnomeeeessseeessssesesooieeesoooooeees
Q) MBER oot
10) ST MM F I ---mmmmmmomm oo

vi

O b e 0 W W W NN

~N o o
O

O W W W © o W o o W



2. EMELEHHE
1) SlEPicRiZILE

(1) REBBIFZMIEER -
(2) BEE. ERBRUBITHFRE -----oommmommemoe e
(3) HEH I L CHERIIM --mmmemeeemmmooeo oo
(4) 5B KCMERRE ---o-mmoommmee Srrmmeeeeeesseeee
2) BHERIIRIZTRHE
(1 )FEEZ?—‘I’EE """""" .*';““""""“""""“* """""""""
I3
(3) B —-----rmmmmme e TTTTTTeTTmmmmmeo
ZRBLUHER
1. REEEHBH -
2. HEPERAEFTY -------mmmm e
BB MR -
AT B H
A. K- #ITFHEE
Figures 1, 2 hE
Figures 3, 4 3110
Tables 1, 2 JETHR
Tables 3, 4 — AR AR
Tables 5, 6 thE
Tables 7, 8 123:1: 04
Table 9 KRR
Table 10 Mm#BFEHHR
Table 11 118 e (=g 0 P TR )
Tables 12, 13 B R
Tables 14, 15 BEE
Tables 16, 17 i B AR R R,
Table 18 R RIET RS
Table 19 WERICRITTER
Table 20 HERDOHERR
Table 21 HHERO MR

vii

L = =)




4
BAEBMEAFYENN-D 7 oANF I NL-2-RUYF T/ —LANT V7 I FOERE
BHT B b, SDE (Cri:CDSD)) Ty b &M T. BARE B - AR5 B AR 2
E Lo Ty P21 BYMHESIOREL.NN-D2 720 F I N-2- RUSFFTS—ZINT 2
Y7 IFD0 (BFRFESEOHE) . 6. 25, 10035 L 400 ng/kg/day B4 . TECEBIS14H 8
oL MMM, BEAREEE S (0~51HM) £T. BHSORE L,

1. RS #HE

HEBICHOTE, 100 ng/kgd LOBTHBOENRME LEICHFRHOHBARED S 1,
400ng/ kg TR ERMBEZEHMICEY2BHEORY . BEVRZB L TOKEHMIH. F
*7%7%5&U@%M&Uy@ﬁm\M%MTEJUﬁ%®ﬁ¢‘mﬁwiﬁﬁéwua%m
WERB D o 1,

— 7. HBIZHE O TH, 100mg/kgll EOBTERICHT IRBNRA LA, MBERIRE
DEMRME LRICEBE®REFBD O, £, BREHET. THBHEORIZL 275,
MEZEDO—BRBOEMNMLR ST KRB REMBOETRALEIUVBRBOEHEINEZH o N, X
512400mg/kgBF TR, KWL IV HRIENBEATOBMEBEDY . HERXPTCOKEMMOTM L S
iR OEHRISZOOoN, SEFIRFEIHLI VB TORAIET L.,

2. HTEF AN

HBOEMIZONT., RBRADOSL D s/, BROERMBIOCRHPOREI DT
400mg/ kel THBXABD OO, BARKOBPBOTIKZNICE DA ) BRBEBPREERKO
B NED ST, £, HBPRTO L HPE S HEHBEED I FINRH L, S5,
HEURESHBADLRIZ VB ZOHEHRISBEZIHIIRCLTE), MBRIORLIWY
FHEMST, AFELLHAEROHE 2 HE TIRAMMSIET Uk, LicH o T HEE., ¥id
RE. WARBLUHFEROWE 4 HAFRRIRDY Uiz, RRPZRER SUREERO B
KHTIHBRIEDSNUAN - 12,

ULDERNS MN-DV o7 anFIN-2-RUTFTS WALV T 207 FDS 5 bAD
EICED. B, W, BAINSIOMMBICH T s EREENZvoh, —RBLTHRLE
B, HEB. L b20mg/kglHEEEI NI, —H. EMFHRIC OV TR, HBOEEIT BT
BrZEHohT. HEBEII4000g/kell LE R IR, BBOLEMES I TRIWO R 4o
CBALTE, P, 8. MEBLUCHFEROEFRIINTIHBEA TR T L2EANRBL.
THhOELERERZ00ng/kgL B INT,




MR H 1

COMBIT. ECDE B ARMAERRELEWEOR SR T 0SS5 AD—2E LT L
LicbDTHH., NN-DvoonNFIN-2-RUVVFT/—AANT7 27 I Faetils v b
REEENKS L, RENB XK. BESLOI BRI, AWEOREIR G BT S K
EMFEBNE. R7 )~V THIRBRHT 3 B - o

HERH B B LU H &
1. #%8%MHE (Appendices 1~4)
NN-D2 7 anFIoN-2-RUJFTS—=NVANT 2T I F (CAS No. 4979-32-2) i3,
roRtah7zbD (Dy VEF

ME 99.2%) 2o, ZMHEDOFMIL. Appendix H:% Lico Bz #BRYWHE %%

SERTHIIHH L. EHPBPRETH > &4 KB L/ (Appendix 2) K%’Eii?&lféﬁ(}

THHIHD BRELTRAI MW (ZREMKARXE, oy VES AL ZHOTHEOR

ERBICRBLINBEOKES S VB (BHEER) & LTHEBL, HAKE CHER

(4CHRELL, BEBRDPORBYWHEIT. 59—, 2> BBERHGHETTPHUCLEDSTHRARR

ETHHIEMERINTO S (Appendix DOT, BAIEMAKL. WEH7BALUAIKER U,

Flh, AIHERBICHR LD D20THAML, iERETHRIA TR EEZHERALK

(Appendix 4), WRHHEDHHTE. LIFhb ICHREE L TN L e,

2. $#EBYWE LSBT RH (Appendices 5~8)

B, SD% (Crj:CD(SD)) DSPFS v F &M, T v Mty HEF »—L R« UN—
&t (MRNBEARATTHRT 95 FH#) o, 37 B, i 6 A/ THA (B 62 1T,
i 62 PS) L. 12AMEKRBEICELIE. TOMICKRELZITL, %’%ﬁfﬁ)ﬂﬁ%ﬂ‘@—ﬂ&%&ﬁﬁﬁ@
ORIFIMHHES 50 A2, iz 9B, IS EMTRBICH L, BRESMHMBHOFHHALE
(REMP) (3. H 338 (326~351)g. #E 208 (194~225)g TH » %,

Sy ME Bt IUOBRLEMMZEZACT, BE 22 £ 3°C, ®AE 55 = 10 % (RIEEOH
ER R  Appendix 5) ( RAMPBIIEILU LE/H( ANV 7 by YaxzT7—4FR). K 12 FH
( FRIBWSAT. FROEBHEDKREL LN T -V RATLYMPET. BEIHICRTF VY
&My~ (276 ¥ x426 D x 200 H (o)) KRB L. SN ERXT VLV RABEBDT v /i
RLUTHE Ui, 1220, REBEZZROME. BEOME (BFEFr -V - Y N—-BKEH,
K74 PT L= (Dy FES 4-1-24, 4-8-6) . SRMEO IR : Appendix 6) % Ah
e Y —Kix— pBSy— (265 ¥ x426 D X200 H(mm) ) IZNE L7, MB(BES LT H
He, EHAMCE-2, oy PFES F2083, E2093. BRWE D A4 : Appendix 7 )&k




CHZENBEABKE L gnti— b ) w97 45 —RBHREAREN LTHR. SRUEDH
s R - Appendix 8. ThERGEBS X FANRKERE ZRBAME (£Y H—Fx— |
By —DOBA) KL BHERI S, NEZOMBEAML S CILRE L AR, kbLU
BEDHBIZERBEORMICEBT 3 TEEANEL SN B ZLPERMEDRERRD 50
y AR A

3. BAauBLUMEES
BEWOHMEE . HHEINEE L, ERAOHYOL D FiFid, BE5MBA (RS Ok
HICESCBIARESBIEZR O TIT » 12,
NATBROHHOBMAEENIEN NV FELCEIDIT, v 28Iy -3 EHALTH
ffLU7ca

4. RBRBOHK. REERORE (BLEH) BLUREHE

REER. REEREABROER (BZ8H) KESVLTRELL, BSBHXERAB . i
9 El . HE SHHEDSDFR (Crj:CD(SD)) S v PELIBMEMHFATLE L. NN-D T onF v
QRS FTS=NANTZ 2T IFDO0, 3, 10, 30, 100X 300 mg/kg/BRIEHRSED
6T HRII. UOMOREROBEICEDER LI, TOHKEER. 300 ng/kel¥ THE BN O HI
Bm s, BRIV SEROMMBERLEICADON, TI T, FHKRICHEIT B
583, SVPHSHILHBRHRORANTRINS400ng/kg/BEBREE L. UT100, 256 L F
6ng/kg/ HD 4 ABEEZJ/EL 2,

