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& TP EFERE LY T 2 0E» DO%EHE

BT -
iy 5-256 CAS No. | 4979-32-2
HIER BIFACIE SN B DI, BB TLFEWE IS5 &b S hiw,
4 FR NN ua~FxinN-2-_oVSFF7SYLAALT 2T 2R
s
S
/>—s——N
N
2P FAYDAF—VED I L RNFRER
KRL 204E 3 A 26 HBAE (LFEMHEBES LT ENRMETLIE NEELEER
P4x ) IR B 8 HEkL
I o
SN E iR AE T
AL % S BEAEA L 2T 2 R i S
Ames B | 2
[ 5% & & | M 995%LLLE. B (DMSO).
] TA100, TA1535, TA98, TA1537, WP2 uvrA.
(ERI - 2Y)
—S9mix £ : 5000 u g/plate (£HETHRYE D)
+S9mix # : 5000 i g/plate (£FEBETHRYE D)
R K RE | B
[ % 3 | 24 RU4S BB CHMBREDHR
7] M 99.5% LA L. it (0.5%CMC-Na/k¥i#k). CHLAU.
3.56mg/ml(10mM) ¥ TEE L /- MASEIHRB OB R LB EIC UTO®RES C
EhE.
—S9mix # : 3.5mg/mL(10mM)
+S9mix £ : 3.5mg/mL(10mM)
24 BESAEREE - 0.82mg/mL (50% LA KRR HS RAHI I FE)
48 FFHALEEE : 0.82mg/mL (50% LA L 40 R 5l 57 i) 1 e )
ENFERRR L LT in vitro /MERBR 2 M. HBRYWE OENHRESHRMENEEM] %
KRERED | BEHE | BERO®RE BE (<)
BEEM | ME 99.2%
AL R A FAEEE (6. 25. 100. 400 mg/kg/day)
HHAE R [ BYEEM  1401(2 1/5), 2367(2/5- L 4/5). 3077(52/5- 2 1/5).
(ReproTox) 4000(5"1/5- 2 4/5)
(OECD AFER : 400(2 3/10)
T G42_2) | NOEL KE®RE . 25 mg/kg/day
(F & & AEREFEAE © 100 mg/kg/day




*1 HERIL | RERS
— R EE (B REEMET - T EORIZ X 5758 -FR : 100 LLES)
TRERRB O R (B — I RAE LR OMFRENE : 100 8L LA,
B — AL RAE LR OABRAEYE - 100 LAE R,
B - BB EMpmoZEiat . 100 A LS,
fe ik — 2545 - 100 LA L)
HFERE
Biks | -BRE | REERK | HER| -HAER| -FARK] -
HERORE4BEFE] -DROEEORY - 4009
" thoHEME |KERS :
—fkEE (FR¥E - 40007)
HmE] (40000 %)
BEEE | (40000 %)
RBE (R bkl : 4009)
mEELZERE (GPT ! -E&PT-Cll : 400)
eRtEERE (MR - 4000, BIBR | : 4002 (2EETREE))
Ii WAERE (BT - HET : 4005, BFT : 4009 (2RFETHEE))
SRERBEROFT R (MR8 — 2585 - 4000 8. BB —JL3E - 400", M8 —
#HE 4002 (2IRFETCHEE))
AETER AT -
kRSl
"2 KM | 55k | RBELS Crl:CDED)7 » b il
K% (OE |4 99.7%
CD TG|HE 3 $ 5 8£(80, 600, 4500 ppm )
416) [4HE [(FO] 0:5.2, 39,291, [FO] 2:7.2 54, 416,-[F1] 5"5.9, 44, 331,
Hil g [F1] 9:7.4, 55, 417 mg/kg $84]
| EX R 80 [F0] o' : 1/24, 0 [F1] 2 : 1/24
%=1 NOEL |80ppm [5.2 mg/kg fA%]
HEERIL | BB B —fREEE

AR PR B OFIFRR T - 6004 E [F1] £
B ORI TR
BEBA OABAE : 600 LAL [F1] %
REMIZXT D FHik
WwxtER (FE | 1 600LLE [F2] %)
fAxtER (FF1 :600LLE [F1] & - 600 Bl E [F2] &% « 4500 [F1]
. FE| :600LLE [F2] )




o FEME

BEmmioxr+ 3 —fxEN
{K®E | : 4500 [FO] 0 ¢
MextEE (FF 1 : 4500 [F1] o', % | : 4500 [F1] o0, BIET -
4500 [F1] #)
FAXTEE (B 1:4500 [F1] 0. B T : 4500 [FO- F1] "%, %
| : 4500 [F1] o, &I%F T : 4500 [(FO - F1] 9)
AR AR R KRABRYI RO T —[EI% T : 4500 [F1] £
BB OB X T D88 -
a1 5y BEREE - 4500 [F1] o
BFRE S FESORE | : 4500 [F1] o
R B B
K& | : 4500 [F1] "% - [F2] '}
MxtEE (MAR! - Ml - 4500 [F1-F2] '@, H8 & : 4500
(F1] o)
MxTEE (BAR | : 4500 [F2] 9. Ml : [F1] "% - [F2] ", #&
B Bk ;4500 [F1] o)




L DFRER

OECD HPV (SIAM18) (2004) X w358
AMEEMN
#ALDe 7v b (") =1821 mgkg
7 v b (£) =1077 mg/kg

VAV > 5000 mg/kg
7 v b = 10000 mg/kg
7w b = 6420 mg/kg
Z v b = 8500 mg/kg
&R LDso V¥ ¥ > 2000 mg/kg

S

vH¥ B (20mg/24h) PREE DRIEED
v¥¥ @R (500mg/24h) BEDORIBMED Y

BAEME
FNLE Yk BAEMER L
RE & 5HER

15 B 7 v MEAKRE:
(350~400 mg/m3/2h/day THERERIE)
48M 7 v MEEE®R B
(133~667 mg/kg/day f82. FEBEMIE, BHERLH V)
3y AM 7 MRfERS:
(167, 333 mg/kg/day #8245, (KEMBEMIE, BEEBLH V)
2 R R RER
AMES #8
- TA100 -/+S9mix BTt (HEF—#72L)
- TA98 —/+S9mix BTt (HEST—#7%L)
S. typh. (BEkE# 22 L) —/+S9mix # T (HEF—F74 L)
In vitro /\MERER
- CHL/IU cell -S9mix # TPt (0.21-0.82 mg/ml)
HGRPT 7 vk&A1
- CHO cell -/+S9mix & Tkt (~500 ug/ml)
In vitro UDS 3 5&
- FF—kEFEME (REEE(LOBFEREZ L) B (250 ugml)
Z b in vivo e R R R
- BEEORE, BRI B (100 mgkg)
DS AMERRER
413 B J v b A—ERTES)
(4% i B 1000 mg/kg. 20000 mglkg THEAE L)
(ZORBROFMIR/ESINTE LT, FHEICIIRTHTHD LI TND)




IUCLID (2000) X934

BMEEN
#M LDso v kb =10000 mg/kg.
= 6420 mg/kg.
= 8500 mg/kg
> 5000 mg/kg.

PR LDso 7% ¥ > 2000 mg/kg
BT LDso 7> bk >5000mglkg
)k
vHX  KE PREREOMEMHY 1H)
R L (1)
vHX iR BEDOREMES Y (1)
FEHEZ L (1)
REAEME
ENAE Y b BAEMEZ2 L
REH 55
15 R 7 v FEAES:
340~400 mg/m3/2h/day THEREHII%
48 T v MREEE S
133, 200, 333, 500. 667 mg/kg/day ¥H4
RESE NS, BAE B
3 AR 7 v MNEfERE:
167. 333 mg/kg/day 48
H BRI RS IS - #HEEBHE D H Y |
MERE - BRILFRE - IBRHET ER - S R - SR CTREERL
BEEERER
Ames 35 (TA100, TA98. —/+S9mix) : fatt (1%)
Ames 3B (BEFKGEHZ2 L. —/+S9mix) : Rt (1 %R)
HGRPT 7 vt 4 (CHO #8A3. 500 glplate £ T, —/+S9mix) : i=3s
In vitroUDS 35 (FF#8A2) : 50 u g/ml LLF FEtE
7 v b invivo QAR E AR (R, 1000mg/kg BEROBE) - B4
BN A RER

413 AfE] Z > b (A—[A] 1000 mglkg R T 5, BAHE : 20000 mg/kg) : Bt

L. RE5IALOAFER N
HI (173 ug 284 3 RRICHEIRE)  RAEZSML L
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SR05241

FH NN 70T nN-2-ROSFFTS L AN T 2T I FOT v MBI 5 2 fitHt
TG AR

HBREE . SR0524 1

HEBBHM : TORRITNN-DL 7oA I A2 RS F T AT 2T I RDT > R
DRI RITTHEOFEL 2 #RICb- > THMT 5 - DIciThbiviz,

HEKRERE GLP) SLURBENA K1Y

RREBEE OLP): HREMHESCRIAREERT 2 RBERICET s Rz H>V\ T
(FRZ 1547 11 A 21 AERARE 1121003 5 T 151117 BFHE3 5 -
RIRAEFE 031121004 5 BEAFBEERALRR - BHEELENEREYE
%E-ﬁﬁ%&%ﬁﬁ&%ﬁﬁﬁﬁﬁﬂrsivWﬁﬁm%%%%m%
SRBRERNET 2 RBRRICHET D EEEZ OV T O—EREIZSVWTY
CERR 174 8 1 B FEARE 0401003 & - FAL17-03-04 AH1 & -
RERAFESE 050401003 5 EAFBEERRELFAR - BREELEANEEE
Bk - REARESREBRBERERED),

RBREHA K74 BEWIBARHEMED 0ECD Guideline for Testing of Chemicals;

Two—Generation Reproduction Toxicity Study (416)) (22nd January

2001),
HEBREE
4 FR : BV ERARSEENRRT
Brieth CHRESEAAX ERAR 1-18-1 (T158-8501)
ERERETE LB R’
4 (RS (LR
B : FLRHT TS X B3 363 & 24 (T004-0839)
EEHEHEE :—fE kK (006464 A 19 HET)

A0 FEk (200644 A 20 BLIEE)
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SR05241
=2 K

N N-T 3 d BAF A2~ F TS —AANT =7 2 F (DCBS) % 0,80,600 3 LU 4500
ppm (FOZE ; 0. 5.2, 39, 291 mg/kg/day : FO M ; 0. 7.2. 54. 416 mg/kg/day : F1 % ; 0. 5.9,
44, 331 mg/kg/day : F1# ; 0, 7.4, 55, 417 mg/kg/day $84) OB CEMFAFHIREL T, 1
BE v D) MRS 24 JLOD Cr1:CD(SD) 5 v M T 2 #fticbic o THRE S, BEBORMEEN LR
BMORE - RECRIETHEERA L,

AEMICHT B RBRYE RS O—BEIENEBIC OV TR, 80 pon BETR—BRE, &R, &
ERME. EHE. ARESE. AGKERR, MRFHORE. LBEFHIRE. FLVESLL,
ﬁlﬁﬁivﬁﬁﬁiiwb\fi’bmﬁﬁfﬁa IZBNWTHRD bR T,

600 ppm BECIL. AKERRICHB\T FL 0 TERAKE 1 B B0 BE#A~OBERHMICAE
REEIZLNELSMCELIES b0 T,

4500 ppm BT, WO HRICBW T H—BHRIEIC DOBS & HIT BT A XA LN
S5, KRR X OEERMEI FO SHRICBWTH TIRESHMEEL T, TRREMRME
%35 L OSHERRT £ W E R A BRIEER B bR, —F, HOWE 021 AOKE
HMNB A ERBERR OGN, F1 R TRHEE bHERREIR ONZ D> =, ?ﬁﬁﬂﬁi:ob \
CILHED FO B CIRITRE MR %@ U T, FL #HR TR 58 4 iz, #0 Fo ERTREH LES
FUWE 14-21 B CAEREERS O, BEEE TIHFROMES BRI FLERET, HxdE
Bz FO #35 LUFL T, BIBO#KAE L O ERICEOTE T, BROMNERIC FO
znumum&vﬁﬁ&%ﬁitu%ﬁﬁmﬁagntﬁ\:nemﬁﬁmﬁﬂmﬁﬁmmﬁf
RELIEA & h iz 2o T, F1 BE D FUASTIASC i3 REE L ORICH BERHONZD ST ET.
AGEESSRERIZ 35V T F1 D TEUKKEE 1 B B O B SR~ OEERR B FUBREFROFRER
 BERBLIE, . |
| EEMOSTREAIC T A EEIL, 80 pon BETHERD bk o, 600 3 LT 4500 ppn
i, FIL O OOMESET OF EREER L TR T B OGEOA RN S b1, BRI

PFEERCABREMENALNEZ LR X b u s AEADFREIRRS . F1 BT

1. 4500 ppn B CARNBOMEET CABERBERSZ NS, T BOKEIHERER
s b abote, LivL. BEMORREE, LT L-Urh 5 VIO EHEE DR
REEIDONRoT, . BRTRET 4500 ppm B Fl B0 FEBORIBICHE 2K
ERB BN, OBECELER LN Tk,

EEic R 5 BRI S ORE@IL, 80 pon B TH—RRE, AT, EREK. ik, JIM
AR, KE. RESL. RHFCERE, SR ICHEEEROVTHORITERI
BWTHBD bhAP o7k,
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SR05241

600 ppm FETiY. O ERCFI BB XU R M CHEREE. TE ORI L U4
BEREIZR2BTHERRENA2 OGN,

4500 ppn BETTIY, F1 MERED A 4 ALK, F2HOAR 7, 14BLU2L B, F2HOEHK 4B
LU 21 BOKERLCGIZFI BLUF2 HHEORKRE (A% 26 B) ORBEBIFEREE AR
7z CIEHHOFEHZR AMIZ PR CHERREXRO LN, BILEOBEERICIONT
3. FBOMYER FI BLUREETHARRZRE. BRB I UCREBORES B L OHENEEI
FI BLUO R BETHFRERZEA I ZIHMEABEANRR LR, Thdb0BREORBEEMRFNRE
TIRERRAR LR b o, E, FEOKRE/ITHEANERIZ F1 81 U F2 #THER{EMEDR
Hbivic,

PLEDFERM S DCBS B5 O FO B LT F1 BB+ 2 —BEMEMEEIZB L T, 600 ppn
Y EDRET FlEOAGKRRIRIC ST 5H8, 4500 ppn CHEREOKEDRIMHSHIE L ORI
O, BEOHER X OBRERS S NICHORBEROGENA b, FRHEEHIZONT
bX. 600 ppm Ll EORIR T F1 M, 4500 ppm @ F1 BEOMRRAZELW/0, AZKOKMENIC
{X 4500 ppmn DFARE CEELZRIZERI o7z, —FH. F1 BXUF2 REMIZH L TiX, 600 ppm
U EDOBECHECTHERORMEB LD FEERDXMA, MX T 4500 ppn TIIFEE HIR
0 IREM O EKEEMINE 22 b IR S L ORIBEEOIKRENR L L,

L7z#3- T, DCBS % 2 tH{kIcbiz > TT v MR E LGS, BBicxd 2 —REENE
SIPELTOESENE, SBWOBMENICHT 2 ESFEER ICEBMICX T 5 EFHEEITV
Tht 80 ppm (5.2 mg/kg/day §8Y4) THALERIND,
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1. OB&UF BEYIcHd o828
(1) —#%iKEE (Table 1 X T 2; INDIVIDUAL DATA 1-1-1~1-4-4)

HETIE, IREOCEDICEAEFTRIIBRIN R0 >7, 80 BLTF 600 ppu FH D FO D%
1 #i3 K TF 4500 ppu FED FI R0 1 FI T, F—PAFFCEAT 2 FERS, REB:.
IHRMAEBEELRIL oI, TD 5D 80 ppn HOD 1 fli, FE. BEOELE L CIEE
EEbH o NEBRE Lo -DHiRE 11 BICREEIEE,