ABRBFOHKE., OBRKEHUUT., HHMH), O%RYHE 6 ng/ke/BIHEH(6 ng/kefi).
25 mg/kg/ B 5825 ng/kgf¥). @R 100 mg/ke/ B 58 (100 mg/kg BE). ®R 400 ng
/kg/ B S5 8E(400 mg/keglt) DS L L,

BEHEE. RERBEERE L kgt snle L. BY UV F2%E LA nME% M0 TR
WHED0.12 w/vsiE (6 mg/kgBE). 0.5 w/v¥i (25 mg/kgP¥). 2 w/v%#k (100 ng/kgBt)dh 5 i
8 w/VEH (400 meg/kgB¥) % . MM & XMW I4ERI NS . HIZ44EH. RIS HBEOME S A
(40~51HME)) 2T, 1 H1EGHEP),. BNFE L, HBBITE, BEFZRABICERS L,

5. BIEBIUKE
1) BEyicBld4 558
(1) —HRBEE
BHEMHTEE, BHOOLERE., A8, THEIDVTHE L,
Q) RESIUBRHMEBNE
BEOWMEIL . WAL ICRESMBA(REHAEINPLCZORB TERB TR L. 35
3




KERBSREBRASIVEBEERRBIRME Uiz, U, BOEREIZ, EIHEO0 . 7.
4 BL 20BEMEORBLVAHIMELR, BHER. GENERICEDET, ¥ —
TERBHETO UFMOFMBEREIMNE L, BOBHBOBLMEIZ. WES BIXH -
oo REHMBHPE., BHBEMELED %, ChOoOBEICIE., BFLLRF(Z— -7 F
c F—3 8. FY-3000) %M T,

(3) ZMH LA BRBBE

BEUHOFRIZ. HOr—VPRFA-BANOHMAEANT 1%!1@%‘@6%3‘)&’&{’}3‘9\ RN
HHEINEET (HEMTRAMORRERR) . SRABILL, SREOBEZRI Y — 2R
(9:304 80 AV, BIBEKS B VRRETIHT MERENLBEEROBE Lo 48
REBOBESRAUBACHF L., 1R 2MNOMEIRRINAZWHORE L, XMW
BLUABOBBERRENG., EHICOVTHRE [ (XERIBHWE/REHHUH) x100) |
BIR ( (CRISHM/ZRETHE) X 100) SEOMER ( (R HEEK/ ETFEREN x( )
100) BOVIRABROEREIN LDV TEIRME (EIKEO0 A5 AMAHRZ L8O
HE TOMM) 2BE L,

(4) BHEFREEHHRE 5

BT, U TOREZEMK LI,

a. RRE: %5 42 I, EESEFEARARLCHBREAREM L., BRREE (AL 2 - =
FHAEH, TNV TFARTA v 7RO) D, pH, Blll. 70/ . 7y bk EYL
Evbhtwnb) ) —F U2 ehmicRE Lk,

b, MEBEFERE : SRMBORMIT. REWHKRTREURE5HIE 45 B OMMBEIIZT -
oo HEBBRBWOEMIZY > TE BUEZHAOFRIWLOVBRELADSES R /2, #
MiET—F VBT CTHE L TSRV T, ERUAAMERZ258 L. £D—EEEDTA

K CHEBEMIEAE LT, ROFEHEME Ui, - @
HH (K9) il 2 ik e
@ 7 I 5k % (RBC) o ERERB AR )
@ i & % & (bb) AU ;. & all M R NS

NESobt ik
@~N< b7 Uy MEELD VIS Tk

@ 1 5% I Bk 78 % (HCV) e LT E BB
® F o BRI 45 5% B (NCH)  FHEME g (E-4000 :HIE
® 5F 4 % I BR M 5 5% 3 5 (MCHC) 3+ 4 EREF (K))

@ [ 1 Bk %% (WBC) BREHBRLHR

® /MR 3 (Plat.) BLENR AR J

B, MRFAMKE I CANKESREEAICMKBEERZER U 22, il 3k #E1H
HLOMmBRBICEARBOONLEN 72D T, BBEIEHELLED - 1,




MBAAFHRE B LUACBBEO—Er5MFEZIBL. ROBFHZMEL 7,

O

HA (B&S) e ik 52 B8 25

@ #wE Ny (T.P.) Biuret ik 3
@ 7TN7 I v (Alb) BCG #:
® A/GH (A/G) HEE
@ Im¥E (Glu.) MRE
(GK'’ -G6PDH®’ -UV F#)
® FrYITYEITAF (1.6G.) BHEE
(LPL® -GPO*’ -POD®’ &)
® #®alLzxyFo— (T-Cho.) BFiL
(CES®’ -COD™’ -POD %)
@ BE)YNLE L (T-Bil.) Jendrassik & AL F B ST
RFEZEHR (BUN) Urease-UV # » %iE (JCA-VX-
@ 27V7F = (Crea.) Jafféeik >1000 %7 Y
@ GOT (GOT) SSCC*®? FAY¥Y—~ . BK
@ GPT ((GPD SSCC #: BF (%))
®@ +—-—GTP (7-GTP) SSCC #:
@ ALP (ALP) GSCC® &
@ AU A (Ca) 0CPC
® ) > (P MRk
. (PNP'®> -X0OD'V’ -POD% )
®@ +bYwL (Na) 4 A BRI BRYE B8
@ AHYVoA K 14X v Bawdk =B (NAKL-1:
® E#H# €D A4 v BRBE WHER LEMK))

1) Fhvax+—¥, 2) Fa—-—x6Y yBEREKEEE. 3) YRToF1 v
YyR—¥, 4) FYVkol) VEBILEE. 5) WA FY—¥, 6) AL AT
O—)TZATFS5—¥, 7)) AaVRAFo—NFFv5—¥, 8) AAVIVFETE
RiLFEL. 9) FAVEEKRALFEE, 100 TV X7 0A Y FRAT+Y 5 —F,
1) 9o FoAaFos—+ :

(5) WEEMRE

REHWERREECHC. BOHTERBUESENICHENT, ELBOHEBRRDHIW
H4HOBBELRTHRILI-FAUHBRTT. WFhbRNERL. ROBEBFHRELL, SRR
EHBVEABRBOREIIOLNEROLZHANEE LABBETENBREINLBIZ, ARTE
HABETHLARMEHONT OB OVTRAMTED4BER (FIEBA) KEhEThER
L. BREICH L,

a. HHR:2BBRBEZABRMHICBER LI, S5, #HIKO>0TE., WROHIHBLIFFED
ERBOMEHAN. FBREB ( (BHREH/BREH) x100) 28E L, |
b, MBEEME : BT LMK b5~ AT 2002 A0 T, HEDOHFE. B, WL
SUICHEDRE., WELGEHE GeXER)L. HAEL ENER) #8H LA, B, &




RBLURHELKE, 64— L THE L7,

c. MMFHRE : ROMBAFRMLU., 105FHY DREF ALY VEOEES L OB B %
DATT VB)THEEULK, _
Wi, FEA. BREK, ~—5— . PRIBER/MERT) ., EEIE. WER. I (KE28). O
B F.ORE. B, B, R, BB M. BIE. B, BN, B BE LG, Un. B
B . FE. B, KBIRMNIE) . F6 CHRAR. BRAK). LEWME. § - SH(EE
KEEF). U U/ OGRS Y VN, BRMEY V38, BERB(TREG%) . REGER). 4B
6D PO IR B 2 % S5 4

MEFHRE R, SRR EEAR 400 ng/keBE OB, NG, FFHE. BIE. BV, M. M.
PRIIODOTIT 7, THR, HRTREOBEDONLEL. MBS S HMETHAWS
WCERBONIOT, IOV THABRSHE Ui, 6. 255 L5 100na/kelt T 0 &5
TEMADRD S NI O TR, K. oI5, mm\ugéﬁﬁutoébk\xﬁoﬁ(\
BOVKARVEC LM TR, SRBEAMEN TRELMBICMA T FEA, HE Lk,
HEE WUM. T, BORE LU, SREROMESIE. B2 QMR 25 % 0 GLRE 51§
HRIR2THIM- 1) IKRELTERBL. FEHERENNS 74 VYA AES L. B-E 2R
Uteo e thBEMERET 570, —HO PO E BRI TIRIERE(ZY 1),
B IS DO TIRPASHE 1T » 720

2) HAERICHETIHEE

() ERFBLUHLOBE

AMET OBHREMOERK (EFREFTROAH) 2H~. HBE ( (BHERK,
HHEBEM) X100) ZHE UK, £k, HEMMEAMEROBEROREGEICLDHEL, B
TEDHBERE LT, | (\‘
(D) HERES LU—RRBOBRE

AMETH. ABHNESCHEOREEBE Uiz, T, BH—RRESICERABR L.
Mt ( GHEMBEEARK/ GHERY) X100) BLOHFERAETS ( OBE 4 B4R

B MERRIEARY) x100) £Rbd7,

(3) HEME
FAERITOVTHEOBRT 4RI, BIICEB S EORKEZME L. | Y72 hoF
BMhEEB M L,

4) FRERENRE | |
REHEZOME. LFEAIEROBABEEE4B) IST— 5+ 7 0okl ATHERIES




W, BB 3 EERSARIBICEEL

6. HF AT |
BoNFHESZVREELCOVT, HEBNEOMOBEE RREE%UT) £ROF
ETHE LK. ‘

thiE. BEE. OAFPOEICOBRECZHF— 5. REER. AN, FHRER. TIEY
M. ERHEEDNRTA M) v I F—4 i3, BartlettO A BRERT - oo HEN—BIUBE
H—TEREOABANET . TOEREEELZAYDIE S, Dunnett &% /o3 Schefféik (Bt
DREINELBLFE) KLOMBHIHNTIEMOLBREET » /oo FEN—BRTROH
. HOURKEBERE, HWAER, KRB, IEREFR, RREOEWUN T — s ED ) N5
A M0y 7 F—4%3Kruskal -¥allisDWHMBREZZT N TORREETE LR D .S Dunnett
B 7o ldScheffork (HORZ INREBHPE) KLDHEBIIHTEEHOKRERT - o
BRHYOLEEER, SBE, ZHE, HEX, HEROBL,. FEPNARESECHIIREMD
HBARLEOITFTIVALT -5, x* REET - %o




HER AR

1. Rk

1) S84 (Tables 1,2, Appendices 9,10)

400mg/KgBHIT B4 T MO SENTEE L. BTRIZNGTH » 1o CHHOFEER. TR
LAM%TED (FEKE22A) 503 20BARERALL, U, HIZHS T, 2BREHED S0
BAMBORBICLD. HERDOLFNIETT M. 1000g/kgBEic 1 FE, 400ng/keBic 5 K
BHOLNLDT, CHOERDVTHREEREZWSMITERLD. 2ROBCHEZSNBEET
BRL. WESEHREIHE LK,

2) —f%IRER (Tables 3,4, Appendices 11,12)
HICHEOT, BEIIBLIBRICHRIED400ng/kgBED 2RI BH o, HITHE LT, WIFhd

ZHRAWORES ~16BBLTEERB O OMERISHIF TOHRESIIBLIEIC, K (100ng/kg

PO 1JE, 4000g/kgBD200) | HREHET (100ng/kegB D 1 PL. 400mg/kgBED S L) . TF
MEHEDRICE 2B (100ng/ked 1 P8, 400ng/kgBED 6 I8) B XU BIC L 30 - B
BEHEOFRBIEYL (400ng/kgBD5I8) KBV LI, ChODEREE LMz, FEHE
WEORICEBERAET LI400g/keB D 1 FIARETH LI EFBROT. WTFNSRBTH
BORABRBRECHRBORBIL LD ERIFEEL L TH >, Fho. B, WHH 303

BT IREN100ug/kgBED 1 PE & 400mg/kgBE D 3 PGB D SN cH. 400 mg/kgffd 2 i3

EMmhicEE L,

3) & (Figures 1,2, Tables 5,6, Appendices 13, 14)

A00ng/keB I BT, HIABRSHHEBUCHELGERNONAIED S, REDORHE
KON THEBEDEIERTHIICH 72, BOBE D, RENMMEE U THERE DD
FH - TS L, HEFENICRERNAOKECOLEFRENBD SN, WH. 4000g/
KBEOHOWME 4 BB 3HES S VREHBO T~ 5. TN E TITIEIR L 7D 262
T H5MELLEROBEICL ) BRAK LD, BONEM -1,

4) M & (Figures 3,4, Tables 7.8, Appendices 15,16)

4000g/kgBE T BTy MRS 1 B, MERERITE IR0 &5 & OX20 B o 15 41 B 05t B BE I 1t
NTHEBI DG oteo £, GHENEBERBEDSNB N -, HORE 8 B & MO
BT 6 & 4E O BER b BOBE AT Ui, |

5) Mo RATR (Table 9, Appendix 17)

400mg/kgBFI BT Y PV ROFELSHMNRD S/,
8




6) MOMMEM R (Table 10, Appendix 18, @ F — ¥ : Appendix 30)
ARBEFEHIC. BRUBRESOLENR I O NDONIBEAIEIEH S NN - 2. 6 ng/kgBEd I
INREIE BB THEELBEEZR LD, AREKENLBEA TR D - 1,

7)) Mo MmiELEAAFENFR (Table 11, Appendix 19, X5 — % : Appendix 30)

400mg/kgBIC BT WINLHERBLMBY L EOMME S SISPTHER S L ERREO KD
MBHOoNI, BMALVATo—-J)VEBERDSB LT I00mg/keBF THELHEME. S Y7 LARITEE
S 400mg/kgM TR BRRBAUZEZRLEN, BaV AT o0—-NVEIUTF M) T ALAOELIIEE.
"o, HEKFHTRAI -7,

8) itk R (Tables 12, 13, Appendices 20, 2D)

HIZEWTIE. SBEOIR400ng/kgBE TORIKBDON, /2. MBEOZEHIE. 100ng/
kel TOBTRO~1EORBTH DR M L. 4000g/kgB TR 4EITRD SNz, HIKH
VT, BHOEKX - BE100ng/kgBtD 1 K (2RETH) &400mg/kgB D 3 I (FET-D 2
BlE&RIECO LA) 1. BHOMK - BEH1000g/keBD 1 I8 (£ RIECH) & 400ng/ kel
DTE (EEDIFMELRIETO4H) KD, T, MBROFEHE N WREEZ AT 100
ng/kgld FTOMTIR 2 ~3EICBoNDIcH U, 400mg/kgB TR 7IE FETLD 3l &L RIET
DAF) EBMU. FLBRWH400ne/kgBED S (RTD3IHELRRETD 2H) TEHLT
Wit X 51T, HBOILEN400ng/keBED 1 B (REFD KB H S 1T,

9) 2 EE (Tables 14, 15, Appendices 22~25)

Bz TiE, 400mg/kg#¥ T, MU B IUHMNEEICBL TCHERES I W MNMER % Kk
HREIBRIHEMERL, RHEZFHIKEIHRBELUAXTHBROENERELEMOMBHNERBICAE
ENBHONT, Fh . HEIHELEEOAFRRWMER L2, 25, 100% & 1X400mg/ kgt 0
HREMERR., ARRCKEN R, AEKENRERMA TR A >/, BEITH VT, 400
mg/kgB TR IC L D BREB UcfliZ. SFEBRLUHEBICHXTRB &Y S L UM
HERVWNIL A ERBICATENRD O, FRBEHEEN PPN, HNEER
FEIIKREM - 12,

10) R R (Tables 18, 17, Photos 1~12. Appendices 20. 21)

BRMERS LOBEENSSNIEE., KOEEDTH -1, |

Tl : /NSER R LR S SISO SIS E . #IZH 0 TOFN L RETCO 1008 & T
400ng/kgBED % 1 FSIZ Bad SN tc, 400ng/kgBEDIELT L 3 U6ITiE. S » MATE S 5 hic,



B ERMIAS E T BT HETI3 PASHBHEDY TR O M B A¢100mg/kghE > 4 UG & 400ng/

kgBEOD 8 PTIT. T MRASES S 100ng/keBE D 3 IE(2RIET O 1 flE L) & 400ng/kgBid 4 P8

(ZRETCOIHEFETOIH) KBHSH, BALOBEESABRKFNISHBT MRS S
Nize EEHITIE S > MAED SN,

B REMBRO RN, WFRLED 100ng/kgBD 105 (£RBIETH) & 400ng/kelt
I (RIED1Hl. 2RETOSH. BCO3H) KBDSh i,

Bl : U VU oSERARED URBESE RSO ORI M BEEMHN. SREOM 205, 6ng/keft D
HEL VS &M 2 PG, 25mg/keBEMKE 1 P St S PG, 100mg/keBE Dt 2 PU 5 L U 400mg/ ke Rk O i 4 IT
EfELIE (RRFETH) . PEFELCULRESHENOT NS TI000g/kegBf D 18 (£ R
TH) &400mg/keBED 608 (£RIETCDO 4. FETO24) KRB SN,

PR #1250 T, 100mg/kgBED 1 IE (R RETH) &4000g/kgB D518 (RRFETD 2 Fl,
O 3H) OMRMIEHL, BCO LHOEMRRIEETS - 7o

ZOMOMES : HBES L C4000g/kgB Iz DTy O W IS B, FHB XSO
ABMAERE LN, BRERIBDOoNAD oz, e SFRH I OIS BBOREITL D 2N
T Lt RIEOND FEA, BB LG, BB WUB. FE. B2 Th, RERRD
SN - te