HETHL, XTRREED FO AR TRIEHIRNICHITB o0 B THE DS 2 Flic, 7 —VNERICER T3
FIERE. SIEES. RARE 2 XABAEAREESEN Bl bhi, 80 ppn BT, £E
FRRITELE S o, 600 ppn BETHL, FO M CHIRE K UMAMRICRESS 1 o s
-, 4500 ppm B THL, FO {4 CHEARE /- X FHHIRMICHLESR 2 Biz, F1 #HKTHr— A%
BICBRET 2 ARERS, SMRENABKESLR., RABECHATREEEBRS I ML
iU BF BRI, o1,

SHREEED F1 HARDHED | FIBNHEE 5 BIZET L TV ADRERIhiz, ZOBHP T, 5K
AN —ARRBOELITRD LT, FIRTHRBIHZ O o7, TOMIZIEC L8
XA onighols,

EBROEBR S THON S AORESE TIL. 80 ppn o FO M THEHIMICKIT 2R
EFROBRERENFEREBETHoLLSMHI, MBHELEBLTAEREIRD R,

o7,

!
(2) k& (Figure 2~5; Table 3 3 X TUt4; INDIVIDUAL DATA 2-1-1~2-4-4) :

HEDUKEIT, 8035 X TX600 ppm B THE, FO 3 XTRFL OWTHo I bR REE & B LT ‘
HERERD BIENoRk, 4500 ppn BETIL, FO HROBES | @2 LHRE & CHERE |
XD BRI, FIRTIIAEREEARbREDoT, |

SEOHEIL. 80 35X 600 ppm BETHEL, 600 ppm BED FO HHRDIEIR 7 B ISR LB L |
THERZBERA LM, WThottRICVEBRERAZ b2 A o7, 4500 ppm BT
., FO BROBES 185 X OHHR 7 B2 bEIR B ICHRARBERA R, FI R TIRE
BhERBbhizh ok,

 BOEERMMEIT. 80 3XU600 pon BTH. FO B LTFL DWWtz bRHBEE L I,
BLTHERZRAON o7, 4500 ppm B TiL. FO _ﬂi{’ct:m\r&fa‘n 0-1 A LHKRA
T CHEREBERR LN, FIHRTIEERZRL Aok, ;

]
|
|
|
(3) {KESIME (Table 535LTX6; INDIVIDUAL DATA 3-1-1~3-4-4) I

_.35_
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SR05241

#EDEEEMEIT, 80 X0V 600 ppm FFTIL, FO HR0D 80 ppm FH O 5 0-2 33 L V1600
ppm BEDIEYR 0-7 BiC B L W U THEARRERA NN, WThottRICLAE
RETSH OGN 2 o7z, 4500 ppm BETHL, FO R D#E 5 0-1 3, R 0-7, 0-14, 0-20 B &
JUHRS OBE-MBRAICARRBEEN b, —HWE 0-21 HICHER&MEMN L b/, FL it
RCRFEREIZ LN o1,

(4) $EfEE (Figure 6~9; Table 7 3L TX8; INDIVIDUAL DATA 4-1-1~4-4-4)

HEOBEEIL, 80 ppn B TILFL HXOEREE 455 738, 600 ppn ¥ TILFI HROBE5E
6 BICFEREERAONILANT, HBEELHE L THFEREIAON R o F, 4500 ppm
BT, FOHROBEE 1 1o 88T T, F B3RBIU 4 HEIIC, FlHRoKEFE 1+ BIAE
RIEER L NPz,

DAL, 80 B XTN600 ppm FETiX. FOBLUFL AL bRBE L B L THERE
BB o Tz, 4500 ppm BETHL, FO HRO®TEE | BB L F, WH 1421 RIZFERIE
A LN, Fl R TIHBEERZZAR ORI,

(5) HEBRWHEINE (Table 9 3L T 10)

BEYRPORBEHEOLIGHERYEIRME (ng/kg/day) X, FO #, F1 H, FO #ER LG
FI DM TR ThKRO L S BERTH o, 80ppmBETHE.2, 5.9, 7.2 B L7, 4, 600 ppm
BET 39, 44, 54 BXUF55, 4500 ppm HE T 291, 331, 416 BL U417 Th-7=,

(6) BEHEREN
1) 1A (Table 11; INDIVIDUAL DATA 5-1-1~5-2-4)
HEDIEFEHAMHBRER LUREHNRRIC T, WThottRicBWTHLERMERER L
XHRHOMCHRREIHS bR M- T,

2) XEBE, THE, HER, FKEB LTSS (Table 12; INDIVIDUAL DATA 6-1-1~6-2-4)
HEED R B L URIEERR 6 IO HER, BREB LUSHEICIE. Wihoitft
RO O EROEREH L ABHOM THERERS LRI,

3) WRITCOMERL (Table 12; INDIVIDUAL DATA 6-1-1~6-2-4)

ZRECOFRERYCIL, WThoORIZBWTHOERYERSHLARBOMTAER
EixHbhlhoie,

...36_.



SR05241

4) {TURHART (Table 12; INDIVIDUAL DATA 6-1-1~6-2-4)
HEOEIREHRIZIE. WThottRIEBWTHERYHRER L REOM TARRERS
Lnip o=,

() BROBTFEDY, BREAOETOR, EBREL XIUME (Table 3BLT 14
INDIVIDUAL DATA 7-1-1~7-2-4 £ X T 8-1-1~8-2-4)

BREOKRTHEDE, BELAOBTR, BTEDR, RETFE BEKEE. HETOHKS
Z—2 2 b UNCHR i isi) B RE TR FRICIE. 4500 ppm BT F1 #HROFFRMORK
B (AL CHEBREEADZ LN EUACERYEREE L ARBOBM CHRRERS AR
Mot

(8) fm¥ (Table 15; INDIVIDUAL DATA 9-1~9-4)

F1 R OBOARSHETOFHRBB L UET ADEEIZIL, 80 XU 600 ppn FHTIX
KRB L LB L CHEREZILA bR ) o 7=, 4500 ppm BETHFET OEY BMICHERERN
RohkEN, 2TAOKEIREERERLbRE, o1k,

F1 oD BEEOETOEY ARSI OET B OEKEICI. 80 ppn B TR & L
LCHBRERLZ bR 5T, 60033 5T 4500 ppn BETid, RTOFEHBEROFERERE
IUORTBOEKEOFE AGENSZ LI,

(9) AFESR (Table 16 35X TX17; INDIVIDUAL DATA 10-1-1~10-2-4)
Fl DML b, WIFhoF— 5 OIERRIC VT L ERDER 58 Lt RBEOMTH
BRERHZOhAELIoT,

(10) k3KBEERER (Table 18 35X TX19; INDIVIDUAL DATA 11-1-1~11-2-8)
FL #EROBTIL, WTROEEBIC b RRYTR S8 & A REOM CHERERLS bhiho
e , |
F1 #{R DD 80 ppn FETH, WTHOEE ILbRE L OMTHERERS Db o,
600 33 X U8 4500 ppm BETHE, BRfT2 AR (TEUKKEK 1 HA) © BE#R~ OB ZRFHICHR
BLUBLUTEEREEN2 O, 2055 4500 ppn B TR A O@RBERICHFEREE
HHxbhi, L, BIT38L04 BEIRE. WPhoBRBICHAERERS LRI,

(1)) MiEFERE (Table 20 38XV 21; INDIVIDUAL DATA 12-1-1~12-4~4)
HD 80 B L TR600 ppm FETIX, BRE LT:JEE}: FO B LU F1 OWTFh ORIz b REEL
HBLTHERL2EZRA LN b2k, 4500 ppm BT, FO kDY CROBI ST B

_37._
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SRO05241

mBH LT,

#ED 80 ppm BETid. FO B I TRF1 OWTFhOHRIC LA REEL LR U THFEREIA LI
A3o72, 600 ppm FHETIL F1 XD U L/ SEROBAICHERBMNS Bz 43, 4500 ppn BT
W TFhoOBEBICLVEEREZERA LR D ST,

(12) ME{LFEHIBRE (Table 22 3L 1X23; INDIVIDUAL DATA 13-1-1~13-4-4)
FO BLUFI #HKn#EH L L, WThOBEBILLERYEHRER L ABBEOM TEERER
Hohiphoit-,

(13) FNAE L~V (Table 24 3 X TX25; INDIVIDUAL DATA 14-1-1~14-4-4)

B 80 ppm B TIXFIHHRIZBWTT X b AT o VCHBRE & B L CHEE L &E, 600 ppn
HETIFL R BWT IH BECHERSMERA LN, 4500 ppn BETIIWTHOEBIZ S
EibidH bhiedosl,

##TiX. FO BEUFI R E BVThOEB I b ERMER 5B L ABREOM THERER
Hoinizhol,

(14) PREFHRERER
1) FMRPTR (Table 26 33X T} 27; INDIVIDUAL DATA 15-1-1~15-4-4)

RRBAKAL § 1R FHEDIRIR AL Th o 2 BETid, xtBBE o F1 iz T 1
Bl & IR5R, 80 ppm BED FO HRITH W THRE 11 BICERIE S 1 flICHIERERS.
BEOBHBIVE~EBOTAEBBEIN:,

HHEDHERB SNHETIL, FO 01k F1 HROMBHAL S LA T, YIEAERS. Eib
DEE, BEBORERBCIER. BBOKERIEE, BHEY < @fioEx. BEIR %%
AEHE AR, BEB IR LEOERK. HOVITHBEO/NED 1~3 FlicBREnT,

BERHBEEERHEBT MO OFRORERETIT. WTRIKLHRBELEBLTHE
REABD O oTk,

SRR, AR EHE LR o ME I ERT CAMEROEC AL bEMgT
2. REO P HRIEBWTFEASRAGKEITY., BBORE, oMM 1~2 Hilic,
4500 ppm EED F1 #HARICB W TREBOREIIRS 1 iSRRI hie,

BERLR OB/ O TIE, FO 721X F1 #HNOXNRBLELEH T, RTRAGELRIK
AelEE, FRBOETR (FRM) . MROZER, BRIE. REEE, YEBE L
FEBS, boVIHAEER 1~3 i@k,

BBt (MESM) CRCLHRED 1 ATRARRSAbh o,

BRYEEEHICR T2 REFTROBRAEREIC, FO RO 80 3 L1600 ppn HTHE

...38 —
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IARMES L UFL #4RD 4500 ppm HECHEBERZEERH OGN, Bx OFROFEEBE T
Wb AREE L LR L TABEREZEIRD bhvzho T,

2) BSEER (Table 28 B XL 1F29; INDIVIDUAL DATA 16-1-1~16-4-4)

D 80 33 X 18 600 ppw BETIX. 80 ppm BED F1 A THBROENS L UM EEICBED
EZLNBAHEEREEAALNEZUAMC, RELEVThOFEICbAELRELITRDD
nidot, —7F. 4500 ppn BETIT. FFEET FO HROMBRER, F1 RO E L UHEL

BRCHERBENRA bR, BRIAHACTHSERICAERZRER AN, RETI
01N FO A THRFOKEDORERIEM. M. FRIRB IUERROEMERICHER
A, MR X ORI OB ERICHEBRREENS bR, FI #HRTIIROBRIERB LT
BREOERB I UNHAERIFEEREER A O,

oD 80 38 X TR 600 ppm FE T3, ARMEMORD bW EE & LT, FOBLUFL K
THROBRIEEOFEARGE. Fo R CHBOMMERDARREMEI A LN, MAT
80 ppm E£0 FO R CII FTEADHRAN BRICLAELEEMNAZ bR, —F . 4500 ppmBET
X, BT Fl RO L UM ERCFERGEE LERERMA A2 b, B
At CHdERICAEREEN A O, T, BB CHARK TS X R ERIC
FELZBEE IEMEERRL O, R TIXTOED FO R THRFOGKEOFEL
EIE, MOMMERCAELEM. BBEORINERICHEREESS b, TOMORE
LEBRERRE IR bR,

3) FEAETIRE (Table 30 38 XX 31; INDIVIDUAL DATA 17-1-1~17-4-4)

*FEEH L F 4500 ppm BEOHELHFI ORE TiX. FFIEO/INASFIE, SR ALIRAE LR
DRTH. ERME LR OFRE/ME. REEEROFL, HTOER X UAIROKE
HHREEN. FO B L TR #RIZBVWTENRTH 5~8 fl, 14~24 il 14~24 Hl, 1~8 WJ;
2~5 BB L 12~17 FlicBRE N, FOMIZ, FO X F1 HRIZBWT, RBHTHE
TREORFHANEE, BHOBN, BEIE, MEOBATORE, MR EAOHTH
i LS ENMIEE ., TRANKORN, TEEFHEOER. TEATMECERE
FSRR. 4500 ppm BECREMOEN. TRALEDLELE. BREER. RROGWTOLEME. &
B EHEORBTRAOB L UEENERERE, TEANECER, H2VWIITEETREOERK
BERB 1~2 FlicBExhi, LiL., W OFT RO RS bXBRE L 4500 ppm ¥
DOHCHBRRZNZED ORI o T,

80 #3 X Uf 600 ppm BEEDIZRAILETC &i&ﬁﬁﬂﬁbzi&t&ﬂiﬁf&:ot F1 #EDRET
1. 80 ppm ¥ CHFIEOD/NAZEME, BROEN RME LB O T, EALREE LR 08t
INME. BISIIBOREEEFRILEIE, 600 ppm B CHFERO/NAZFE. BROTARMAE LROH
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FHI. AR LR ot IME, RAE EROBAE, BB OREERIRRE. TEEK
ATEOTRN 1~3 FlCBEE NI,

HED BB R I ORE THL. 600 ppm B0 FO MK THGORF L HER, BIEORIE
MRS LY VG0 ) oEGAERBE I,

RHBEEES LU0 4500 ppn BEQMELFIOKA TI3. FFRO/NAFEN FO BLUFL HIHRICE
WTERFN 5~12 IICEER & N7, FOMIZ, FO ERiXFL #RIZRW T, EREF TR
w PROFLE. TENEORERMIREE. BERBEOSHELE. FEANORELMIRE
. ROMS. FTRATHECEN, TEATRMECERANM. LRORHE, 4500 ppn £
CRMAE EROFEEA, BREEOXELMREE. BREEOLELE. BREEEARO
S, RS OWE, R, BEOEM, TEREPMEOEIKEMM. HIROKE.
HOVIIEREEOEHEN 1~2 FICBESh, Ll WIhoR ROFEREC X
FREE L 4500 ppm DM THEREIRD I o7,

80 33 L UF 600 ppm BEIZ RV THIRRRRSL, AFREAHE Lo M E X tEAMIC R
DI bz Fl #EORZETIE, 80 ppm B CAFERD/NAZEIE, 600 ppm B CHHED/NAZFHE,
g R OREE, BEWEBIUOTREPHECERIBE SN,

SREOHE 5 BICET LT, EFIIBEIh 10T,

D BIRBAY R B OME TIL. 4500 ppm BED F1 A CRUEBILENBRZ SN,

4) JELL9PHa%L (Table 32; INDIVIDUAL DATA 18-1~18-2)
4500 ppm ZEIC BT B Fl HHROMOELAIIKEIC, BB LB L THAEREIRDON
fehoi=,

2. FIE&UF2 REMICHTHEE
(1) —f%ikEe (Table 33 33X TX34; INDIVIDUAL DATA 19-1-1~19-4-4)

A% 0 BOBERTH, F1 BXUF2 ROBTHAXNBRELEOLEBT0.00~4. 67%DREHE
THBIL. F O F2 # 80 ppm BECTHEICIET L, F2 BE 4500 ppm BHETHEITHEM L=,
F O —BAREOE LT H b2 0T,