BB, ULOEMOMIC SEML FTREICEASBD O NN, RAEBPECOBRE A
WEEBE L, BREOEHBEIABFRTSH - %o

2. EHRAFEHE
1) BBYWIcRIFIHE (Table 18, Appendix 26)
() ZRESLUZHE '

RRE BB ICERYERSEROSHITHKIL Uk, 400ng/kef¥ T, RRICT H, 11
AL UPI4REZETZIMNNH -, HRVBICHARTRICET LI FHARICEITRERRD S
NIThoto, £, SHBIEF. SRBLE SIS BL25mg/kgBED100% < xf L. 100mg/ kg
90% . 400mg/kgRE80% LB FHA AR Lcdt, HEULEATE LD o

(2) BEM. BHENS X CHHE

SHBBEO A9 7T, HHEBEHI8. 8 U, 100mg/kgll FOH TR I NEFNIT.6~18.5F6 &
Uf16.9~17.4T, FEZREDONUE N o T2 400mg/kgBF TiE . FHARE16.3. FHRBEEL.3&
TN LE IR Utco HHREIZ. HEEO5. 9% L. BRWERE A E SHEM L
BERL. HELEARBRDSNTD -1, |
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(3) MERD X CIEIRMA

2 T3 A TR AT 5 TN 100me/kg A F O BETIZ100% T3 » 72, 400mg/keBE Tid. £HE L5
PE I IREED S BRI 3T, MEERIE60.0% &M Lic, MIRMMIE. HEBD21.2
RIZ3 LHMIMME S K B321.2~22. 00 BEICH 0. AEAEEES SN - 7o,

(4) H¥hs I UHERE |

400ng/kgBH I 350 Ty HEIE L7 815 (Nos. 541~543, 545, 547~550) @5 B. 3 I AT
SEH (EIE228 . No548) %AV EZ0BA (Nos. 541, 549) IFE@FERE e CHODHT
B, TN LERERCRE L U~ 6RO BRNEBSh. 701 I EARICTRLTY
teo RO D5V T, M543 A BAGRE LIEIR25E . Na54TI EIR23 B 1K A MO E S h
e, WTFNRDERMIBT L Tine, T2, Nos. 542, 5456 L U55013. AMBERAKICVLFh
HMEROBUEMIECLTHD . TORBBEHEADARSF. 2RNBE 1 ~2 A TR
BT Uce 100mg/keBE i BT h. LI (M531) @IET R 1 UG & 14T0 0 & R H & AR & 1
A, EOBEREHSET L, WEAHERST. MBS HIC2RATEE L,

2) BRI RIZTHE

(1) H#H# (Table 19. Appendix 27) _

SRR 1B 7 bR EE R 17, 0/ . W O B %4 RE L 16. 805 (KET. 8FC. 9. OPS) .
WEH 4 BOHAEREIZ16.3PC (HET. 7. ££8.60C) T, HAEXIIT8.8%., MH 4 Bﬂiﬁ%hﬂ”.l
%TH o tco 100ng/kebl FOBTE NS D IMBICHEREARED SN2 - 720 400ng/ke
BTIR. SRR~ TR E BRI EE BRI DN ELTECRNE D12 DB H
0B OB RHEL 00T (2,205, #1.805) . MAREIL4%EVFREFRIHD Ui, &
512, 400ng/keB THME 2 HE TIABDOLRATEC L, MHE 4 HOEFERE 0% &7 -7,
BRI R DU B B AL 5 N > Teo & Ao AT LI B O — BRI
CHEFRZIRDoNLh o1, '

(2) % (Table 19. Appendix 27)

WMEH O BB AHMAERGER. SHRB OIS 4g. ##6. 0gIC % L 100ng/ kg TR TI36.5~
6. TeHB L UF6.2~6. g THRBRIEALBZRD SN » T2, 400mg/ kg8 TiI. HED. 6g. HE5H. 3g&®
PHREINPNEIN o, LA L. MEBEUXTHEZIRBOL oMM o7z, HH 4 HOKE K
DT, 100mg/kgd TORR SO THRBLEABRZZ3ZD oA, -1,

i1




(3) JER® (Tables 20, 21. Appendices 28, 29)
BRUERELBEETEEEAONINESLIVHARORERIRDOQEN - oo HERE
WKOWTIHEE, Bng/kgBilEBBO®E3, 4, SHRABEBIVCAKOBEHAFEMN 1L (0.7%) .
100mg/kg#t THEBALIE (0.7%) & 5400ng/kg TOHERA5IE (14.3%. 1) B s h
oo MIMBEIZDWTI, — B OFHRIEAD 6 ng/keBED 11T (0.7%) KB 5hlc, P
ERITOVTHE . WO RERE . EMBIREES 5\ 3 BEILRRINIERT LT (0.6%) .
6mg/keBE TOIE (3.7%) . 250g/kgB¥ T 205 (1.3%) . 100ng/kgBE T 4VE (2.6%) . 400
mg/kg T LIE(LTHDEHSNfco LML, CHOoORBARICIHBICHEREZEZI@ZD SO -

E® G L UER

|, Re#sHH

HBIT > T. 400ng/kgB CREBIMAENHEGESRD U, GENMBRESMMEBL
S Rze LUy —BREBOE(E. REM2ECED SRS, BICEDSRTL
B .

DAL AR R M I B0 T o B MO AL SR A b B PASHEHE O B T 7 A% 100mg kgl b 0 B i
BRI T L 400ng/kgBE O WRRN TR IZHM L7c, IMA(ZNRETRD S NE
400mg/kgB O MIFHERBO KD PWMBY v EOMM S, BRAECHT IR BERRT 5E L&
BE N B,

RUE EROWMTRIZ. MBA VYLV L 4P 20pRvEr?D | 20ROE L DILEY
HO DSy h~OREIE D HRTIENAONTED ., a.-7/ 07 Y Y OLBERT, Ef
RME LIRS Ly OBRRS B VEZORMBECHT M5 hOBRICLS LD
EEABNTNED,

FBH 0 93 ¢ 400ng/KgB I b b i W QMR B RS EWI LI LEBY Sh.
BAMEEOE I LAbDEELONTLAY , FRRDEL & 3 REBMFRIRBTH B0,
GROBEREET. EBCARRAMENCENEES ST, RELROZELED S h
h-oico

BEOEAIMA T WIRO EE PR b 2 0 H B & O #OPTIE 1 @ 3D 2400 ng/
KgBE IS D b h i Ry b L EOBIMICSO TR HEPWE OB RS2 R%ET 50 RE
BHONTELT. FREOMOEALLBELSDTH - 1,

nE. BMEERICHLT. 250g/kebl OB ORI 5 0N 400ng/kgB O R BN EE O 4
DEMAER Ui LULERS. FEBCHAROEIN Y- TELIHET 2 EERED 50
P E R LR RN ERENRD AT ED S, LTRbHE
WRBERRT B R TR EHE S hi, |
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— . BT OO TE, 400ng/keB¥F T, BREHET. TEHHHEEORIZISHHR, HRXT
ED—BRBOEANSHMEERAMOSHENC M TEH SN, KRHTH & FEIENME
R B R N T, BIRERRN TRAE R MO H S h, IR 8 IR 3
VB MTPELRH B VVETCORBAICTETC Lc, 100ng/kgfficHB W ThH 400mg/kgBE & R D —
KRB D EAL B 1 I 5 hi,

BRICE VT, HIBH oMM FERBDONED - e, ERMRME EROBHE K
A100ng/kgbl L OB THED 5. BRIZHIBIICEE LTV, KERWEIC & 5 &1 &5l
DUHETREIBHOBBHEMNE., L2V /00 v Er0Ty b~ADOREK L ORAT S
SENHOSNTVED

% 72, 400mg/keBE THI O HE MR L 0l 5 & CII O MR b 5. 100ng/ kel
EENTOb—RARBOEROZS S | EOBMBECRIBICABEOH RSB S hi,

a5, A O L1003 & TF400ng/kgBEic B S hizdt, ZI0EF LTS 1 IKERA
BIBE b > 7o

UEDERNS . NN-D U oAF UL -2RYVFTI—LANT 2T 3 FREILD .
. . BB IUMRCHT 3 BHEENZEDoN, HEBB I MEE L 25 ng/ke/day
EHEEE NI,

2. HEFEFEBY

DR S L UHOZHAEPHOZHIECH LTI, TRESIUZBRICE/LIRD
ST, BBELLLOEHK I,

BEHB L OHERBEHIE. 4000g/kgBE TR L. FRBICAEARBD SOOI ED
S, HHIRIC R T AHBNTRIN, REERKOBY b, SRBICHNBEAL NS 22
EMD . EICHBM (EAH) OBRVLZOOLBBEINS, UH. PELPTEKICEZ. K
MALFENICRFTRIDON T D - 12,

ST OVTIER, FBREPTRIMICHS O BEANBH SN - 72dt, 400mg/ kgt TIE
B I SR MPEDH S VB ETORAIKIETCL. TS LD 1 ERZHB®PFDIRTETTH
oo EHIT. ABHMONGEETEHALED LN, ABICHTIBENS bibhi, &
SiIC. EFELLSEOFEHOLHFICE VT, FMEBHICEBOL RS 50037 DR LY
HELTHY, HWEROWMEFHEAMS T, HE2HE CRATOMBOLRITEE Lic, L
TodisT, WER, WAE, HERBBSIUHAEROWME 4 BEFRIIHD L1z,

ARBELVMEORBIOVTR., TEABIVARBERBLREEARDONT., B,
Bk, BI®. BRESCHEZNECKBDONLI LS., —BERFOLRBERAE LD
DEEZ SN,

FAROAZPHRICE ., BRVEREOEBNTRINIRRIRDSNT . HEROHK
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Ed, WHEHE OB TL00meg/ keI BABBRAONTPEELEATIELEDL - 2o
100mg/kgB¥IZB T H. 400ng/keBF &AM DO EMBIC B 2R B ENELERTIENAS
N COPTRLORBEAREHFETL. HEATHEMS FRERNFETC L, LIL. ZOH
DHBMITREFEIRBDoNT . EMEREACHTIER/BIAERLEMALBIRDo NI - 1,
100mg/kgf¥iC 1 3%F. 400mg/kgBIC 2 HDAREXRBH SN, DT O EEBRMBICERY
BRBDHOoNT., BREARGBEI Mo, BEMNT LD L HETX i,
4000g/keB D 1 MO S LI OFULNBH LN, TOBBYIE. HIERPN PO KEHMNE
L<flah, BIRRMICEEREDET. O - RABAREOREHER, HEEOERETE L.
ﬁmmﬂﬂbfﬁﬁ%ﬂmﬁﬁﬁ%%éhkﬁéﬁﬁ%tbtwk%T%okoD%%H\5
y PMICHARAENITORDONY . £, ZORARKTBHYORBRBOELEILKSIVHI L
PHREZINTOBE" P, IR LT, FHRRTEDONALOBZRORBABI 1 EBEDOA T, B
PRI A BN TR, RRYEO S REE TR T SZATRECEHTENE, \
BUEDX S, NN-DV 2 anNFIN-2-RUVFT/—NANT 207 3 F@ﬁ?‘—:ﬂ:isb\f\<~~"']
HEBOALTEREIIH LU TR, 400og/keBIC BT OO MR ERERDOoNT . HEREIT400
mg/kegll EeHEEINI, BBOAMB IV RBYOREICHL TR, HBTORI T 5400ng/
kgt CHEBOPEI . FM. HERSUTIKHEROEFHICH T AHEETRRT HIEANRED S
N, VIO BRI I000g/kglHEEXI N,

.
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Days of treatment .
O—0: Omg/kg; &--A: § mg/kg; U---O: 25 mg/kg; &—®: 100 mg/ke; W~ : 400 mg/ke
Fig. 1 Body wexghts of male rats treated orally with N,N4dicycloﬁexy1—2-benzothi“aéole‘su1fenami'de

in the combined repeat dose and reprodixctive/developuiental toxicity screening test
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o—oO0; Omg/kg;'A"""A: 6 mg/kg; O--0: 25 mg/kg; @ —@: 100 mg/keg; m—m: 400 mg/ke
Fig. 2 Body weights of female rats treated orally with N,N-dicyclohexyl-2-benzothiazolesulfenamide

in the combined repeat dose and reproductive/developmental toxicity screening test
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o ) fating period— i [ |

1 8 _ 2 2 36 43
Days of treatment

O—0 : Omg/kg; A4 : 6 mg/kg: DO-—O - 2 mg/kg; ©—-@ : 100 mg/kg; W—=M : 40 mg/kg_

Fig. 3 Food consumption of male rats treated orally with N,N-dicyclohexyl-2- benzothzazolesulfenamde
in the combmed repeat dose and reproductive/developmental toxici ty screening test
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0 1 L ! ! | [ |
1 8 0 7 4 20 0 3
Days of premating Days of pregnancy Days of

. lactation

Fig. 4 Food consumption of female rats treated orally with N,N-dicyclohexyl-Z-benzothiazolesulfenaniide
in the combined repeat dose and reproductive/developmental toxicity screening test
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Table 1 Mortality rate of male rats treated orally with N,N-dicyclohexyl-2-benzothiazolesulfenamide
in the combined repeat dose and reproductive/developmental toxicity screening test

Dose (mg/ke) 0 6 5 100 400
No. of animals 10 10 10 10 10
No. of dead animals 0 0 0 0 0
.Mortality %) | 0 0 0 | e 0 0




160-E6 "ON Apn1g

Table 2 Mortality rate of female rats treated orally with N,N-dicyclohexyl-2-benzothiazolesulfenamide
in the combined repeat dose and reproductive/developmental toxicity screening test

Dose (mg/kg) 0 6 %5 100 400
No. of animals 10 10 10 10 10
No. of dead animals 0 0 0 0 | 3
Mortality () 0 0 0 0 30

One female in 100mg/kg group and 5 females in 400mg/kg group were killed before termination of the study

~ for pathological examination because they lost their litters at delivery or by day 3 of lactation.
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Table 3 Incidence of clinical signs of male rats treated orally with N,N-dibyclohekyl-2-benzothiazolesu1fenamide
in the combined repeat dose and reproductive/developmental toxicity screening test '

Clinical sign ~ Dose(ng/ke) 0 6 2% 100 400

Fate X TK X TX X
. No. of animals 10 10 10 10 10
Salivation | _ 0 0 0 0 ' -2

TK : Terminal kill

RN
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Table 4 Incidence of clinical signs of female rats treated orally with N,N-dicyclohexyl—'2—benzothiaz_blesulfenamide
in the combined repeat dose and reproductive/developmental toxicity screening test

Clinical sign Dose(mg/kg) 0 6 25 100 400

Fate TK TK TX TK NP KL (Total) NP KL/KB FD (Total)

No. of animals 10 10 10 8 1 1 a0 2 5 3 am
Emaciation 0 0 0 0 0 1 (1) 0 1 1 (2)
Decreased locomotor activity 0 0 0 0 0 1 (1) 0 2 3 (5)y™
Blotted fur on lower abdomen 0 0 0 0 0 I (1) 1 2 3 (B
Chromodacryorrhea 0 0 0 0 0 0 (0) 0 2 3 (™
Hair loss region(s) 0 0 0 1 0 0 (1) 0 2 1 (3

TK : Terminal kill on day 4 of lactation

NP : Non-pregnant(killed on 25 days after copulation)

FD : Found dead X

KL : Killed because all pups died after delivery

KD : Killed due to delivery disorder

*+ : Significantly different from control at 1% level of probability
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-Table & Body weights of male rats treated orally with N,N-dicyclohexyl—2-
. ' benzothiazolesulfenamide in the combined repeat dose and reproductive/
developmental toxicity screening test

(g
Dose Day ‘ A -
(mg/kg) 1 8 15 22 29 36 43 44
0 338 372 396 422 447 469 487 489
+ 6 + 12 + 17 +22 + 28 + 31 + 33 + 31
(10 A (10) (1o (10) 10> Qo (10>
6 338 368 402 428 450 470 485 487
+ 7 + 14 + 19 + 19 o+ 24  + 30 + 34 + 34
(10) 1o (10 oy (10 (10) (10) (10)
25 339 374 402 431 455 474 496 500
+ 7 + 7 + 12 + 13 + 15 + 20 + 20 + 20
(10) (1o am 10> (10) (10> (10 (10D
100 338 372 403 430 453 476 494 498
+ 7 + 6 + 10 + 13 + 18 + 24 + 28 + 29
(1o Tam C10) (10) 10) (e 107 (10)
400 - 338 350%%x 37 2%x 390%x% 399k 419%x 434%% 438%x%
+ 7 %10 + 10 + 12 £ 12  + 14 + 16 + 18
(10) (10 (o (10) (o (10 (10) , (10)

Each value is expressed as mean-+SD.
(n): No. of animals
% : Significantly different from control at 1% level of probability

O | O
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Table 6 ‘ Body weights of female rats treated orally with N,N-dicyclohexyl-2-
" benzothiazolesulfenamide in the combined repeat dose and reproductive/
developmental toxicity screening test