H1% 1-4 B OBETIE, B (BBMICEXbhizizn bk BbhsROWEE Sl #, FI
BLUF2 RIEBNT, HBREZSUERET0.91~12. 56%DRAEFE CHLNE, EOMIT,
REBEED F1 M CRIAOAMES X UWIR . 80 ppm BEO F2 M CHOFIL ., 600 ppm BED F2 B
CTEAOTWENE 1 ik bhiz, LAL, WTIhoBROBERE bR L #ERYHEE
EREOMCAERZERIBD RN,

A% 5-21 AOBRTIE., BE (BEMZRLhEDEBbhsRoEREal) 1%
BREEA ST REET 0. 00~4. 1T%DREHFE TH LN, FTOMIZ, 80 ppm BED F2 B T/HIREK
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B 1BBEShE, LaL, WEnOBRORESEC bR L RRYERSHOMTE
BEREARDONE T,

A% 22-26 BICIX, 80 ppm ¥ D F2 HET/MRIRAS 1§, F1#ETREDR 2 BB SN, W
THOFRORESEC LR BEH L OMTHAEREIRD LN D21, TOMDOEMITIL,
—EREBOE(ITH bR o0,

(2) EER%( (Table 12; INDIVIDUAL DATA 6-1-1~6-2-4)
FI1BXUF2 BOERMICI., HRDHBREHRLARBEOR TAELRERA LN 22T,

(3) f£H (Table 12; INDIVIDUAL DATA 6-1-1~6-2-4)
F1 BXUF2 HEROHEHIZI, FRYEREH L ABROBMTCEELREXA LR T,

(4) 4£1F$¥ (Table 12; INDIVIDUAL DATA 6-1-1~6-2-4)
FIBIUFR2BROAE 0, 4 BXV 21 ROABFERIZIE, HBRMHEKEH LARBBEORCER
RERZH OGN 2D 2T,

(5) ¥&x& (Figure 1033 L TF11; Table 35, 43 3311 44; INDIVIDUAL DATA 20-1-1~20-2-4
B LR 26-1-1~26-4-4)

Fl BXUF2 ROWEMEOMKEIX, 80 3L U600 ppre T TIIMHE L bXBHELHELTH
EREEZLhizdo T, 4500 ppm FETIL, £% 0 HiCidsE L bABBOBELIIERLCTH
ol M, &t 4 BEBKERMOMEINS bh, FILHEECAR 4 B, FRHCE% 7, 14
BLO21 BiC, FRMECES 14 BLU21 RICHIBREL KB LA BREETho ., SbiC,
4500 pom BETHY, HIRE (% 26 B) OFEK FI BLUF2 #iBEY bHEREERH DI,

(6) ALPSATAZS#CFEIFERE (Table 36; INDIVIDUAL DATA 21-1-1~21-2-4)
ruﬁtdﬁﬁm$&4Bmxﬁbﬂﬁéﬁ%ﬁﬁﬁﬁud\ﬁ&k%ﬁﬁ%?&##&ﬁ
BEOMTERRERD bR T, |

(7) BES{L (Table.37; INDIVIDUAL DATA 22-1-1~22-2-4)

FI 3 LU F2 ROBABROFEHEROSRES & CIRRBMEOREWHIR 0P Q%R
BITIE, MEREL L RBRMER SR L ABROM TARRERL LN ANk,

I H ORI A R OERI52 A CHE. 80 ppn B> F1 36 & OF F2 Ml T B2
BHENTD, 600 ppm BETIHHBERERDZ ONANMoT, 4500 ppu BETHE F2 ROMRIC I
WTHBARBERH BT,

_41_
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(8) HKEIGHHZE (Table 38; INDIVIDUAL DATA 23-1-1~23-4-4)
F1 8L U F2 ROEMEFOBEIEE RIGFRE., FHEEOFERE L RIGHRB L OLEPIE
R OBIhERICIE, L LB EREH L MBEOB TEEREZRA N 2T,

(9) IRBEFHIRENRMR
1) #BFTA (Table 39~42; INDIVIDUAL DATA 24-1-1~24-4-4 81 U 25-1-1~-25-4-4)

%4 BISBR SRR WERD B WVITER 04 BORICEL L ROBIBOKER.
F1 3L TF2 BEE /- BWT, B CHER Ak, HILEY ATE, BEIE. R
BYk, IO, B OXEE, 80 ppn F CHIEE AR, LTV RITE. BHEOME.
600 ppm #¥ CH{LERIFREREY. B OfK, 4500 ppn # THLE NV X8, BEIEMR
Thth 1~2 FlCBESIhl. ERDERSFHCRBIT 2 I OO ROFABEEICIINR
HIHBRLTAERENEDLRM T,

BEFLIR (826 B) HDVWIEAH 5-26 B ORICIEET LIERBHOTROER. FlBLW
F2 ¥ 72 i3 B O R CEIBOME, BRIGE, KBRS LUK B/, 80 ppn
BEC/RER, RB OSBRI RAN, BBORE, SRR, BltoMKRENEY
600 ppm F¥FCTRIFDOME, BFHILHE. 4500 ppm P CRIMDMEILR, HLE N AFE. &
R, HRBIURBE LEOMIREAEHN 1~6 FIKBEIh, ThbDOFFTROY B,
600 ppm ¥ F2 B CHREILROBEBER LU R TREFTROLRAFENHE M
L7zA5, 4500 ppn B CRUWTHOFRAROREFEIL O HEERERSZ LR,

2) 8WEHEAE (Table 43 3LV 44; INDIVIDUAL DATA 26-1-1~26-4-4)

HED 80 ppm BETHE. AEHBHEOEDLNLRWEBIE LT, FlI RTEBEONMMERICE
BEREE, F2 RCHMBOEN B LUENERICFEREMENL bz, 600 3 X Ut 4500 ppm
RO, FROMERI Fl BLUF2 B bARAGEAR N, BROBENERC F2
RCHEREERAZ O, 4500 ppn BT E 52, FI B XUF2 R & b RS X MO
B L UHMERICAERERE IHMEEER S bz, BT Z0EMN FLBIT
F2 ROGBIRBOGCEOHERMEM. F1 RO, . B BT, BiLLER X URIR
OENEEIAFEREE., BBLUEROHMERICFEREE. F2 R CEIBORIERIC

BREE, OB ERCFEREENZ LA,

HED 80 ppm ¥ Tix. AEMEEDOED N ARVWEEBIE LT, F1 RCHBROMIERIA
Bl P2 RCHROHEGERICARRIKIEN A b7z, 600 ppn BETIL, F1 12 THRELD
et EECHEEREM, F2 R CHEBS LOCBBOERERCAFERAENALNKL, FET
12 F2 Ro#rs L UM ERICEEREMER L Bhi, 4500 ppn H# T, FL BIUFR2 R
&b IFROE BERICAERSENZ b, MRE X RO S X e ERCEER
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1818 % I HEEER A A Shis, FETRFLROBHERS LUF2 RO#EE L OHEME
BICHEBELRBEER AN, RETIXZOEN. Fl1 BIUFR2 BOSRBOKEOR E2E
&, FLIRCHe, Tl BiE. BIBR I UIIROERERIFEREME, MOBEHEECHE
2EME, F2 RCHOBXERICHEREME. M. BROMMERICAELREELSALNI,

3) REBARRRFAURE (Table 45; INDIVIDUAL DATA 27-1-1~27-4-2)
XM IS J U 4500 ppm BED F1 B L O F2 BARICOWTRE LICIFE, iR X OHR
THWThoOBMIC bELIIZ oo Tz,

...43....

12



SR0O05241

%5 =

DCBS % 0, 80, 600 #3J X 4500 ppm (FO &k ; 0, 5.2. 39, 291 mg/ke/day : FO#f ; 0. 7.2, 54,
416 mg/kg/day : F1 # ; 0, 5.9, 44, 331 mg/kg/day : F1#f ; 0. 7.4, 55, 417 mg/kg/day f824) o
RETHRBEENCES LT, | BN/ Y MR 24 PTO Cr1:CD(SD) T v MZ 2 izl - THE
B, S9MoYiEiEh L REMORE - RECRISTESLHRILE,

1. BEMIZONWT

—RRIRIE TIX, 600 33 X 10 4500 ppn BED FO M TIREA A LT, BEARAETIRBREOE(L
ThYBEREGEN>/TZ &b, DS BEIEET AT L IEX bR MhoTz, T,
BEHFE D, HRELSTEEO F0 B LUF IR ERE, SIEET. BRoXER. BE
HEIIXBNEAEKEES R, ARE0ABEHEELERL Y Or—HNEKICERTAHRANLD
. TD5H 80 ppm BN FOHE | B TERFRBDOTEDREFE SR, F0EN», FBETFL#
1PINMHE S BIKEC LTV AORERAINEB SR THARRIALATERNREC L EX
HivTz,

KH B LOEREEMEIZ-DVTiX, 4500 ppm BE D FO HHRIZ B W T HETIIRSEIM 28 U T
IR B S BRAAT % 35 X OSBRI B & 7= I E BRI I B A A% &, DCBS #5428
BEB3EEEBELON, iz, FO RO TIX, WHE 0-21 HOKERNEICHEEREHES 2
bhied, ZOIIEE O BOKENABHELVEZELLEVVEThH- oI L, WE 21 B
IR L OEMMEE Tl LItk a b0 EBz bR, TDiEh. 80 3 LTK600ppr EED FO
RO T—RFNICEERBEN L LN, HEMEBIEEZ XX, £ F R CREROZE(L
ZHNRVI EMLEEFHRERIIZVWEEX bR,

BAERIZ OV T, 4500 ppn BFOHED FO R TIZITREHM LA L T, FI #HARTHEE 4
Bz, HOFORTHRES 1 BB LUWHE 14-21 BICEHEREMEN A bh., DCBS I fE 4
BEALE B X bR, T DIEN, 80 35 J X600 ppm BED F1 AR OB H B ARG 5 Bt
—EHEE SR RS S SRRV & D, BROLEDEE L b,

BB ORFERESIZ BT 28I T, 4500 ppn # D F1 #HRICB W THTESORBICEE R
EEX AN, BFYE - FESOMOBEIIEERL LNV & RERREIC RSN,
NWZEhb, ZORLOFEEENERIIAH ThHol, ZOMOERITIL, FO B LUFI f#HLD

 WThoBEBRHEESHICBV T, DBS #EREET A ELIIED bhirot,

F1 R OMERRD 5 bHED TR BRI DWTHL, 4500 ppm BECHMLETOFH AMICEE R
ERBH NN, TTEOURERNBHLEOMICHEEER R ol L bEEBREOmE
S EREEX BN, —F, MOERANIZ- OV TIX, 60038 X 104500 ppm B THLZET O
FHABOFERERRALNIZ LIEMA T, ETADOKRER VAR LRGEIE A ONE, &

_44_
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DEFEIY DCBS BEWCEIET 2B L Ex bh, FERBEOMBILAOEABERHLHOL
M ANz, SLICEAROFEERIC, FLIZT 4500 ppn BEOEXIER, F2IRT600 BLT
4500 ppm #@ﬁéﬁ% FUMKEECEEREBENZLNE, KRBT v FOERAARTA e
B OBEIEoTREAZ N, FOTRERRHEA baFUPHEELTNDEELDL
hTRYY | ez X hafUERERAT v b OFEERPENMSEIEREHET 25, RF
KEZR PG FrT oy =R h 515 L TOEARAMEND 2 EBRMBN TV o 1§
5T, ARRICBITAEMODBES L VBALROTFEERDEML DBS DHfTA brs Y
EREZTRTEbOEEL bR, LA L, FOB LUV F1 #8190 hmEF oEREER VT
BXUHALVEVBECEERLLAT, BHEENDIVIIIRBICTFEERICE(LNSL
hirholclodh, TOERRBERZLOTHD EZA BN,

FI IO B REBEC L. WROTR S L RO TEELERS bR, ik
BRERBA T, MEOD 600 35 L4500 ppn BECEMT 2 AR (TEAXRE 1 B R) O BFEMA~OE
ERFOAE 2 EIER X U 4500 ppn B TR B O@BEROAERBES L 607, LirL, &
FIHE (TEAKE?BE) METH IR GOHER ICHREE L AERENRNT &b, 600
35 L 004500 ppm BEDIEDAGKERIRIZ B 1T 5 BBIEIBEMRbOTHb B bR,

MEFERE T, FOHED 4500 ppm BEIS X TAF1 #£0 600 ppn BED U L SRROFIGHHEIC
B3, HAMO—EH I 3AEMEEIIXITSZ &5 5 DBS &5 L RSO 72V IS &

#xbhik, |

MEEFOREOR R, BRMEEER L ABBOMTAERERS DR 2T,

HRIVE V L~_YUEDWT L, F1HEOD 80 ppm BETF R b A7 1 T FREE & R LCHEBRE
JEAS. 600 ppu BT LHBECASREEAZ NN, ARMBEEICRTIZZ bV ThY
DCBS #5-& BIEDRWEL L E X bhi,

HRCR., REKRE. BIHE. ABORBSOFABBRENELE, WThbRESEN
{&:< DeBS #5- & OB 2V EB A b, E7z, FOMED 803 KT 600 ppm HTREFR
DRRAEBEOHTEL BERB DN, ERTHSEZ LLLEMEFNERIAVEEX N

.f:,,

BEERICOVTIL. 4500 ppn B GRS ERICFL Ml T, R ERICFO #5 X UF1
MR CHERREE R IBERERRA LN, FREROREIIAERERR TV THHT
{% 6000 ppm LA EDORART, &ﬂi 10000 ppm BHTHOLNTBY, DCBS BECEE LR
¥ Ao (N ﬁ%ﬁ—?—ﬁ@&ﬁf BB L S hahoTeZ & bEBIMEFNELLEE
CEARVBEOBRBE LD Thok B bE, ¥ 4500 ppn BEOBREOEMERIC FO

. BT F1MEET, BIBOMRE LU EREOFR CHERRE X LIS EER 2S5
Nnie, S L UEIRIc oW T, AERERRY ICBV THEDOERL L CHORMBEERDH
{EA5 10000 ppm BETHLNTHY, TEREKOFREES - AHERAFEGHRY OFRER

_45_
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BFEORBECRVTHOFROEMRAE EEOMT R L OO BROEIIRAE EX Ol
BAZStE D R A AR DIEANDS 100 mg/kg/day U LOFARET, HORBTORERREREORELSE
EEDRMADS 400 ng/kg/day DRABTHESHTWS, LL, AREB T 4500 ppm #HOMERE
ELEIBOMBICEFIAOh T, BETIREOFRB#E THRIL DR, TOHBHEIC
SFBEEL 4500 ppn B E ORI CHBEERBD ORI b, BRELOFEHFRERIT
FHATHo7-. Z0ED, BEOEX R L UER ERIC 4500 ppn BEO FIHTHEREE (e
HMER2 07g ; HHXEE 0.333%) 23Abhikd, FEARZHRETCREP Ao o7t T
LI 2 T HRBBEICRIT 2ERT —% (BHEE 90~2. 40g; 18 E £ 0. 319~0. 427%)
OHEBARRKEETNTVWAZ &6 DCBS &5 & OBh#EitER VL EX b, 80 ppm B D Fl
BT O L AR ERIC. 80 /21X 600 ppm BED FO F7-id FLHE TR, TEAB L
VBB OMA E 72 AR BRI EBN L b, Wi AR R 3725 DBS #
5 L oBEMIERVEEZ Bz, 4500 ppn B T F1 BECRROB ERICHERIXE (2.212)
NRLbhkR, ARERICEESZONRNI L E YRBRBEICBT2ERT—F (2.18~
2.28¢) DEEANICEENTWAZ ¢ LLBEFHICEROL2WELEEZ LN, £/, RBF
@ FO M F 7= 3T, FRRES L URROBHEROFELEE. il LURIROEYER
DOEERBMENZ BN, T b ITHRBOFEORBEICER 32 —RAE(L L EA I

FEARPORE T, WTFhoBEICH DBS R EEET 3 L 52 bh 5 EERTROMM
B oot

4500 ppm B D F1 #EDFHEIRKAEL T, DCBS B GIZBE L = E(LIIBH bhigh o7,

2. REPIZONWT

—RRREETIE, 4% 0 HOFETORASEEN F2 {0 4500 ppm BETHEIEM L 223, ekt
BEL=2ROEH 0 A DAFERIINBH L OM TARERRP - Z L H LT IMBREEI
RokbDEEX b, £i-, F2HD 80ppm FFTAK 0 BOETCOREFEHNFERITETL
=i, BT CHHI LB HEMIIERORVWELEX b, TOMICERVARSH
TR 3 5 VIPRERD B SN2, WTR b REFEMEW T & 226 DCBS &5 & DBEEMIE
rnekEz2bhiz,

Fl1B XU F2 RoOERE, i, £FF, IIMEREEMERER X CEFRGERE T, W
THhOERDEESHIIBVWTORBH LOMTARREIL DRI,

REMIOKE T, 4500 ppm FEIZPWTEK O BITIIFl BI TR #lEL bRIBEOHLEIZ
IEF U T o 7275, 1% 4 B SIS DCBS B 512 BIET 5 & 5 2 b 3 RERMmHERED bh,
FI MEETAEH 4. 7. UBLV21 AIC, PHTART, UBXIWC21 AlC, PHTAER 148X
T2l Bz, RbNCFI B LU F2 MBEORBRE (41426 B) CHBEREENZLNT,

HEROBENME T, BEABEBOERER L UIRBRZE OH)SER HEICIL DCBS REDE

_46._
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BRH-LNb oo ds, GIEHHOFSER B ERIC 4500 ppn B0 F2 #i# CHEREIRD
L., REMEMIMGEICERTABEEE X b, ZOED, 80 ppn HD F1 B LU F2 RO
HCHUEFHIHOFH TR B EERAER S b, AEEEEICRITS Z &5 DeBS &%
B LIBEEORVWELEEL BRI,

WERPE A %A% 26 8 (FHRA) TTRECLER, £% 4 RICBERI AR
B3 L UBRLIROFBR T, 600 ppm F¥D F2 BEALIE CROBRIRORAESE L L UHORE
FRORBERENERICHEM LA, ARHEEERALNRN T LA FERHFEORERIIZR
WeEXLNE, TOMDRFRIE, WThbREHEENEL DBS &5 L OBEM T2V EE X
bii,

B ROBEERIZOVTR., RO ERIC 600 35 L 184500 ppm 30 F1 3 L UF2 Ro
BWE-RMTERLARMA. WEE X UMK I L U E&IZ 4500 ppm B0 F1 3 L UF2
RO THEREE I L EEEAXAZ bR, LhL, FEERFHIREICSVTIAL
DRERREIEL BRI oz b, EREOFHZNRERIITHTH oI
T DED, F1 £7213F2 RO 80 ppm BOKEE /= i3 THIE. MRk L UM OEEIZEDNL
SRR Wb AEHEEMERRVW I S DBS S L o EHIR RV EEB X v, F ik,
600 ppm 8 T F1 ROMEDO RO BRICHELEM. F2 ROMBEORROMMERICH J= WA
BEN D ORI, R ELREYGEROLOELTH Y HHARMO—BE L LRV I LA
LERMEBIE B X bz, 4500 ppo BETRE, FL E 70k F2 BERLR OB E 7o 138 CM . FPEEL
B, BB, REEA AR, SFREOBKMEROFEREM. B B, BROMMNERD
HERBEXRZ LN, WThLKEOEMEICER T2 “RKEL X bR,

PLEDRERD b, DCBS #50D FO 35 X U FL EBMICH§ 5 BAEMAEEICB LT, 600 ppn
LI EDRET F1 MOKKBRBRITI T D&, 4500 ppni THEED KEORMME T L TRHAE
D, MO X CBRER: b B ORTEROBENS bk, BHIEAICSVT
Hi. 600 ppm UL RO TFL#f, 4500 ppm O F1 BEDMERRE B O X125, FRBROSFEENIC
{24500 ppmn DAEE CEBEZRIEES R ok, —F., FLBXUF2 REMHITH L TiX, 600 ppm
UEDRBTCHECHFIBEROEER I UMOFERREDEME, MX T 4500 ppn TiLHEHIR
F1 0 REM DK EMMIH 22 & I BEIRE X WM ERDE@ER S bhvi,

Licdo T, DCBS % 2 #{RItbizoTT v MMIFE LIRS, BEicx3 5 —REERE
BIHELTOSBIER, BRHOEMENICNT 5 EBIER L TR 5 ERIERIT
Fh b 80 ppm (5.2 mg/kg/day %) ThoLRERIND,

...47...
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Two-generation reproductive toxicity study in rats with N,N-Dicyclohexyl-2-benzothiazolesulfenamide

(SR05241)

Figures

1

10

11

Outline of the two-gcneration reproductive toxicity study in rats with N,N-Dicyclohexyl-2-
benzothiazolesulfenamide (DCBS) (SR05241)

Body weights of FO parental male rats in the two-generation reproductive toxicity study with N,N-
Dicyclohexyl-2-benzothiazolesulfenamide (DCBS) (SR05241)

Body weights of F1 parental male rats in the two-generation reproductive toxicity study with N,N-
Dicyclohexyl-2-benzothiazolesulfenamide (DCBS) (SR05241)

Body weights of FO parental female rats in the two-generation reproductive toxicity study with N,N-
Dicyclohexyl-2-benzothiazolesulfenamide (DCBS) (SR05241)

Body weights of F1 parental female rats in the two-generation reproductive toxicity study with N,N-
Dicyclohexyl-2-benzothiazolesulfenamide (DCBS) (SR05241)

Food consumption of FO parental male rats in the two-generation reproductive toxicity study with N,N-

»Dicyclohexyl-2-benzothiazolesulfegamide (DCBS) (SR05241)

Food consumption of F1 parental male rats in the two-generation reproductive toxicity study with N,N-

- Dicyclohexyl-2-benzothiazolesulfenamide (DCBS) (SR05241)

Food consumption of FO parental female rats in the two-generation reproductive toxicity study with N,N-
Dicyclohexyl-2-benzothiazolesulfenamide (DCBS) (SR05241)
Food consumption of F1 parental female rats in the two-generation reproductive toxicity study with N,N-
Dicyclohéxy1—2—benzothiazolesulfenamide (DCBS) (SR05241)
Body weights of F1 rat pups in the two-generation reproductive toxicity study with N,N-Dicyclohexy!-2-

‘benzothiazolesulfenamide (DCBS) (SR05241)
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Pre-mating growth period
Determination of estrous cycles
FO breeding begins
Mating
Gestation
Parturition
Lactation
Physical and functional development of F1 pups
Standardization of litter sizes
Measurement of anogenital distance
FO male dosing end
Serum hormone concentrations
Hematological and blood chemical examination
Sperm motility, count and morphology
Gross necropsy
Organ weight, Histopathology
Weaning of F1 offspring
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Histopathology
FO female dosing end
Serum hormone concentrations
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Selection for F1 parental animals:
24 males and 24 females per dose level
F1 dosing begins
Pre-mating growth period
Sexual development
Locomotor activity count
Learning tests
Determination of estrous cycles
F1 breeding begins
Mating
Gestation
Parturition
Lactation
Physical and functional development of F2 pups
Standardization of litter sizes
Measurement of anogenital distance
F1 male dosing end
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Outline of the two-generation reproductive toxicity study in rats with N,N- Dicyclohexyl-

2-benzothiazolesulfenamide (DCBS) (SR05241)
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*: Significantly different from the control at p=0.05.
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*: Signiﬁcantly different from the control at p 50.05.
**: Significantly different from the control at p =0.01.
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Table 1 General appearance in FO and F1 parental male rats treated with N,N-Dicyclohexyl-2-benzothiazolesulfenamide (DCBS) in the two-generation
reproductive toxicity study (SR05241)

Pre-mating period Breeding period
Gener- ‘ DCBS (ppm) DCBS (ppm)
ation  Item Control 80 600 4500 Control 80 600 4500
Fo Number of animals examined 24 24 24 24 24 24 24 24
Number of animals with abnormal findings 0 0 0 0 0 1 1 0
Findings"
Deformation of the face 0 0 0 0 0 1 0 0
Malocclusion 0 0 0 0 0 1 1 0
Salivation 0 0 0 0 0 1 0 0
Soil of periocular fur/perinasal fur 0 0 0 0 0 1 1 0
Abdominal distention 0 0 0 0 0 1 0 0
Fl Number of animals examined 24 24 24 24 24 24 24 24
=3
‘IJ‘ Number of animals with abnormal findings 0 0 0 0 0 0 0 1
Findings'
Malocclusion 0 0 0 0 0 0 0 1
Soil of periocular fur/perinasal fur 0 0 0 0 0 Y 0 1

a: Values represent the number of animals that showed abnormal findings during each period.
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Table 2 General appearance in FO and F1 parental female rats treated with N,N-Dicyclohexyl-2-benzothiazolesulfenamide (DCBS) in the two-generation reproductive toxicity study (SR05241)

Breeding period
Pre-mating period Gestation period” Lactation period”
Gener- DCBS (ppm) DCBS (ppm) DCBS (ppm)
ation  Item Control 80 600 4500  Control 80 600 4500 Control 80 600 4500
FoO Number of animals examined’ 24 24 24 24 22 (2) 24 24 24 22 (2) 24 24 24
Number of animals with abnormal findings’ 0 0 0 0 0 (0) 0 1 2 5 (0) 0* 1 1
Findings™
Malocclusion 0 0 0 0 0 (0) 0 0 0 2 (0) 0 0 0
Crushing of incisors 0 0 0 0 0(0) 0 0 0 1 (0) ] 0 0
Soil of periocular fur/perinasal fur 0 0 0 0 0 (0) 0 0 0 3 (0) 0 0 0
Subcutaneous mass 0 0 0 0 0(0) 0 0 0 2 (0) 0 0 0
Alopecia 0 0 0 0 0 (0) 0 1 2 0 (0) 0 1 1
Fl Number of animals cxamined® 24 24 24 24 23 (1) 22 (2) 21 (3) 24 23 (D 22 (2) 21 (3) 24
Number of animals with abnormal findings® 0 0 0 0 0(0) 0 (0) 0 (0) 1 1(0) 0 (0) 0 (0) 3
Findings®®
Malocclusion 0 0 ] 0 0 (0) 0 (0) 0 (0) 1 0 (0) 0(0) 0 (0) 3
Soil of periocular fur/perinasal fur 0 0 0 0 0 (0) 0 (0) 0 (0) 0 0 (0) 0 () 6 (0) 2
Soil of perigenital fur 0 0 0 1] 0(0) 0(0) 0 (0) 0 0(0) 0 (0) 0 (0) 1
Found dead 0 0 0 0 0 (0) 0 (0) 0 (0 0 1 ¢0) 0 0(0) 0

Statistical analyses were made based on the total number of animals examined.
a: Including the mating period and delivery.
b: Including the period from weaning to autopsy.

c: Values in parentheses represent the number of animals that were non-pregnant and that d1d not produce viable pups.

d: Values represent the number of animals that showed abnormal findings duting each period.
*: Significantly different from the control at p=0.05 by Fisher's exact probability test.
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Table 3 Body weights of FO and F1 parental male rats treated with N,N-Dicyclohexyl-2-benzothiazolesuifenamide (DCBS) in the two-generation reproductive toxicity study (SR05241)

Number Pre-mating period Breeding period
Gener~ of Body weight (g) in treatment week Autopsy
ation  Group animals 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 day
FO Control 24 Mean 1556 2275 2935 3513 3957 4339 4664 4946 5184 5389 5569 5664 583.0 5984 6111 6244
S.D. 4.7 84 15.5 229 287 33.9 40.1 45.3 49.6 54.4 59.1 60.0 64.1 676 703 76.0
2y @ @ @ @y
DCBS 80 ppm 24 Mean 1559 2248 2877 3433 3843 4183 4506 4784 5002 521.0 5392 550.1 5670 584.0 5984 6125
S.D. 4.6 7.5 12.1 20.3 2459 30.7 35.6 41.4 44.3 47.0 48.8 49.7 537 56.5 59.0 61.0
DCBS 600 ppm 24 Mean 155.6 2259 2887 3452 388.6 4246 4568 4815 5025 521.0 5388 5483 5646 5795 592.0  603.4
S.D. 4.6 9.0 14.2 200 252 294 353 39.0 42.1 42.8 46.1 44.9 45.9 46.6  48.3 512
DCBS 4500 ppm 24" Mean 1557 2154 %% 274.4 ** 327.9 #* 368.8 ** 4033 ** 434.0** 457.0 ** 477.2 %* 496.2 ** 512.6 ** 522.5** 537.8** 550.8 % 564.5 ¢ 5754 °
S.D. 4.5 6.2 10.5 16.0 21.0 25.5 273 28.5 309 324 36.0 35.8 38.0 378 411 42.3
Fl Control 24 Mean 718 1240 1898 2538 3202 3794 4264 4639 4982 528.8 5533  565.1 5832 6014 6153 6307
S.D. 64 106 13.7 15.1 186 235 305 372 443 49.2 54.0 55.9 62.4 67.5 68.0 74.7
DCBS 80 ppm 24 Mean 716 1236 1870 2519 3151 3712 4168 4514 4825 509.3 5333 5424  559.0 5758 589.8  605.1
S.D. 6.4 9.7 13.6 170 20.7 233 27.8 29.7 327 36.4 39.8 38.8 422 438 445 477
DCBS 600 ppm 24 Mean 718 1256 191.8 2533 3165 3724 4160 4515 485.1 5157 5403 5523 5700 5869 5989 6142
S.D. 7.7 12.4 15.2 17.7 20.9 235 26.7 325 374 40.9 443 453 48.8 49.3 52.7 52.5
DCBS 4500 ppm 24 Mean 672 1196 1838 2467 311.0 3686 4167 4532 4877 5151 5409 5520 5726 5905 6043 6226
S.D. 79 129 18.6 229 273 294 313 355 373 40.8 41.9 457 48.1 497 508 51.8

Values in parentheses arc the number of animals examined.

*: Significantly different from the control at p=0.05 by Dunnett's test,

*+: Significantly different from the control at p=0.01 by Dunnett’s test.

. Significantly different from the control at p=0.05 by Mann-Whitney U-test.
3. Significantly different from the contro! at p=0.01 by Mann-Whitney U-test.