(g
Dose Days of premating Days of pregnancy Days of lactation
(mg/kg) e e ———————— e —_ —————————— e
1 8 15 22 0 7 14 20 0 4
0 207 229 249 -—= 250 288 329 419 315 323
+= 8 + 13 + 15 - +17 = + 18 + 22 + 29 + 33 + 26
aom aom aom - aaom (10> aom [@R0)) aom am
o) 207 222 243 - 248 271 313 399 293 313
+ 8 + 12 + 14 - + 13 + 20 + 22 + 26 + 25 + 23
(aom aom (1o - ao aom M am ao - am
25 208 . 227 2449 - 252 . 286 327 | 412 304 320
+ 9 * 10 *+ 13 - 12 += 19 = 22 + 30 . = 36 o= 23
aam ao aom - ao (1o (1o (1o am aom
100 208 224 242 - 243 273 318 405 2397 316
+= 9 10 + 11 —-— + 14 + 22 17 + 21 = 27 = 14
aow ao aom - [G°D) « Q)] « D ¢« 9 C 8
400 208 208 234 269 242 267 305 356%x% 273 -—
+ 9 + 27 + 17 £ 6 + 22 + 22 + 29 + 38 + 54 -
aom ao aom 2 ( 8 ¢ 8 ¢ 8 ¢ 8 ¢ 5 -

Each value is expressed as meantS.D. and (number of animals available ).
¥ : Significantly different from control at 1% level of probability
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Food consumption of male rats treated orally with N,N-dicyclohexyl—-2-

Table 7
benzothiazolesulfenamide in the combined repeat dose and reproductive/
developmental toxicity screening test : .
¢ g/rat/day )
- Dese Ne. Day
,Cmg/kg) cages 1 8 15 22 23 38 43
0 10 24 26 24 25 23 23 25
+ 1 + 3 = 2 += 3 = 3 = 3 e 2
ao Ao ¢ 4 ao (1o am (o
6 10 24 25 25 26 25 21 25
= 3 = 3 = 4 = 2 = 3 = 3 = .2
(aom Clo ¢ 2 (L Q) Qo aom
25 10 295 26 24 26 26 23 28
+ 2 = 2 + 1 = 2 += 3 = 4 x 2
8403 ao « 2 (1o (o (o, (o
100 10 23 25 23 23 26 25 26
+ 3 *= L £ 3 + 3 = 2 = 3 += 2
(10) aom ¢ 4 (10 am Qo (o,
400 10 1 9ok 23 ——— - 24 26 24 24
* 4 + 3 - + 3 = 4 += 4 = 3
(o (1o —_—— 8) N aom Ao

Each value is expressed as mean+SD.

(n): No.

of animals
%k 1 Significantly different from control at 1% level of probability
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Table 8 Food consumption of female rats treated orally with N,N-dicyclohexyl-2-
benzothiazolesulfenamide in the combined repeat dose and reproductive/
developmental toxicity screening test

(g/;at/day)
Dose Days of premating Days of pregnancy Days of lactation
(mg/kg)  ——— T mmm o e e e . e e
1 8 0] 7 14 20 0 3
0] 18 19 14 23 22 20 10 40
+ 4 = 3 = 2 += 3 + 4 =3 +5 + 8
(1o (1o (1o aom aom ao (10) (o
6 18 20 . 14 23 21 20 S 46
2 =3 += 2 * 6 o x 2 =3 7 =6
‘ (1o (10 ' (1cd aom ao (1o (10 aom
25 16 19 14 22 ' 23 19 9 42
* 3 2 £ 1 + 5 £ 4 =5 + 7 =6
aam (1o aom (10D 1o 10) aom ENGR)
100 17 i 19 ) 14 22 22 19 10 45
: = 2 + 2 + 3 = 4 =2 =5 =7 , += 8
(1o ao 9 « D (D « D « ® « 8
400 14% 16% ' 1 0%k 18 18 1 O 10 -
+= 3 x 3 + 2 = 4 = 8 =5 * 8 -
aom {(ao « & « 8 « 8 ¢ 8) « 3 -

Each value is expressed as meahiS.D. and C(number of animals available).
% : Significantly different from control at 5% level of probability
#K : Significantly different from control at 1% level of probability



Table 9
repeat dose and reproductive/developmental toxicity screening test

Urinary findings of male rats treated orally with N,N-dicyclohexyl-2- benzothlazolesulfenamlde in the combined

_81 -

Dose  No. of pH Protein Ketone body
(ng/kg) animals 6.0 6.5 7.0 7.5 8.0 8.5 — E£ + o+ + + - -
0 10 1 5 4 1 5 10 10
6 10 2 3 5 1 8 10 10
25 10 2 4 4 | 3 7 10 10
0 1 1 5 2 2 1 3 § 10 10
400 10 T 4 2 2 1 1 5 4 10 3
Dose  No. of Occult blood Urobiliﬁogen Bilirubin
(ng/kg) anmimals = £ + o+ 0.1 1 2 14 - 4+
0 10 10 10 - 10
5 1 9 1 10 10
25 10 9 -1 | 10 10
100 10 9 1 10 10
400 10 10 10 10

160-€6 "ON Apni§

Protein : —(negligible), x(15~30mg/dl), -+ (30mg/dl), ++(100mg/dl),v+++(300mg/dl), ++++(1000mg/d1)

Glucose : —(negligible), £(0.1g/d1), +(0.25¢/d1), ++(0.5g/d1)

Ketone body : —(negligible), *(5mg/dl), +(15mg/dl), ++{40mg/dl)

Occult blood : —(negligible}, = (trace), +(slight), ++(moderate), +++(marked)
Urobilinogen : Ehrlich unit/dl

Bilirubin : —{(negligible), + (slight), ++(moderate), +++(marked)

% ; Significantly different from control at 1% level of probability

O O
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Table 10 Hematological findings of male rats treated orally with N,N-dicyclohexyl—2-
benzothiazolesulfenamide in the combined repeat dose and reproductive/developmental

toxicity screening test

Dose  No. of WBC RBC Hb Ht MCV MCH MCHC Plat.
(mg/kg) animals  (10%/zl) 104/ 1 D) (g/dD) % (£1) (pg) %) 042 1)
0 10 75 819 15. 1 43. 4 53 18. 4 34. 8 133
+ 21 + 35 + 0.7 + 1.5 £ 1 + 0.5 + 0.6 £ 15
6 10 67 830 15. 2 43. 3 52 18. 3 - 35. 1 114%
£ 14 £ 3] + 0.5 + 1.0 £ 1 = 0.5 £ 0.5 + 15
25 10 72 805 14. 8 42.3 53 18. 4 34. 9 128
+ 23 + 28 £ 0.3 + 1.0 - 1 + 0.5 + 0.5 + 13
100 10 79 802 14. 9 42.2 53 18.5 35. 2 130
+ 22 + 43 + 0.4 £ 1.2 £ 1 + 0.6 + 0.2 + 18
400 10 73 828 15. 1 43.0 52 18. 2 35. 0 137
+ 27 + 28+ 0.4 < 1.1 £ 1 ~ 0.3 £ 0.6 = 13

Each value is expressed as mean*S.D.
% : Significantly different from control at 5% level of probability
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Table 11 Biochemical findings of male rats treated orally with N,N-dicyclohexyl-2-
‘ benzothiazolesulfenamide in the combined repeat dose and reproductive/developmental

toxicity screening test

Dose No. of GOT GPT ALP 7 ~-GTP T. P. Alb. A/G T—-Cheo. T.G.

(mg/kgd animals (IU/D) (Ius (Ius Iu/D (g/dl) (g/d 1> (mg/d1> {mg/d1)

0 10 61 28 245 " 0. 38 . 6.53 3. 14 0. 93 66 62

+ 10 + 5 = 66 = 0.32 + 0.17 = 0.14 + 0. 08 + 12 + 20

6 10 57 29 . 261 0. 37 6. 483 3.17 0. 95 65 58

+ 8 * 6 + 73 = 0.23 = 0.18 = 0.17 = 0.07 + g + 27

25 10 56 26 253 0. 36 6. 60 3.19 0. 94 84xx 63

+ 7 + 5 + 49 += 0.17 *+ 0.19 = 0.17 = 0.10 + 9 += 13

100 10 62 24 233 0.34 . 6.70 3.17 0. 80 82% 76

x 14 * 8 + 358 + 0.22 + 0. 26 + 0.16 + 0.08 += 16 £ 26

400 10 57 1 7sx% 2E5 0. 45 6. 60 3. 27 0. 98 77 43

+ 7 + 5 +* 72 + 0. 36 + 0.18 + 0.14 + 0.09 £ 10 + 13

Dose No. of Glu. T-Bil. BUN Crea. Ca P Na K Cl
(mg/ kg animals (mg/4l> {mg/dl) (mg/d1) (mg/d41) (mg/d1) (mg/d 1> (mEq/1)  (mEq/1) (mEq/1>