9¢
..89-

B

Table 4 Body weights of FO and F1 parental female tats treated with N)N-Dicyclohexyl-2-benzothiazolesulfenamide (DCBS) in the two-generation reproductive toxicity study (SR05241)

. . Pre-mating period Breeding period
Number Body weight (g)
Gener- of : Treatment week ) Gestation day Lactation day Autopsy
ation _Group dnimals_ 0 t 2__ 3 4 s 6 7 8 9 10 0 7 14 20 0 4 7 14 21 day
@ @@ @ @ @ @ (22) ) @ @
FO Control 24 Mean 1211 1545 1721 1945 2118 2268 2397 2535 2619 266.1 2722 2720 3077 3429 4140 3250 3341 3337 3380 3154 3059

S.D. 4.0 83 128 159 199 22,7 250 269 278 291 306 288 334 336 372 34.0 31.0 34.0 335 320 28.5

DCBS 80 ppm 24 Mean 1213 1573 1801 2025 2217 2377 2520 2654 2744 2798 2858 2878 3241 3552 4208 3299 3407 3433 3485 3235 3116
S.D. 39 8.1 127 159 173 202 230 232 231 228 256 2314 258 273 294 244 201 20.0 19.0 171 17.4

DCBS 600 ppm 24 Mean 1210 1556 178.1 1997 2182 2355 2508 2635 2715 2763 2845 2865 3268° 3602 4294 3341 3432 3451 3499 3225 3137
8.D. 3.8 75 115 150 164 173 189 213 207 215 232 223 213 237 254 19.1 219 215 18.2 176 17.8

DCBS4500ppm 24 Mean 1210 1476*41665 1859 2045 2192 2324 2444 2498 2566 2624 2624 2933% 3239+ 3894 * 2984% 3036% 3106% 3163% 3013° 2885°
$.D. 39 65 91 118 128 169 162 171 178 189 179 177 187 186 216 194  1S7 153 149 139 162

. @ @ @ @ @& @ @ @@ e @
F1  Control 24 Mean 677 1099 1502 1793 2072 2317 2521 2649 2825 2918 3013 3023 3369 3740 4399 3593 3593 3583 3630 3393 3319

$.D. 6.1 96 132 145 184 226 258 292 303 340 362 337 36.8 419 514 424 370 352 360 332 325

@ @ @ @ @ @ @ @ @ (@
DCBS 80 ppm 24 Mean 677 1094 1512 1837 2108 234.1 2553 269.5 2853 2928 3017 3049 3395 3746 4399 3598 3614 359.7 365.1 3348 3312

S.D. 6.1 8.0 99 134 183 219 261 277 294 330 342 34.0 375 403 458 439 40.9 38.1 273 263 28.5

@ @ @ @ @) @y @ @)y ey @y
DCBS 600 ppm 24 Mean 67.7 109.0 150.6 1822 2073 2321 2527 2696 2836 2942 3047 3040 339.1 371.8 4346 352.8 355.9 351.8 3599 3359 3313

S.D. 72 105 118 130 159 202 2L1 227 242 265 262 248 269 255 325 277 223 22.7 24.1 239 23.1

: (23) (23 @) @y @y
DCBS 4500 ppm 24 Mean 643 1087 1515 1795 2065+ 2306 2516 2681 2813 2914 3017 3023 3403 3723 4410 3526 3513 3462 3490 3339 3302

S.D. 7.5 92 105 121 136 160 204 218 226 253 278 27.1 285 320  36.1 362 347 3438 370 33.1 30.8

Values in parentheses are the number of animals examined. -

*: Significantly different from the control at p£0.05 by Dunnett’s test.

*+: Significantly different from the control at p0.01 by Dunnett's test.

%: Significantly different from the controf at p=0.05 by Mann-Whitniey U-test.
5. Significantly different from the control at p=0.01 by Mann-Whitney U-test.
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Table 5 Body weight gains of FO and F1 parental male rats treated with N,N-Dicyclohexyl-2-benzothiazolesulfenamide (DCBS} in the two-generation reproductive toxicity study (SR05241)

Number Pre-mating period Breeding period
Gener- of _ Body weight gain (g) in treatment weeks 0-Autopsy
ation _ Group animals 0-1 0-2 0-3 0-4 0-5 0-6 0-7 0-8 0-9 0-10 0-11 0-12 0-13 0-14  day
FO Control 24 Mean 719 1378 1956 2400 2783 3108 339.0 3628 3833 4013 4108 4274 4428 4555 4688
SD. 6.0 134 21.1 26.9 322 384 43.6 48.0 527 57.4 58.2 62.3 65.8 68.4 74.1
@) @) @) @@ @
DCBS 80 ppm 24 Mean 690 1318 1874 2285 2624 2948 3225 3443 3651 3833 3940 4110 428.0 4424 4564
S.D. 4.2 9.3 179 22.8 287 337 39.5 424 44.9 46.7 47.5 51.4 54.4 57.0 59.0
DCBS 600 ppm 24 Mean 703 1331 1896 233.0 2690 3012 3260 3470 3655 3833 3927 409.0 4240 4364 4478
S.D. 57 113 17.9 23.0 272 33.0 36.7 39.7 40.4 43.7 42.5 43.4 44.0 45.8 48.8
DCBS 4500 ppm 24 Mean 597 ** 1187 ** 172.2** 213.1 ** 247.5 ** 2783 ** 301.3 ** 321.5 ** 340.5 ** 356.9 ** 366.8 ** 382.0 ** 395.1 ** 408.8** 419.7°
S.D. 3.8 7.7 13.1 18.7 232 254 26.8 2%.0 30.5 34.0 339 359 35.9 393 40.4
F1 Control 24 Mean 523 1180 1820 2484 3077 3547 3922 4264 4570 4816 4933 5114 529.7 5436 5589
S.D. 5.7 9.6 12.2 17.0 23.6 309 38.1 45.3 50.2 552 570 63.6 68.6 69.1 75.9
DCBS 80 ppm 24 Mean 52.0 1154 1803 2435 2996 3453 3798 411.0 4378 4618 4708 4874 5043 5182 5335
S.D. 4.5 9.0 13.3 18.0 21.6 27.1 29.1 321 36.2 39.3 388 426 43.9 44.4 48.1
DCBS 600 ppm 24 Mean 538 1200 1815 2447 3006 3443 3797 4133 4439 4685 4805 4982 5151 5270 5424
S.D. 5.3 9.3 134 17.3 215 255 312 36.1 39.9 433 44.4 48.3 48.6 522 52.3
DCBS 4500 ppm 24 Mean 525 1166 1795 2438 3015 3495 3860 4205 4479 4737 4848 5054 5233 53721 5554
S.D. 5.8 12.1 16.5 212 237 259 304 327 36.3 37.8 41.5 43.7 45.5 46.7 48.2

Values in parentheses are the number of animals examined.
*+: Significantly different from the control at p<0.01 by Dunnett’s test.

%, Significantly different from the control at p<0.05 by Mann-Whitney U-test.
3%: Significantly different from the control at p=0.01 by Mann-Whitney U-test.
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Table 6 Body weight gains of FO and F1 parental female rats treated with N.N-Dicyclohcxyl-_z-benzothiazolesulfcnamide (DCBS) in the two-generation réproductivc toxicity study (SR05241)

Pre-mating period Breeding period
" Number Body weight gain (g)
Gener- of Treatment weeks Gestation days Lactation days 0-Autopsy
ation  Group animals 0-1 0-2 0-3 0-4 0-5 06 07 0-8 0-9 0-10 0-7 0-14 0-20 0-4 0-7 0-14 021 day
| A @ @ @ @ @@ @ @ @)
FO Control 24 Mean 335 510 73.4 90.7 1058 ~ 118.6 1325 140.8 145.0 1511 357 709 1420 9.0 86 130 96 184.9
S.D. 6.4 11.0 13.9 178 207 227 246 257 269 284 77 112 193 106 178 17.7 159 26.4
DCBS 80 ppm 24 Mean 360 589* 813 1005 1164 1307 1441 1531 1585 1646 363 674 133.0 108 134 185 64 190.3
S.D. 6.0 10.7 13.8 15.5 185 213 215 216 . 213 240 6.1 9.1 114 8.8 110 132 126 15.5
DCBS 600 ppm 24 Mean 346 570 78.7 97.1 1144 1298 1425 1505 1552 1635 404 ¢ 73.7 1430 91 110 158 -11.5 192.7
S.D. 5.9 10.3 13.7 15.6 16.6 184 207 202 210 229 5.4 9.6 12.7 10.7 9.2 94 105 17.0
DCBS4500 ppm = 24 Mean  26.6** 455 649 835 982 1114 1234 1288 1356 1414  309* 6L5** 1270% 52 122 179 28 167.5°
S.D. . 5.6 8.1 10.4 11.8 15.9 15.2 155 16.5 17.8 16.9 5.1 6.2 12.3 102 137 14.3 18.0 14.5
23) (23 (b)) 23) (22) (22) 22) (22)
Fl Control 24  Mean 423 825 1116 1395 164.0 1845 1973 2148 2242 2336 345 717 1376 0.1 20 27 -21.0 264.5
S.D. 42 9.4 11.8 15.6 198 235 269 278 316 341 76 123 26.8 98 150 179 211 30.3
1 2y @ 22 - @@y (@» @y @ (22)
DCBS 80 ppm 24  Mean 41.7 835 1160 143.1 1664 1875 2018 217.6 2250 2340 347 697 135.0 1.5 0.1 53  -25.0 263.5
S.D. 33 6.7 12.0 165 204 245 261 284 320 332 62 110 20.1 11.8 134 227 285 273
(22) (22) (22) @ @l 21) 2D @2n
DCBS 600 ppm 24 Mean 41.3 829 1145 1395 1644 1850 2019 2159 2265 237.0 351 678 1306 3.0 -1.0 7.0 -17.0 263.0
S.D. 5.7 82 10.9 13.3 17.7 18.8 212 22,7 25.0 249 6.4 9.9 21.9 11.3 12.6 19.0 16.7 20.9
_ . 23 @3 @3 (@3 (23)
DCBS 4500 ppm 24 Mean . 444 873 1153 1423 1663 1873 2038 217.0 227.1 2374 380 70.1 138.7 -1.3 -6.3 3.6 -18.6 265.5
' S.D. 4.1 19 12.4 12.9 16.2 20.8 219 232 26.4 29.0 9.0 11.5 17.7 11.9 172 270 321 3Lt

Values in parentheses are the number of animals examined.
*: Significantly different from the control at p50.05 by Dunnett’s test.

*+: Significantly differcnt from the control at p50.01 by Dunnctt’s test.

. Significantly different from the control at p=0.05 by Mann-Whitncy U-test.
$3. Significantly different from the control at p=0.01 by Mann-Whitney U-test.
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Table 7 Food consumption of FO and F1 parental male rats treated with N,N-Dicyclohexyl-2-benzothiazolesulfenamide (DCB 8) in the two-generation reproductive toxicity study (SR05241)

Number Pre-mating period Breeding period
Genet- of Food consumption (g/day) in treatment week
ation  Group animals 1 2 3 4 5 6 7. 8 9 10 12 13 14
FO Control 24 Mean 229 272 28.4 29.0 29.2 29.6 294 29.7 29.6 293 285 29.2 29.3
S.D. 1.1 1.9 2.5 2.7 27 2.7 26 = 28 30 29 27 2.8 2.8
@) @) @
DCBS 80 ppm 24 Mean 22.5 26.6 275 27.9 28.1 28.8 28.7 28.7 29.1 29.1 28.3 286 28.6
S.D. 0.9 1.6 24 24 25 28 2.9 26 2.8 25 27 3.0 2.9
DCBS 600 ppm 24 Mean 22.6 26.5 28.0 28.3 28.6 28.7 28.4 28.1 28.5 28.5 27.9 27.7 28.0
S.D. 13 1.7 2.1 2.3 23 2.4 2.3 2.5 24 2.5 22 2.0 22
DCBS 4500 ppm 24 Mean 212 %% 243 ** 258 ** 26.5** 268* 275* 274* 273* 2717 27.7 27.1 26.9 #* 27.] **
S.D. 0.9 16 1.9 1.9 2.0 1.8 1.8 2.1 23 2.1 2.0 1.9 22
Fi Control 24 Mean 142 20.9 25.2 28.9 30.6 314 313 311 31.0 304 29.7 29.7 29.8
S.D. 13 1.8 2.0 2.0 23 3.0 31 3.0 27 2.8 2.8 2.8 2.8
DCBS 80 ppm 24 Mean 14.7 20.8 24.8 274* 290* 296* 296* 296 29.8 30.0 289 28.2 28.6
S.D. 11 1.6 1.7 1.9 1.9 22 2.0 1.8 1.9 2.1 23 2.3 1.8
@ @ @
DCBS 600 ppm 24 Mean 14.8 21.4 25.0 27.5 29.2 293 ** 29.8 300 29.9 29.9 29.0 29.2 28.8
S.D. 1.3 1.3 1.2 1.6 1.9 1.9 22 22 2.1 2.0 2.1 1.9 23
(23)
DCBS 4500 ppm 24 Mean 14.2 20.5 24.6 27.1* 2591 29.8 29.8 30.0 29.8 29.9 29.8 28.8 29.4
S.D. 1.4 22 24 2.7 2.5 20 22 24 2.3 23 3.3 29 2.8

Values in parentheses are the number of animals examined.
*: Significantly different from the control at p=0.05 by Dunnett’s test.
**: Significantly different from the control at p=0.01 by Dunnett's test.



Table 8 Food consumption of F0 and F1 parental female rats treated with N,N-Dicyclohexyl-2-benzothiazolesulfenamide (DCBS) in the two-generation reproductive toxicity study (SR05241)

Pre-mating period - Breeding period
Number Food consumption (g/day)
Gener~ of Treatment week Gestation days Lactation days
ation  Group animals 1 2 3 4 5 6 7 8 9 10 07 7-14 1420 07  7-14 14-21
2 @ @@ @@ @@ @@
FO Control 24 Mean 163 169 177 180 182 187 188 185 180 17.8 218 238 237 343 511 675
S.D. 1.0 1.5 1.6 17 1.9 1.9 2.0 2.0 1.7 1.9 2.4 2.5 20 438 7.2 8.1
DCBS 80 ppm 24 Mean 164 178 182 186 186 193 195 188 185 18.2 215 234 228 342 503 659
S.D. 1.0 1.5 1.7 1.6 2.0 1.8 1.6 1.5 17 1.7 2.1 20 2.0 33 4.1 4.4
DCBS 600 ppm 24 Mean 162 176 178 185 187 193 192 189 188 18.7 227 248 23.7 339 502 650
S.D. 0.9 12 1.3 1.5 1.7 1.6 1.8 1.7 1.9 1.8 1.9 2.7 2.0 45 5.1 55
DCBS 4500 ppm 24 Mean 151% 162 166 176 179 181 183 179 177 17.9 205 227 230 317 419 63.1°
S.D. 1.0 1.6 1.5 14 1.6 1.5 1.7 1.5 1.6 1.5 1.9 1.8 1.5 3.7 3.8 54
N
S
) : @y @ @ e @ @
! F1 Control 24 Mean 3.0 175 189 2001 208 209 213 211 204 207 235 267 247 304 482 626
S.D. 11 1.6 17 1.8 2.3 23 2.8 23 2.6 23 22 3.3 36 43 5.5 6.7
22y (22) (22) 22) (220 (22)
DCBS 80 ppm 24 Mean 135 175 196 199 206 212 210 209 203 207 234 256 247 30,1 479 599
S.D. 0.9 1.4 1.6 1.7 1.9 23 2.1 22 2.1 19 24 31 3.0 55 8.2 9.4
@y @ @ @y @y @by
DCBS 600 ppm 24 Mean 132 176 189 194 205 206 208 211 204 210 234 253 24.2 287 462 597
S.D. 1.2 15 1.7 1.9 2.1 22 23 2.1 1.7 19 23 1.9 1.9 54 84 100
(23) (23) (23)
DCBS 4500 ppm 24 Mean 130 177 191 198 207 211 210 210 207 211 238 256 255 268 437 589
S.D. 1.2 14 L5 1.8 1.7 2.1 1.9 1.9 1.8 2.0 25 33 2.6 52 6.4 8.7

Values in parentheses are the number of animals examined.

*». Significantly different from the control at p50.01 by Dunnett’s test.
S: Significantly different from the control at p=0.05 by Mann-Whitney U-test.



Table 9 Test substance intake of FO and F1 parental male rats treated with N,N-Dicyclohexyl-2-benzothiazolesulfenamide (DCBS) in the two-generation reproductive toxicity study (SR05241)

Number Pre-mating period Breeding period All the periods
Gener- of Test substance intake (mg/kg/day) in treatment week
ation  Group animals l 2 3 4 5 6 7 8 9 10 12 13 14 Min - Max Mean
FO DCBS 80 ppm 24 8.0 74 6.4 58 5.4 5.1 4.8 4.6 4.5 43. 4.0 3.9 38 38 - 80 5.2
DCBS 600 ppm 24 60 55 49 44 40 38 35 34 33 32 30 29 28 28 - 60 39
DCBS 4500 ppm 24 443 399 354 323 299 285 270 257 251 243 227 220 216 216 - 443 291
F1 DCBS 80 ppm 24 9.5 89 1.9 7.0 6.3 5.7 52 49 47 4.5 4.1 39 39 39 - 95 5.9
DCBS 600 ppm 24 71 67 59 52 47 42 40 37 35 33 31 30 29 29 - 7 44
DCBS 4500 ppm 24 534 502 449 392 355 322 296 277 260 249 234 219 219 219 - 534 331

18%
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Table 10 Test substance intake of FO and F1 parental female rats treated with N)N-Dicyclohexyl-2-benzothiazolesulfenamide (DCBS) in the two-generation reproductive toxicity study (SR05241)

» Pre-mating period Breeding period All the periods
Number ~__Test substance intake (mg/kg/day)
Gener- of . Treatment week Gestation days Lactation days
ation  Group animals 1 2. 3. 4 5 6 1 8 9 10 07 7-14 1420 07 7-14 {421 Min - Max Mean
FoO DCBS 80 ppm 24 83 79 72 . 6.7 6.3 6.1 59 55 53 5.1 53 5.3 43 80 115 163 43 - 163 7.2
DCBS 600 ppm 24 62 59 53 51 48 46 44 42 41 39 42 41 33 59 86 121 33 - 121 54

DCBS 4500 ppm_, 24 460 438 402 387 . 367 350 337 322 310 307 315 315 266 459 681 942 266 - 942 416

FI  DCBS 80 ppm 24 99 93 83 76 70 66 62 59 55 55 55 55 45 67 105 143 45 - 143 74
DCBS 600 ppm 24 73 70 62 56 53 49 46 45 2 4l 4 4l 33 9 77 107 33 - 107 55

DCBS4500 ppm 24 538 526 479 431 404 377 352 336 320 315 315 309 260 348 563 794 260 - 794 417

Test substance intake of females during the lactation period was expressed as the total amounts of the test substance by maternal animals and their offspring.



Table 11 Vaginal estrous cycles in FO and F1 parental female rats treated with N,N-Dicyclohexyl-2-benzothiazolesulfenamide
(DCBS) in the two-generation reproductive toxicity study (SR05241)

Number Estrous cyclicity
Gener- of Normality
ation  Group animals Incidence (%)" Length (days)
FO Control 24 24/24 Mean 4.05
(100) S.D. 0.16
DCBS 80 ppm 24 24/24 Mean  4.01
(100) S.D. 0.06
DCBS 600 ppm 24 24124 Mean 4.04
(100) S.D. 0.15
DCBS 4500 ppm 24 24/24 Mean 4.01
(100) S.D. 0.06
FI  Control 4 2324 Mean 421
(95.8) s.D. 0.34
DCBS 80 ppm 24 24/24 Mean 4,05
(100) S.D. 0.21
DCBS 600 ppm 24 23/24 Mean 4.25
95.8) S.D. 1.08
DCBS 4500 ppm 2 24/24 Mean = 4.07
(100) S.D. 0.24

a: Incidence of females with the normal estrous cycle (%) = (number of females cycling nox_’mally/number of females examined) x 100.
The normal estrous cycle is defined as having a mean cycle length between 4.0 and 6.0 days.
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Table 12 Reproductive findings in FO and F1 parental rats treated with N,N-Dicyclohexyl-2-benzothiazolesulfenamide (DCBS) in the two-generation reproductive toxicity study (SR05241)

Copulation index Fertility index Gestation Pre- Gesta-  Number Number
Male Female Male Female  index coital  tion of Delivery of Viability index (%)b on
Gener- (Inci- (Inci- (Inci~ (Inci- (Inci- interval length  implanta- index  pups Sex postnatal day
ation  Group __dence, %) dence, %) dence, %) dence, %) dence, %) (days) (days) tions (%) delivered ratio 0 4 21
' . F1 pup data
FO Control 24/24 24724 22/24 22124 22/22  Mean 24 221 13.5 94.9 12.8 0.528 99.0 98.7 100.0
(100) (100) L7 AWy (100) S.D. 12 0.4 2.1 6.0 2.1 2.6 3.6 0.0
DCBS 80 ppm 23/23 24/24 23123 24124 2424  Mean 2.8 22.2 13.9 94.9 13.2 0.554 99.3 98.2  99.0
(100) (100) (100) (100) (100) S.D. 1.1 0.4 1.4 6.3 1.6 24 3.1 35
DCBS 600 ppm 24/24 24/24 2424 24124 24/24  Mean 2.4 22.0 14.6 94.3 13.8 0.506 99.7 96.6  99.5
(100) (100) (100) (100) (100) S.D. 1.0 0.3 1.3 54 1.5 1.4 9.5 2.6
DCBS 4500 ppm 24/24 24/24 24/24 24/24 24/24 Mean 24 22.1 13.2 94.8 12.5 0.525 99.0 97.6 99.5
(100) (100) (100) (100) (100) SD. 1.1 0.3 15 47 1.7 2.8 4.7 2.6
F2 pup data

(22)
F1 Control 24/24 24124 23/24 23124 23/23 Mean 2.7 22.3 14.1 90.4 12.7 0.488 98.7 95.9 100.0
(100) (100) (95.8) (95.8) (100) S.D. 1.0 0.4 32 13.4 3.6 2.9 9.2 0.0
DCBS 80 ppm 24724 24124 2224 22/24 2222  Mean 2.6 22.2 13.5 92.9 12.6 0.516 99.7 94.2 100.0
(100) (100) 9L.7) oL (100) S.D. 14 0.4 3.7 5.7 37 1.2 17.5 0.0
1 2y 2D 21y @2
DCBS 600 ppm 2224 24124 20122 22124 21722 Mean 2.6 22.1 13.0 88.9 12.0 0.557 98.3 93.1  97.0
OL7) (100} (90.9) L7 (95.5) S.D. 1.2 0.4 4.2 21.0 4.2 45 13.0 8.8
(23)
DCBS 4500 ppm 24/24 24124 24/24 24/24 24/24  Mean 2.8 22.1 143 91.3 13.0 0.522 95.9 88.4 977
(100) (100) (100 (100) (100)  S.D. 17 0.3 2.1 11.2 2.4 57 227 6.8

Copulation index (%) = (number of animals with successful copulation/number of animals paired) x 100.

Fertility index (%) = (number of animals that impregnated a female or were pregnant/number of animals with successful copulation) x 100.

Gestation index (%) = (number of females that delivered live pups/number of pregnant females) x 100.
Delivery index (%) = (number of pups delivered/number of implantations) x 100.
Sex ratio = total number of male pups/total number of pups.
Viability index on postnatal day 0 (%) = (number of live pups on postnatal day 0/number of pups delivered) x 100.

Viability index on postnatal day 4 (%) = (number of live pups on postnatal day 4/number of live pups on postnatal day 0) x 100.

Viability index on postnatal day 21 (%) = (number of live pups on postnatal day 21/number of live pups selected for use on postnatal day 4) x 100.
a and b: The litter is the unit evaluated. "

Values in parentheses are the number of animals examined.
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Table 13 Sperm number and motlility in FO and F1 parental male rats treated with N,N-Dicyclohcxyl-2-bcnzothiaznlesulfena:nide (DCBS) in the two-generation reproductive toxicity study (SR05241)

Number Number of Number of % Swimming

Gener- of testis sperms epldidymal sperms % Pro- Swimming speed pattemn
ation  Group animals 10%testis  10%g testis  10%cauda 10%g cauda Motile  gressive VAP VSL  VCL  ALH BCF STR LIN
Fo Control 24 Mean 184.1 1114 268.5 856.4 88.1 70.9 159.6 1121 365.7 201 279 69.3 30.4
S.D. 293 132 47.6 94.4 9.3 17.4 20.8 2.5 53.4 1.1 1.5 6.6 2.8
DCBS 80 ppm 23 Mean 187.7 110.7 276.2 838.9 92.6 77.3 159.8 114.1 370.1 19.9 27.4 70.7 30.7
S.D. 283 15.7 40.3 99.4 8.2 15.3 19.2 20.0 425 1.1 15 5.7 30
DCBS 600 ppm 24 Mean 184.2 110.6 269.9 850.3 93.2 77.4 162.7 116.1 3723 20.0 27.6 71.0 31.3
S.D. 327 17.1 56.8 122.1 59 12.1 22.0 19.3 49.8 1.3 2.2 43 2.5
DCBS 4500 ppm 24 Mean 180.8 106.1 263.7 844.2 89.4 70.5 156.8 1105 3584 19.9 283 69.5 30.6
S.D. 354 18.8 62.8 191.3 10.2 222 253 29.2 56.3 1.0 23 8.6 4.0
Fl Control 24 Mean 194.5 115.3 273.6 849.9 92.3 81.8 175.2 1269 3995 213 26.4 725 32.0
S.D. 23.0 9.5 40.0 65.4 5.0 8.1 9.8 10.2 19.8 0.9 1.6 33 2.1
DCBS 80 ppm 24 Mean 181.1 108.4 254.0 821.5 92.9 81.8 171.7 123.9 3915 20.9 26.8 72.1 319
S.D. 213 143 40.4 106.8 4.0 4.9 11.2 10.3 28.6 0.8 1.4 27 2.0
DCBS 600 ppm 24 Mean 186.3 1111 256.2 827.2 93.3 83.9 172.4 126.0 395.1 20.8 26.1 73.3 32.1
SD. 225 11.3 46.0 93.3 5.6 6.4 114 10.5 28.6 0.8 1.6 29 1.8
DCBS 4500 ppm 24 Mean 201.0 {13.6 250.3 807.0 93.0 82.7 171.3 125.7 393.6 205+ 270 73.5 322
S.D. 333 15.0 55.4 127.5 74 8.2 13.9 12.6 25.8 1.0 1.8 2.8 1.5

VAP: Mean path velocity (um/sec). _

VSL.: Straight line average velocity (pm/sec).

VCL: Mean curvilinear velocity (um/sec).

ALH: Mean lateral head displacement (m).

BCF: Mean beat cross frequency (Hz).

STR: Mean straightness (%) = VSL/VAP-x 100.

LIN: Mean linearity (%) = VSL/VCL x 100.

*: Significantly different from the control at p=0.05 by Dunnett’s test.
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Table 14 Abnormal sperm ratio in FO and F1 parental male rats treated with N,N-Dicyclohexyl-2-benzothiazolesulfenamide (DCBS) in the two-generation reproductive toxicity study (SR05241)

Abnormal sperm ratio (%)
Number Head Neck and middle piece Tail

Gener- of Tailless . Small - Banana Hooked Truncated Amorphous Two Two Enlarge- Fragmen- Two

ation  Group animals Total ~ sperm  sized  shaped shaped shaped  shaped heads  Flexion necks ment  tation tails
FO Contro} 24 Mean 1.1 1.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
S.D. 0.6 0.6 0.0 0.2 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
DCBS 80 ppm 23 Mean 1.2 12 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0
S.D. _0.8 0.8 0.0 0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0
DCBS 600 ppm 24 Mean .24 2.2 0.0 0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0
S.D. 3.5 3.5 0.0 0.2 0.0 0.1 0.1 0.0 0.2 0.0 0.0 0.0 0.0
DCBS 4500 ppm 24 Mean 2.0 1.8 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
SD. 24 2.0 0.0 0.5 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Fi Control 24 Mean 1.4 1.3 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
S.D. 13 1.2 0.0 0.3 0.0 0.1 0.1 0.0 0.1 0.0 0.0 0.0 0.0
DCBS 80 ppm 24 Mean 1.1 0.9 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
S.D. 0.8 0.8 0.0 0.2 0.0 0.2 0.1 0.0 0.1 0.0 0.0 0.0 0.0
DCBS 600 ppm 24 Mean 12 1.0 0.0 0.1 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 0.0
SD. 17 1.6 0.1 0.2 0.1 0.1 0.1 0.0 0.1 0.0 0.0 0.0 0.0
DCBS 4500 ppm 24 Mean 1.6 1.5 0.0 0.0 0.0 0.0 0.0 ‘ 0.0 0.0 0.0 0.0 0.0 0.0
S.D. 1.9 1.8 0.1 0.0 0.0 0.1 0.1 0.0 0.1 0.0 0.0 0.0 0.0
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‘Table 15 Sexual development in F1 parental rats treated with N,N-Dicyclohexyl-2-benzothiazolesulfenamide (DCBS) in the two-generation reproductive

toxicity study (SR05241)
Male Female
Number Body weight (g) Number Body weight (g)
Gener- of Age at preputial  on the day at of Age at vaginal  on the day at
ation  Group animals separation (days) preputial separation _ animals opening (days) _ vaginal opening
Fl Control 24 Mean 41.3 2269 24 Mean 29.6 104.6
S.D. 1.6 20.3 S.D. 1.0 9.4
DCBS 80 ppm 24 Mean 414 226.5 24 Mecan 30.0 109.1
S.D. 1.6 18.5 S.D. 1.7 10.6
DCBS 600 ppm 24 Mean 41.8 228.3 24 Mecan 312 112.1 *
: S.D. 1.6 17.0 S.D. 1.7 13.8
DCBS 4500 ppm 24 Mean 42.8 ** 229.6 24 Mean s 1123 *
S.D. 1.5 17.5 S.D. 1.3 9.1

*: Significantly different from the control at p=0.05 by Dunnett's test.
»». Significantly different from the contro] at p=0.01 by Dunneit's test. '
%%, Significantly different from the control at p=0.01 by Mann-Whitney U-test.
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Table 16 Locomotor activity count in F1 parental male rats treated with N,N-Dicyclohexyl-2-benzothiazolesulfenamide (DCBS) in the two-generation reproductive toxicity study

(SR05241)
Number Locomotor activity count
Gener- of Determination time (minutes)
ation  Group _animals 0-10 10-20 20-30 30-40 40-50 50-60 0-60
Fi Control 10 Mean 206.0 76.8 26.3 143 5.3 . 038 3295
S.D. 58.9 40.7 25.0 30.6 16.8 22 126.7
DCBS 80 ppm 10 Mean 248.8 63.1 342 9.6 110 1.6 368.3
S.D. 78.8 357 32,6 143 19.7 5.1 146.2
DCBS 600 ppm 10 Mean 208.7 78.9 58.1 522 12.0 14.7 424.6
S.D.. 111.6 63.7 71.3 89.1 282 316 230.1
DCBS 4500 ppm 10 Mean 204.6 722 20.9 115 L0 0.0 310.2
SD. 154.5 86.4 20.1 17.0 2.5 0.0 236.3
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Table 17 Locomotor activity count in F1 parental female rats treated with N,N-Dicyclohexyl-2-benzothiazolesulfenamide (DCBS) in the two-generation reproductive toxicity study

(SR05241)
Number Locomotor activity count
Gener- of Determination time {minutes)
ation  Group animals 0-10 10-20 20-30 30-40 40-50 50-60 0-60
F! Control 10 Mean 168.3 55.7 23.6 10.1 1.8 0.5 260.0
S.D. 66.1 423 274 20.6 57 1.6 115.6
DCBS 80 ppm 10 Mean 2120 59.3 34.8 19.7 11.2 0.0 337.0
S.D. 1213 465 75.6 54.4 354 0.0 2979
DCBS 600 ppm 10 Mean 2202 743 25.7 9.1 4.5 0.8 334.6
S.D. 103.7 489 327 26.1 1.7 25 181.6
DCBS 4500 ppm 10 Mean 203.1 52.6 19.7 14.5 6.6 0.0 296.5
S.D. 109.8 22 21.8 349 20.9 0.0 1734




Table 18 Data on learning tests in F1 parental male rats treated with N,'N-Dicyclohekyl-}bcnzothiazolcsulfenamide (DCBS) in the two-generation
reproductive toxicity study (SR05241)

Number B

Gener- . of Time for maze trials (sec) : Number of errors for maze trials
ation  Group animals Dayl -~ Day2 Day3 = Day4 Day | Day 2 Day 3 Day 4
Fl Control ‘ 10 Mean 8.2 58.0 29.0 30.9 0.0 102 2.8 2.8
S.D. 24 35.1 9.8 12.1 0.1 7.2 1.8 2.0
DCBS 80 ppm 10 Mean 8.1 47.1 236 19.8 0.1 8.5 3.0 1.3
S.D. 1.2 20.5 7.0 7.9 0.1 22 1.7 0.9
DCBS 600 ppm 10 Mean 8.9 46.3 35.1 26.7 0.1 7.8 5.1 2.6
S.D. 1.9 19.6 16.1 11.8 0.1 29 39 2.2
DCBS 4500 ppm 10 Mean 8.7 58.2 30.7 27.0 0.0 10.8 43 24
S.D. 2.1 23.1 115 1.6 0.1 4.1 25 1.7

($)]

O .