0 10. 146 Q.41 14. 2 0. 54 10. 2 6.7 141. 8 4. 21 103

+ 14 + 0.05 += 1.5 + 0. 05 += 0.2 + 0.4 = 0.4 += 0.18 = 1

6 10 150 0.43 16. 2 0. 59 10.0 6.3 140. 5% 4.17 103

+ 13 + 0.04 + 2.4 + 0. 06 = 0.2 = 0.7 * 0.8 = 0. 20 + 1

25 10 153 0.42 14. 7 0.57 10. 3 6.5 141. 4 4. 23 103

= 13 + 0. 06 = 1.4 + 0.04 = 0.2 += 0.6 + 1.0 += 0.25 * 1

100 10 146 0. 42 15. 2 0. 56 10. 3 6.4 140. 7 4.23 102

' + 13 + 0.03 + 0.9 +=0.04 = 0.4 + 0.7 =+ 1.4 + 0. 30 = 1
400 10 134 0. 44 15.5 0. 54 10. 3 7. 63%x 140, 5% 4. 43 10 1%k

+ 15 + 0.04 + 2.2 + 0. 05 = 0.2 + 0.5 = 0.8 = 0.14 = 1

Each value is expressed as mean+S.D.
% : Significantly different from control at 5% level of probability
#% : Significantly different f;gp control at 1% level of probabi%}{y

L W/
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Table 12 Incidence of necropsy findings of male rats treated orally with N,N-dicyclohexyl-2-benzothiazolesulfenamide
in the combined repeat dose and reproductive/developmental toxicity screening test
Dose (mg/kg) 0 6 25 100 400
Fate TK TK TK TK FP (T) TK FP (T)
Organs : Findings No. of animals 10 10 10 9 1 (10D 8 2 (1)
Cecum : Dilatation + A 0 0 0 0 0 0 5 0 (5)**
Thymus : Atrophy + 0 1 1 0 0 (0 4 0 D
t+ : Slight .
TK : Terminal kill; FP : Failed to cause pregnancy; T : Total
¥ : Significantly different from control at 5% level of probability
% : Significantly different from control at 1% level of probability
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Incidence of necropsy findings of female rats treated orally with N,N-dicyclohexyl-2-benzothiazolesulfenamide

Table 13
in the combined repeat dose and reproductive/developmental toxicity screening test
Dose (mg/kg) 0 6 25 100 400
Fate X TX TX K NP KL (T) NP KD/KL FD (T)
Organs : Findings No. of animals 10 - 10 10 8 1 13m 2 5 3 e
Cecum : Dilatation + 0 0 0 0 0. 0 O 1 0 0 (D
Kidney : Enlargement and/or discoloration + 0 0 0 00 1 ) 0 1 2 (3
Adrenal : Hypertrophy and/or discoloration + 0 0 0 0 0 1 (D 0 4 3 (O
Thymus : Atrophy + 2 3 2 I 0 1 (@2 0 1 1 @
' +4 0 0 0 0 ¢ 0 W 0 3 2 (5
Total 2 3 2 1 0 1 (2 0 4 3 (N
Spleen : Atrophy + 0 0 0 60 0 0 O 0 2 2 (b
+4 0 0 0 0 0 0 ® ¢ ¢ I (1)
Total 0 0 0 ¢ 0 0 W 0 2 3 ()
+ : Slight; +4 : MHoderate :
TK : Terminal kill; NP : Non-pregnant; KD/KL : Killed due to delivery disorder or killed because all pups died after delivery;
FD : Found dead; T : Total
%% : Significantly different from control at 1% level of probability

SN

(\\)
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Table 14 Absolute and relative organ weights of male rats treated oraily with
N;N~dicyclohexyl—2-benzothiazolesulfenamide in the combined repeat dose
and reproductive/developmental toxicity screening test

Dose No. of B. W. Liver Kidney Thymus Testis Epidid
(meg/kg) animals (g) (g) (gd (g) (g) (g)
Absolute 0 10 467 13.63 " 3.06 0.43 3. 30 1. 42
+ 30 + 1.27 + 0. 27 + (.07 + 0.24 + 0. 0%
6 10 469 14.00 2.98 .37 3. 25 1. 36
+ 33 + 1.68 + 0.30 + 0.08 + 0. 21 + 0.1
25 10 478 15.08 3.0S 0.36 3. 27 1. 35
+ 1 + 0.82 +0.18 + 0.08 + C. 23 + ¢. 0S
100 10 476 15. 01 3. 14 0. 40 3, 25 1. 35
o+ 27 + 1.88 + 0.15 + 0.10 + 0.20 +0.13
400 10 - 41 1%0% 12. 99 3. 19 C.31% 3.25 1. 28
+ 18 + 1.19 + 0. 18 + 0.08 + 0. 15 +0.1
Relative® 0 10 467 2.92 0. 66 .08 0. 71 0. 30
+ 30 +0.11 + 0. 06 +0.01 + 0.07 + 0. 03
6 10 468 2.97 0. 64 0.08 0. 70 0. 29
+ 33 + 0.22 + 0. 04 + 0.02 + 0.086 + 0. 03
25 10 478 3. 16% 0. 85 0.08 0.69 0. 28
+ 17 + 0. 14 + 0. 04 + 0.02 + 0.06 + 0.03
100 10 476 3. 14% 0. 66 .08 0.68 0. 28
+ 27 + 0.23 + 0. 04 + 0.02 + 0.05 + 0. 04
400 10 411%% 3. 16% 0. 78%:x 0.07 0. 80 0. 31
: « + 18 + 0. 20 + 0. 04 + 0.02 + 0.05 + C. 03

Each value is expressed as mean%xS.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 15 ' Absolute and relative organ weights of female rats treated orally with
N,N-dicyclohexyl—-2-benzothiazolesulfenamide in the combined repeat
dose and reproductive/developmental toxicity screening test

Dose No. of B. ¥. Liver Kidney ~Thymus

(mg/kg) animals () () ) ()

Absolute 0 10 323 13. 16 1.98 0. 22
+ 26 + 1.18 +.0. 14 + 0. 07
6 10 313 13. 72 1.89 0. 21
+ 23 + 1.26 + 0,16 + 0.07
25 10 320 12. 88 1. 94 0. 21
+ 23 + 0.85 + 0.20 + 0. 08
100 s 308 13. 14 2.01 0. 18
+ 26 + 1.51 +0.19 + 0.05

400 5 263% 12. 48 1.96 0. 10%
+ 53 + 3.38 + 0.22 + Q.04
Relative®@ 0 10 323 4.08 0. 62 0. 07
+ 26 + 0. 32 + 0. 06 + 0. 02
6 10 313 4.38 0. 60 0. 07
+ 23 + 0. 30 + 0.03 + 0. 02
25 10 320 4.03 0.61 0. 06
+ 23 +0.24 + 0.05 + 0,02
100 g 308 4.26 0.66 0. 06
+ 26 + 0. 36 = 0.11 + (.01
400 5 263% 4. 72% 0.77 0. 04
* 59 + 0. 35 +0.17 + 0. 01

Each value is expressed as mean*tS.D.
@ : Relative organ weight per 107 )\ body weight

//f\
. ()
¥ : Significantly different from—<ontrol at 5% level of probability
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Table 16 Incidence of histopathological findings of male rats treated orally with N, N-dicyclohexyl-2-benzothiazolesulfenamide
in the combined repeat dose and reproductive/developmental toxicity screening test

Dose (mg/kg) 0 6 25 100 400 -
Fate TK TK TK TK FP (T) TK FP (T)
Organ : Findings No. of animals 10 - 10 10 9 1 (10) 8 2 (10)
Kidney : Eosinophilic bodies in proximal tubule + 3 2 2 1 1 (2) 0 1 D
Focal tubular basophilic change + 3 1 3 3 0 3 2 0 (@
Distal tubular dilatation i 1 0 0 0 0 (@ 0 0 (WO
Focal tubular dilatation with or without + 2 1 1 2 0 W@ 1 0 (D
hyaline casts
Hyaline droplets ' v+ 0 0 0 3 1 D 5 1 (6)
in proximal tubular epithelium +H 0 0 0 0 o O 2 0
‘ ' Total 0 0 0 1 (4 17 1 (8
Cyst + ¢ 0 0 0 0 W 0 1 (D
Pituitary : Cyst in anterior lobe 1 - - - - 1 -0
Thymus : Atrophy + 0 1 1 0 0 B 4 0 4
+4 0 0 0 ¢ 0 _(Q)
Total 0 1 1 0 ¢ (0) 4 0 (4

+ : Slight:; ++ : Moderate

TK : Terminal kill; FP : Failed to cause pregnancy; T : Total; — : Not examined

% : Significantly different from control at 5% level of probability
%% : Significantly different from control at 1% level of probability
No abnormalities detected in the Heart, Liver, Cecum, Testis, Adrenal, Spleen, and Brain from animals of the control and 400 mg
/kg groups, and in the Epididymis, Seminal vesicle and Prostate in addition to those organs from animals failed to cause
pregnancy.
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Table 17 Incidence of histopathological findings of female rats treated orally with N,N-dicyclohexyl-2-benzothiazolesulfenamide
in the combined repeat dose and reproductive/developmental toxicity screening test