N Day 1 : Used a straight channel.
Days 2-4 : Used a multiple T-maze.
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Table 19 Data on learning tests in F1 parental female rats treated with N,N-Dicyclohexyl-2-benzothiazolesulfenamide (DCBS) in the two-generation
reproductive toxicity study {SR05241)

Number .

Geper- of Time for maze trials (sec) Number of errors for maze trials
ation  Group animals Day 1 Day 2 Day 3 Day 4 Day 1 Day 2 Day 3 Day 4
F1  Control 10  Mean 109 36.8 31.8 19.8 0.2 6.1 45 29
S.D. 34 124 21.7 5.8 0.2 26 33 1.4
DCBS 80 ppm 10 Mean 88 41.9 27.6 252 0.1 6.8 39 1.6
S.D. 2.6 15.1 12.9 13.1 0.2 25 25 4.3
DCBS 600 ppm 10 Mean 9.7 577 * 36.6 28.1 0.2 8.3 53 3.7
S.D. 4.0 18.7 179 14.2 0.4 2.7 29 34
DCBS 4500 ppm 10 Mean 10:2 57.7* 39.5 315 0.2 94 * 56 3.2
S.D. 2.5 17.8 177 18.7 0.2 28 34 238

Day 1 : Used a straight channel.
Days 2-4 : Used a multiple T-maze.

*: Significantly differcnt from the control at p=0.05 by Dunnett’s test.
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Table 20 Hematological findings in FO and F1 parental male rats treated with N,N-Dicyclohexyl-2-benzothiazolesulfenamide (DCBS) in the tWo-generation
reproductive toxicity study (SR05241)

Differential count of WBC %

Number Neutrophil
Gener- of WBC Stab Seg- Eosino-  Baso- Mono- Lympho-
ation  Group animals 10*L form mented phil phil cyte cyte Others
Fo Control 10 Mean 92 0.96 12.64 1.16 0.00 2.72 82.5 0.00
S.D. 22 0.63 511 0.64 0.00 1.08 52 0.00
DCBS 80 ppm 10 Mean 83 0.92 8.88 .12 0.00 2.52 86.6 0.00
S.D. 17 0.33 2.38 0.75 0.00 0.84 2.4 0.00
DCBS 600 ppm 10 Mean 96 0.88 9.28 1.84 0.00 2.48 85.5 0.00
S.D. 26 0.41 3.62 0.97 0.00 0.92 3.5 0.00
DCBS 4500 ppm ' 10 Mean {11 0.52 9.12 1.44 0.00 2.00 86.9 * 0.00
S.D. 32 0.53 3.28 0.85 0.00 0.68 3.9 0.00
F1 Control 10 Mean 104 0.76 11.16 1.24 0.00 2.64 842 0.00
S.D. 17 0.40 345 0.87 0.00 0.95 45 0.00
DCBS 80 ppm 10 Mean 103 0.68 9.96 1.12 0.00 3.28 85.0 0.00
S.D. 13 0.50 N 0.73 0.00 1.46 4.9 0.00
DCBS 600 ppm 10 Mean 126 0.84 9.32 0.92 0.08 2.44 86.4 0.00
S.D. 33 0.48 4.68 0.60 0.17 1.43 6.1 0.00
DCBS 4500 ppm 10 Mean 109 0.48 8.96 0.76 0.04 2.64 87.1 0.00
S.D. 25 0.37 3.91 0.61 0.13 0.87 35 0.00

*: Significantly different from the control at p<0.05 by Dunnett's test.




€9
...58-

Table 21 Hematological findings in FO and F1 parental female rats treated with N,N-Dicyclohexy!-2-benzothiazolesulfenamide (DCBS) in the two-generation
reproductive toxicity study (SR05241)

Differential count of WBC %

Number Neutrophil
Gener- of WBC Stab Seg- Eosino-  Baso- Mono- Lympho-

ation  Group animals 10%/uL form mented phil phil cyte cyte Others

FO Contro} 10 Mean 87 1.56 20.68 2.20 0.04 4.44 7.1 0.00

SD. 19 0.91 6.78 1.44 0.13 1.42 7.8 0.00

DCBS 80 ppm 10 Mean 74 1.72 21.40 1.44 0.00 3.48 72.0 0.00

S.D. 17 0.92 5.71 0.95 0.00 1.46 6.2 0.00

DCBS 600 ppm 10 Mean 98 1.24 22.08 1.24 0.00 344 72.0 0.00

S.D. 21 0.74 8.59 0.61 0.00 2,16 10.1 0.00

DCBS 4500 ppm 10 Mean 76 1.68 21.92 1.60 0.00 3.52 713 0.00

S.D. 17 0.96 10.81 0.82 0.00 1.63 11.8 0.00

Fi Control 10 Mean 98 1.48 19.52 1.00 0.04 3.40 74.6 0.00

S.D. 20 0.50 5.76 0.43 0.13 2.02 5.9 0.00

DCBS 80 ppm 10 Mean 90 1.12 19.72 0.72 0.00 2.60 75.8 0.00

S.D. 17 0.65 8.13 0.59 0.00 1.10 82 0.00

DCBS 600 ppm 10 Mean 96 1.28 13.48 0.48 0.04 1.88 82.8 * 0.00

S.D. 26 0.73 6.32 0.56 0.13 1.07 6.7 0.00

DCBS 4500 ppm 10 Mean 98 1.24 17.40 0.84 0.00 3.04 71.5 0.00

' S.D. 24 0.58 4,58 0.61 0.00 2.18 6.0 0.00

*; Significantly different from the control at p£0.05 by Dunnett’s test.



Table 22 Blood chemical findings in FO dnd F1 parental male rats treated with N,N-Dicyclohexyl-2-benzothiazolesulfenamide
{(DCBS) in the two-genetation reproductive toxicity study (SR05241)

Gener- Number TP Albumin Globulin
ation Group of animals g/dL g/dL . g/dL
Fo Control 10 Mean 6.27 243 .84
-8.D. 0.32 0.13 0.31
DCBS 80 ppm 10 Mean 6.31 243 3.88
s.D. 021 0.09 0.18
DCBS 600 ppm 10 Mean 6.33 240 3.93
S.D. 0.31 0.12 0.28
DCBS 4500 ppm 10 Mean 6.54 2.49 4.05
S.D. 0.28 0.07 0.24
v, ’
B g F1 Control . 10 ‘Mean 6.07 2.29 3.78
& SD. 0.26 0.12 0.24
DCBS 80 ppm 10 Mean 6.15 231 3.84
S.D. 0.31 0.11 0.25
DCBS 600 ppm 10 Mean 6.26 231 3.95
S.D. 0.23 0.13 0.29
DCBS 4500 ppm 10 Mean 6.16 231 3.85
' S.D. 0.26 0.07 0.27
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Table 23 Blood chemical findings in FO and F1 parental female rats treated with N,N-Dicyclohexyl-2-benzothiazolesulfenamide

(DCBS) in the two-generation reproductive toxicity study (SR05241)

Gener-

Number TP Albumin Globulin
ation Group of animals g/dL g/dL g/dL
FO Control 10 Mean 6.45 271 3.74
S.D. 0.27 0.14 0.25
DCBS 80 ppm 10 Mean 6.80 2.78 4,02
S.D. 0.43 0.1 0.29
DCBS 600 ppm 10 Mean 6.28 2.60 3.68 -
S.D. 0.30 0.17 0.22
DCBS 4500 ppm 10 Mean 6.45 2.65 3.80
S.D. 0.39 0.16 0.25
F1 Control 10 Mean 6.36 2.66 3.70
S.D. 0.33 0.13 0.25
DCBS 80 ppm 10 Mean 6.34 2.61 3.73
S.D. 0.41 0.14 0.27
DCBS 600 ppm 10 Mean 6.23 2.59 3.64
S.D. 0.37 0.20 0.25
DCBS 4500 ppm 10 Mean 6.39 2.63 3.76
S.D. 0.33 0.15 0.23
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Table 24 Serum hormone levels in FO and F1 parental male rats treated with N,N-Dicyclohcxyl-z-bcnzothiazo1csulfcnamide (DCBS) in the
two-generation reproductive toxicity study (SR05241)

Gener- Number Testosterone DHT LH® FSH

ation  Group of animals (ng/mL) (pg/mL) (ng/mL) (ng/mL)
Fo Control 8 Mean 1.32- 80.9 1.03 8.87
S.D. 0.90 414 0.10 1.61

DCBS 80 ppm 8 Mean 1.38 822 0.83 9.55

SD. 0.97 320 0.72 2.16

DCBS 600 ppm 8 Mean 1.01° 69.1 1.26 9.43

S.D. 0.29 283 0.38 1.40

DCBS 4500 ppm 8 Mean 1.07 56.4 1.08 9.31

S.D. 0.92 349 0.54 0.97

F1 Control 8 Mean 0.40 392 1.38 7.68
S.D. 0.13 26.7 0.32 1.46

DCBS 80 ppm 8 Mean 099 °* 49.7 1.23 7.05

S.D. 0.70 14.6 0.56 1.02

DCBS 600 ppm 8 Mean 0.89 48.1 1.72°¢ 6.92

‘ S.D. 0.63 21.1 0.12 1.41

DCBS 4500 ppm 8 Mean 0.72 41.9 1.58 7.84

S.D. 0.43 25.6 0.34 1.53

a: The actual measurement of DHT was below the lower limit of quantification (<25.0 pg/mL) in one F1 animal each in the control and 4500 ppm groups.

b: The actual measurement of LH was below the lower limit of quantification (<0.80 ng/mL) in three FO and one F1 animals in the 80 ppm group and

one FO animal in the 4500 ppm group.

%. Significantly different from the control atva0.0S by Mann-Whitney U-test.
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Table 25 Scrum hormone levels in FO and F1 parental female rats treated with N,N-Dicyclohexyl-2-benzothiazolesulfenamide (DCBS) in the
two-generation reproductive toxicity study (SR05241)

Gener- Number Estradiol Progesterone LK FSH
ation  Group of animals (pg/mL) (ng/mL) (ng/mL) (ng/mL)
Fo Control 8 Mean 80.5 5.17 130 5.75
S.D. 15.7 3.59 0.22 0.99
DCBS 80 ppm 8 Mean 66.7 8.49 1.13 6.29
S.D. 162 437 0.27 114
DCBS 600 ppm 8 Mean 68.7 8.08 1.35 5.99
S.D. 16.0 4.70 0.20 1.06
DCBS 4500 ppm 8 Mean 64.0 9.88 1.15 5.60
S.D. 12.3 420 0.49 0.86
]
S F1 Control 8 Mean 73.8 6.42 1.45 3.12
' S.D. 253 2.84 0.26 0.28
DCBS 80 ppm 8 Mean 619 8.95 1.34 3.63
S.D. 17.2 3.55 0.59 1.38
DCBS 600 ppm 8 Mean 59.7 7.20 1.52 391
S.D. 215 4.66 0.24 132
DCBS 4500 ppm 8 Mean 63.5 8.59 1.55 4.50
S.D. 267 5.85 0.42 1.50

a: The actual measurement of LH was below the lower limit of quantification (<0.80 ng/mL) in one F1 animal in the 80 ppm group and one FO animal
in the 4500 ppm group.



Table 26 Autopsy findings in FO and F1 parental male rats treated with N.N-Dicyclohexyl-2-benzothiazolesulfenamide (DCBS) in the two-generation reproductive toxicity study (SR05241)

DCBS (ppm)
Gener- Control 80 600 4500
ation Item A B T A B C T A B C T ‘A B C T
FO Number of animals examined 22 2 24 23 0 1 24 24 0 0 24 24 0 0 24
Number of animals with abnormal findings 0 0 0 0 - 1 1 K} - - 1 - - 1
Findings' '
Incisor; Malocclusion 0 0 0 0 . 1 1 1 . - 1 0 - - 0
Nasal bone: Fracture 0 0 0 0 - 1 1 0 - - 0 0 - - 0
Stomach, duvodenum, jejunum, ileum and cecum: Retention gas 0 0 0 0 - 1 1 0 - - 0 0 - - 0
Ileum: White mass, serosa 0 0 0 0 - 0 0 1 - - 1 0 - - 0
- Thickening, mucosa 0 0 0 0 - 0 0 1 - - i 0 - - 0
Mescnteric- lymph node: Swelling 0 0 0 0 - 0 0 1 - - 1 0 - - 0
Testis: Atrophy 0 0 0 0 - 0 0 0 - - 0 1 - - 1
Epididymis: Atrophy 0 0 0 0 - 0 0 0 - - 0 1 - - 1
U,
@ o .
? F1 Number of animals examined 23 1 24 22 2 0 24 20 4 0 24 24 0 0 24
Number of animals with abnormal findings 2 1 3 4 0 - 4 1 0 - 1 6 - - 6
Findings"
Incisor: Malocclusion 0 0 0 0 0 - 0 0 0 - 0 1 - - 1
Ileum: Diverticulum 0 0 0 0 0 - 0 0 0 - 0 2 - - 2
Kidney : Dilatation, renal pelvis 1 1 2 3 0 - 3 | 0 - 1 2 - - 2
Fine white granule, renal pelvis 0 0 0 1 0 - 1 0 0 - ¢] 0 - - 0
Seminal vesicle : Small size 0 0. 0 1 0 - 1 0 0 - 0 I - - 1
Testis: Atrophy | 0 { 0 0 - 0 0 0 - 0 0 - - 0
Epididymis: Atrophy 1 0 f 0 0 - 0 0 0 - 0 0 - - 0

Statistical analyses were made based on the total number of animals examined.
Fate: A, animals that impregnated a female; B, animals that unsuccessfully mated or did not impregnate a female; C, animals that were euthanized during the study; T, total (A+B+C).
a: Values represent the number of animals that showed abnormal findings.
-: Not applicable.
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Table 27 Autopsy findings in FO and F1 parental female rats treated with N,N-Dicyclohexyl-2-benzothiazolesulfenamide (DCBS) in the two-generation reproductive toxicity study (SR05241)

DCBS (ppm)

Gener- Control 30 600 4500
ation Item A B C T A B T A B C T A B T
FO Number of animals examined 22 2 0 24 24 0 24 24 0 0 24 24 0 24
Number of animals with abnormal findings 4 2 - 6 0 - 0 0 - - 0 1 - 1

Findings*
Skin: Subcutancous yellowish/grayish white mass 1 0 - 1 0 - 0 9 - - 0 1 - 1
Incisor: Malocclusion/fracture 3 0 - 3 0 - 0 0 - - 0 0 - 0
Nasal bone: Deformity 1 0 - 1 0 - 0 0 - - 0 0 - 0
lleum: Diverticulum 0 1 - l 0 - 0 0 - - 0 0 - 0
Uterine horn: Retention, yellowish white mucous fluid 0 1 - 1 0 - 0 0 - - 0 0 - 0
Vagina: Atresia 0 2 - 2 0 - 0 0 - - 0 0 - 0
wn Fl Number of animals examined 22 1 1 24 22 2 24 21 3 0 24 23 1 24
\D 1
= Number of animals with abnormal findings 0 0 0 0 0 0 0 1 0 - 1 4 1 5
' Findings'

Incisor: Malocclusion 0 0 0 0 0 0 0 0 0 - 0 3 0 3
Cerebrum: Dilatation, ventricle 0 0 0 0 0 0 0 0 0 - 0 0 t 1
Thyroid: Aplasia 0 0 0 0 Y Y ¢ 0 0 - 0 1 0 1
Thymus: Atrophy 0 0 0 0 0 0 0 0 0 - 0 1 0 1
Kidney: Dilatation, renal pelvis 0 0 0 0 0 0 0 ] 0 - ! 0 0 0
Ureter: Dilatation 0 0 0 0 0 0 0 1 0 - i 0 0 0

Statistical analyses were made based on the total number of animals examined.