Dose(mg/kg) 0 6 25 100 400
' Fate X X K TK NP KL (T) NP KD/KL FD (D)
Organ : Findings No. of animals i0 10 10 g 1 1Qm 2 5 3 (10)
Liver : Congestion + 0 0 0 0 0 0 (B 0 0 3 (3
Bepatocellular fatty change + 0 0 0 0 0 0 (W 0 1 0 (I
A S o ..ot e 0 0 <0
Total 0 0 0 0 0 1 () ¢ 1 0 (D
Kidney : Congestion : + 0 0 0 6 0 0 (O 0 © 2 (2
Focal tubular basophilic change + 3 0 1 2 0 0 1 0 0
‘Focal tubular dilatation with hyaline casts '+ 1 0 1 6 0 0 (B 0 0 0
Fatty degeneration of proximal tubular -4 0 0 0 2 0 0 (D 0 "0 1 (1)
epithelium . o 0 0 0 o0 1 < 0 1 2 (@
Total 0 0 0 2 0 1 (3 0 1 3 4
Adrenal : Congestion + 0 0 0 0 0 0 (O 0 0 1 (D
Cortical cell vacuolization + 0 0 0 0 0 0 (O 1 2 0 (3
' A O 0 v et 0 3 3 6
o Total 0 0 0 0 0 I (M 1 5 3 (9
Thymus : Atrophy + 2 2 3 2 0 0 (D 0 1. 0 (1)
+4 0 0 0 6 0 1 (1) 0 4 0 (4)
S A S AU ¢ oo 0@ 0.0 2 @
Total 2 2 3 2 0 1 0 5 2 (D
Spleen : Atrophy 1 0 0 0 6 0 1 ) 0 1 0
+ 0 0 0 0 0 0 €0) 0 1 2 (3
0 A D U, 0 o o0 0@ 0 0 1
Total 0 0 0 0 0 1 (D 0 2 3 G

+ : Slight; ++ : Moderate; +t++ : Marked; TK : Terminal kill; NP : Non-pregnant; KD/KL : Killed due to delivery disorder or
killed because all pups died after delivery; FD : Found dead; T : Total

X : Significantly different from control at 5% level of probability
%% : Significantly different from control at 1% level of probability ‘
No abnormalities detected in the Heart, Cecum, Ovary, Brain and Mammary gland from animals of the control and 400 mg/kg groups,
and in the Uterus, Vagina and Pituitary j»addition to those organs from non-pregnar™animals and animals killed due to delivery
disorder or killed because all pups died{ fer delivery. NS '
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Table 18 Reproduction results of rats treated orally with N,N-dicyclohexyl-2-benzothiazolesulfenamide
in the combined repeat dose and reproductive/developmental toxicity screening test

Dose (me/ke) 0 6 25 100 400

No. of pairs mated 10 10 10 10 10

No. of pairs with successful copulation 10 10 10 10 10

Copulation index (%) 100 100 100 100 100

No. of pregnantrfemales 10 10 10 9 8

No. of living pregnant females 10 10 10 9 5

Fertility index (%) 100 100 100 90 80

No. of corpora lutea (HeantS.D.) 19.7£2.0  18.0%2.3  18.5%2.4  IT.6:1.3  16.3+1.2"

No. of implantation sites (Mean*S.D.) 18.8+1.4 16.9+2.3 17.4%£1.8 17.4+1.4 15.3i1.‘7**

Implantation index (%, MeantS.D.) 95.9%6.8 94.0£7.1 94.8+9.4 99.3+2.0 93.7+5.0

No. of pregnant females with parturition 10 10 10 g8 o™

Gestation length (days, Mean*S.D.) 21.2+0.4 21.4%0.5 21.5%0.5 21.2+0.4 22.0+1.2

No. of pregnant females with live pups 10 10 10 g 3*

Gestation index (2 100 100 100 100 60

No. of pregnant killed? 0 0 0 1 o**
survived 10 10 10 8 0™

No. of pregnant females

(No.
(No.
(No.

Copulation index
Fertility index
Gestatlon index

of pairs with successful copulation/No. of pairs mated) X100

of pregnant animals/No. of pairs with successful copulation) X100

of females with live pups/No. of living pregnant females) X100

: Abnormal pregnants, delivery disorder or all pups died after delivery, killed during the study for pathologmal

examination,

* : Significantly different from control at 5 % level of probability
* : Significantly different from control at 1 % level of probability
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Table 19

Litter results of rats treated orally with N,N-dicyclohexyl-2-benzothiazolesulfenamide
in the combined repeat dose and reproductive/developmental toxicity screening test

Dose (mg/ke) 0 b 25 100 400
No. of pups born® 17.0+2.9 15.8+1.9 15.5+1.7 16.1+1.9 12.0+3.1 ™
Delivery index (%) 90.0+11.9 93.9+6.6 89.4+9.0 92.3+5.7 82.2+23.3
No. of pups alive on day 0 of lactation
Total 16.8%+2.9 15.4+1.6 14.5+2.0 15.4%£1.9 4.0£3.8 **
Male 7.8%£2.1 6.6x1.5 7.9%2.2 - 1.0x2.1 2.2x2.0 ™
Female 9.0+3.4 8.8+2.3 7.0+1.7 8.4x2.4 1.8+2.0 **
Live birth index (%) 88.8+2.6 97.7+4.0 94.0x11.7 85.9+4.3 31.4%+29.4*
~Sex ratio (Male/Female) 0.89 (80/90) 0.78 (69/89) 0.93 (77/78) 0.84 (66/79) 1.00 (30/30)
No.of pups alive on day 4 of lactation : 4
Total 16.3+2.9 15.3%1.6 13.8+3.8 13.9+5.5 0™
‘Male 1.7x2.1 6.6+1.5 7.3£2.5 6.3£3.2 0
Female 3.6+3.6 8.7+2.5 6.5%£2.5 7.6x3.7 0
Viability index (%) 97.1+4.8 99.3+2.1 93.6+20.1 88.9+33.3 0
Body weight of live pups (g)
On day 0
Male 6.4x0.5 6.5+0.5 6.7£0.5 6.5+0.2 5.6+0.4
Female 6.0£0.5 6.2+0.4 6.4+0.6 6.2+0.2 5.3+0.3
On day 4
Male 10.2+1.5 10.4+1.2 10.9x1.1 10.3+0.6 —_—
Female 8.5+1.3 10.0+1.0 10.6+£1.2 10.020.8 -—_

a : Examined on day (0 of lactation

Delivery index = (No. of pups born/No. of implantation sites) X100

Live birth index = (No. of live pups on day §/No. of pups born) X100

~ Viability index

% ¢ Significantly different from control at 5 ¥ level of probability
#x : Significantly different from Otrol at 1 ¥ level of probability

= (No. of live pups on day 4/No. of live pups on day () X100
Sex ratio = Total No. of female pups/Total no. of male pups
Each value is expressed as Mean £ S.D., except for sex ratio

O
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External findings of rats treated orally with N,N-dicyclohexyl-2-benzothiazolesulfenamide

Table 20
in the combined repeat dose and reproductive/developmental toxicity screening test
Pindings Dose (ng/kg) 0 6 25 100 400
External No. of pups examined 170 158 154 145 o8
No. of pups with 0 1 0 1 | )
external anomalies? (0) 0.7£2.2) (0) 0.7x2.1)  (14.3£31.9
External anomalies? )
Multiple anomaly® 0 1 0 0 0
‘ (0) 0.7£2.2) (0) (0) (0)
Short tail 0 0 0 1 0
' (0) (0) (0) “0.7£2.1) (0)
Cleft palate 0 0 0 0 5
' (0) - (0) (0) (0) (14.3£31.9

a : No. of pups (Mean x S.D. of individual litter percentages)
b : Short left hindlimb without the third, fourth and fifth fingers



150-86 'ON Apnis.

Table 21 Visceral findings of rats treated orally with N,N-dicyclohexyl-2-benzothiazolesulfenamide
in the combined repeat dose and reproductive/developmental toxicity screening test
Findings Dose (mg/ke) 0 6 25 100 400
Visceral  No. of pups examined 169 157 151 138 57
No. of pups with : 0. 1 0 0 0
visceral anomalies® (0) 0.7+£2.3) (0) (0) ()
Absence of kidney(unilateral) 0 1 0 0 0
(0) 0.7£2.3) (0) (0) - (0)
No. of pups with 1 6 2 4 1
visceral variations® (0.6£1.9  Q.7£5.4  (1.3£4.2)  (@2.6%£5.2>  (1L.7£3.D
Visceral variations?
Thymic remnant in neck 1 3 2 1 0
0.6+x1.9 (I.7i2.7) (1.3+4.2) 0.6x1.7) (0) -
Persistent left umbilical 0 3 0 1 0
artery (0) (2.0£4.7 (0) 0.6+1.7 (0)
Dilatation of renal pelvis 0 0 0 2 1
(0‘) (0) (0) (1.5x4.4 (1.7i3._7)

a : No. of pups (Mean * S.D. of individual litter percentages)
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