Fate: A, animals that had weanlings; B, animals that were not pregnant and that did not produce viable pups or weanlings; C, animals that died during the study; T, total (A+B+C).

a: Values represent the number of animals that showed abnormal findings.
-: Not applicable.

*: Significantly different from the control at p=0.05 by Fisher’s exact probability test.
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Table 28 Absolute and relative organ weights in FO and F1 parental male rats treated with N,N-Dicyclohexy!-2-benzothiazolesulfenamide (DCBS) in the two-generation reproductive toxicity study

(SR05241)
Number Body Pituitary
Genet- of weight Brain gland Thyroid® Thymus Liver Kidney" Spleen
ation  Group animals g g % mg 107% mg  10°% mg 10°% g % g % mg  10°%
FO Control 24 Mean 624.4 225 0.366 12.8 2.07 240 3.85 300 48.2 20.45 3.25 3.64 0.585 882 142
S.D. 76.0 0.08 0.041 1.3 0.22 4,0 0.60 73 113 4,34 0.33 0.42 0.043 158 20-
DCBS 80 ppm 23 Mean 612.5 2.28 0.375 131 2.16 23.7 3.87 289 472 19.76 322 3.64 0.595 835 137
S.D. 61.0 0.10 0.034 14 0.22 43 0.59 55 8.2 2.94 0.25 0.41 0.044 143 20
DCBS 600 ppm 24 Mean 603.4. -2.25 0.376 129 2,15 24.4 4.08 318 52.9 19.76 3.27 3.57 0.593 846 140
S.D. 51.2 10.07 0.031 1.3 0.21 4.1 0.81 67 11.1 2.09 0.18 0.29 0.035 167 24
DCBS 4500 ppm 24 Mean 5754° 2.25 0.392 * 124 215 206 463 * 272 472 19.96 3.47° 3.69 0.641 ** 748 ** 13}
S.D. 423 0.08 0.030 12 0.19 5.2 0.86 49 6.8 221 0.26 0.36 0.040 112 21
F1 Control 24 Mean 630.7 2.26 0.363 13.6 217 24.9 3.95 346 54.8 20.80 3.28 3.70 0.586 909 145
S.D. 74.7 0.10 0.038 1.4 0.23 49 0.66 116 17.0 373 0.29 0.52 0.041 129 16
DCBS 80 ppm 24 Mean 605.1 229 0.380 13.9 2.30 233 3.86 269°  445°  19.69 3.25 3.66 0.606 845 139
S.D. 47.7 0.06 0.028 1.3 0.25 47 0.78 54 8.9 232 0.19 0.23 0.042 141 18
DCBS 600 ppm 24 Mean 614.2 226 0.370 13.9 227 23.8 3.88 331 53.9 21.19 3.46 3.69 0.602 847 138
S.D. 525 0.06 0.030 1.1 0.17 4.5 0.69 83 127 2.06 0.28 0.36 0.047 124 17
DCBS 4500 ppm 24 Mean 622.6 221% 0356 14.0 2.26 24.6 3.95 316 50.9 22.82°%  3.65% 391 0.629 ** 869 139
S.D. 51.8 0.09 0.027 1.6 0.26 4.9 0.67 62 9.8 37 0.28 043 0.044 162 17

a: Values represent the total weights of the organs of both sides.

*: Significantly different from the control at p=0.05 by Dunnett's test.
**: Significantly different from the control at p=0.01 by Dunnctt’s test.
% Significantly different from the control at p=0.05 by Mann-Whitney U-test.

R g — TR VT Iy v e -

A

T TR

—— e Y. e s —

(to be continued)



I9

_56_

Table 28 (continued) Absolute and relative organ weights in FO and F1 parental male rats treated with N,N-Dicyclohexyl-2-benzothiazolesulfenamide
(DCBS) in the two-generation reproductive toxicity study (SR05241)

Number Seminal

Gener- of Adrenal® Testis® Epididymis vesicle Prostate
ation  Group animals mg  107% g % mg 107% g Y% mg  107%
FO Control 24 Mean 58.0 9.3 3.54 0.576 1350 219 231 0.376 899 145
S.D. 9.5 13 0.24 0.083 105 26 0.25 0.062 189 32
DCBS 80 ppm 23 Mean 579 9.5 3.62 0.598 1379 228 2.28 0.376 910 149
S.D. 7.7 1.1 0.20 0.075 74 28 0.24 0.060 150 20
DCBS 600 ppm 24 Mean 577 9.6 3.57 0.594 1354 225 227 0.376 853 142
S.D. 74 1.2 0.24 0.048 113 17 0.29 0.041 234 37
DCBS 4500 ppm 24 Mean 51.0* 89 3.65 0.637 ** 1330 232 2.15 0.375 769 134
S.D. 6.1 1.0 0.31 0.068 115 21 0.21 0.034 165 26
Fl1 Control 24 Mean 60.5 9.6 3.60 0.575 1348 215 2.30 0.368 838 133
S.D. 9.8 1.5 0.35 0.062 138 24 0.23 0.047 174 24
DCBS 80 ppm 24 Mean 60.3 10.0 3.61 0.601 1342 223 2.19 0.364 812 134
S.D. 7.1 1.0 0.27 0.073 67 21 0.28 0.054 181 28
DCBS 600 ppm 24 Mean 618 10.1 3.60 0.589 1327 217 221 0.362 822 134
S.D. 72 1.3 0.27 0.066 98 22 0.22 0.039 190 29
DCBS 4500 ppm 24 Mean 613 9.8 3,78 0.610 1346 217 2.07** 0333 * 784 127
S.D. 13.1 2.0 0.32 0.062 118 19 0.26 0.045 168 31

a: Values represent the total weights of the organs of both sides,

+: Significantly different from the control at p=0.05 by Dunnett’s test.
*+: Significantly different from the control at p<0.01 by Dunnett’s test.



Table 29 Absolute and relative organ weights in F0 and F1 parental female rats treated with N,N-Dicyclohexyl-2-benzothiazolesulfenamide (DCBS) in the two-generation reproductive toxicity study

(SR05241)
Number Body Pituitary
Gener- of weight Brain gland Thyroid" Thymus Liver Kidney* Spleen
ation  Group animals g g % mg 10°% mg  10°%  mg  107% g % g % mg  107%
FO Control 22 Mean 3059 204 0.670 13.8 451 18.8 6.19 237 770 13.73 4.48 2.13 0.696 632 207
S.D. 28.5 0.10 0.050 1.8 0.47 44 1.57 71 216 2.51 0.67 0.29 0.063 97 27
DCBS 80 ppm 24 Mean 3116 212+ 0.681 15.2 4.87 17.7 5.67 209 67.2 13.83 4.43 2.20 0.707 582 187 *
S.D. 17.1 0.09 0.046 1.9 0.63 22 0.71 55 17.5 1.73 0.44 0.16 0.058 78 26
DCBS 600 ppm 24 Mean  313.7 212+ 0.676 14.7 4,70 16.9 5.40 242 717 13.86 4.41 2.29 0.731 583 186 *
S.D. 17.8 0.07 0.042 22 0.66 31 0.92 57 19.8 1.84 0.47 0.23 0.068 77 22
DCBS 4500 ppm 24  Mean 2885° 2.07 0.720 ** 13.6 471 17.5 6.10 197 68.5 13.67 474 227 0.786 ** 560 * 194
S.D. 16.2 0.07 0.045 1.8 0.60 2.2 0.86 59 20.8 1.48 0.44 0.19 0.057 79 27
(o)}
No
"f F1 Control 22 Mean 3319 208 0.632 159 4.83 19.0 572 251 753 14.55 439 237 0.713 632 191
S.D. 325 0.08 0.056 2.0 0.73 39 0.98 69 184 1.66 0.28 0.30 0.046 73 18
DCBS 80 ppm 22 Mean 3312 2.17*  0.658 16.1 4.90 182 5.51 212 64.1 14.18 428 239 0.723 599 181
S.D. 28.5 0.08 0.056 2.4 0.79 2.7 0.70 47 142 2.14 0.49 0.22 0.040 63 15
DCBS 600 ppm 21 Mean 3313 215*  0.651 15.8 4.78 17.7 5.35 261 79.2 14.32 4.33 2.40 0.726 609 184
SD. 23.1 0.08 0.043 1.8 0.52 35 1.08 65 20.2 1.49 0.41 0.21 0.063 80 19
DCBS4500ppm 23 Mean 3302 208 0.633 161 489 194 58 211 640 1583  481% 253 0771 639 194
S.D. 30.8 0.08 0.060 1.9 0.66 4.1 1.15 63 18.7 2.11 0.59 0.26 0.080 115 37

a: Values represent the total weights of the organs.of both sides.
*: Significantly different from the control at p<0.05 by Dunnett’s test.

+*; Significantly different from the control at p:0.01 by Dunnett’s test.

3. Significantly different from the controf at p<0.05 by Mann-Whitney Ustest.
$: Significantly different from the control at p<0.01 by Mann-Whitney U-test.
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Table 29 (continued) Absolute and relative organ weights in FO and F1 parental female rats treated with N,N-Dicyclohexyl-2-benzothiazolesulfenamide
(DCBS) in the two-generation reproductive toxicity study (SR05241)

Number

Gener- of . Adrenal* Ovary' Uterus
stion __ Group animals mg 10°% mg 107% mg 10%%
FO Control 22 Mean 66.8 21.8 100.2 328 957 313
S.D. 9.4 23 15.8 4.4 189 56
DCBS 80 ppm 24 Mean 65.9 21.2 95.4 307 962 310
S.D. 6.1 2.1 11.6 3.9 186 65
DCBS 600 ppm 24 Mean 68.3 218 1011 323 975 3N
S.D. 8.6 2.6 9.1 3.1 198 63
DCBS 4500 ppm 24 Mean 69.6 24,1 ** 91.6 J1.8 1024 357
S.D. 8.1 27 12.4 4.1 203 76
Fl Control 22 Mean 70.0 212 110.6 33.4 927 280
S.D. 9.7 32 13.0 2.9 191 54
DCBS 80 ppm 22 Mean 73.5 222 10%.1 33.0 928 283
S.D. 10.9 3.1 16.3 4.5 128 48
DCBS 600 ppm 21 Mean 73.4 222 108.5 328 976 295
S.D. 9.3 3.0 12.5 32 185 52
DCBS 4500 ppm 23 Mean 71.5* 236 * 108.2 328 949 288
S.D. 8.9 32 13.4 33 192 52

a: Values represent the total weights of the organs of both sides.
*. Significantly different from the control at pS0.05 by Dunnett’s test.
*+: Significantly different from the control at p=0.01 by Dunnett’s test.



Table 30 Histopathological findings in FO and F1 parental male rats treated with N,N-Dicyclohexyl-2-benzothiazolesulfenamide (DCBS) in the two-generation reproductive toxicity study (SR05241)

DCBS (ppm)

Gener- _ Control 80 600 4500
ation _Item A_B T A_B T A__B T A__ B T
FO Number of animals examined 22 2 24 0 0 0 0 0 0 2 0 24

Findings in organs/tissues examined *>°
Liver: Microgranuloma 4 2 6 - - - - - - 5 - 3
Kidney: Hyaline droplet, proximal tubular epithelium 12 2 14 - - - - - - 20 - 20
Eosinophilic body, proximal tubular epithielium 12 2 14 - - - - - - 20 - 70
Regeneration, tubular epithelium 5 0 5 - - - - - - 1 - 1
Cast, hyaline 2 0 2 - - - - - - 2 - 2
Cellular infiltration, inflammatory cell, renal pelvic mucosa 4 1 1 - - - - - - 0 - 0
. Cyst ' 2 a 2 - - - - - - 1 - 1
‘ Testis: Atrophy, seminiferous tubule 0 .0 0 - - - - - - 1 z 1
Bpididymis; Decrease, sperm 0 0 0 - - - - - - 1 - 1
Cell debris, lumen 0 0 0 - - - - N - i N 1
Prostate; Cellular infiltration, inflammatory cell 15 c_ 15 - - - - : - 17 T
N Pituitary gland: Cyst, pars distalis 1 0 1 - - - - - - 0 - 0
> \'o Cyst, pars intermedia 1 0 1 - - - - - - 0 - 0
& Tubular hyperplasia, pars intermedia 1 0 1 - - - - - - 1 - ]
Findings in organs/tissues in which abnormal findings were grossly observed *°

Tleum: Cyst, squamous cell v - - - - - - 1Q2) - 1) - - -
Cellular infiltration, inflammatory cell : - - - - - - 1(2) - 1) - - -
Mesenteric lymph node: Hyperplasia, [ymphoid - - - - - - 1(1) MEENTE)) - - -

(to be continued)
Fate: A, animals that impregnated a female; B, animals that did not impregnate a female; T, total (A+B).

a: Values represent the number of animals that showed abnormal findings. ,

b: Organs/tissues examined were the liver, kidneys, thymus, thyroids, spleen, adrenals, bone marrow (femur), mesenteric lymph node, Peyer's patch, testis, epididymis, seminal vesicles, coagulating
glands, prostate, mammary gland and pituitary gland,

c: Statistical analyses were made between the control and 4500 ppm groups based on the total number of animals examined.

d: Values in parentheses are the number of animals examined.

-: Not applicable.
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Table 30 (continued) Histopathological findings in FO and F1 parental male rats treated with N,N-Dicyclohexyl-2-benzothiazolesulfenamide (DCBS) in the two-generation reproductive toxicity

study (SR05241)
DCBS (ppm)

Gener- Contro! 80 600 4500
ation ltem A B T A B T A B T A B T
Fl Number of animals examined 23 1 24 0 2 2 0 4 4 24 0 24

Findings in organs/tissues examined *

Liver: Microgranuloma 3 0 8 - 1 1 - 3 3 7 - 7
Kidney: Hyaline droplet, proximal tubular epithelium 20 0 20 - l 1 - 2 2 24 - 24
Eosinophilic body, proximal tubular epithelium 20 0 20 - 1 1 - 2 2 24 - 24
_Regeneration, tubular epithelium 6 1 7 - 0 0 - 1 1 8 - 8
Cast, hyaline 4 0 4 - 0 0 - 0 0 5 - 5
Mineralization, papilla 0 g 0 - 0 0 - 0 0 1 - i
Dilatation, renal pelvis 1 1 2 - 0 0 - 0 0 2 - 2
Testis: Atrophy, seminiferous tubule 1 0 1 - 0 0 - 0 0 0 - 0
Epididymis: Decrease, sperm 1 0 1 - 0 0 - 0 0 0 - 0
Cell debris, lumen 1 0 1 - 0 0 - 0 0 0 - 0
Prostate: Cellular infiltration, inflammatory cell 13 0 13 - 2 2 - 1 1 12 - 12
Pituitary gland: Cyst, pars distalis 0 0 0 - ] 0 - 1 1 1 - ]
Tubular hyperplasia, pars intermedia 0 0 0 - 0 0 - 0 0 i - i

Fate: A, animals that impregnated a female; B, animals that unsuccessfully mated or did not impregnate a female; T, total (A+B).

a: Values represent the number of animals that showed abnormal findings.

b: Organs/tissues examined were the liver, kidneys, thymus, thyroids, spleen, adrenals, bone marrow (femur), mesenteric lymph node, Peyer's patch, testis, epididymis, seminal vesicles, coagulating
glands, prostate, mammary gland and pituitary gland.

¢: Statistical analyses were made between the control and 4500 ppm groups based on the total number of animals examined.

-: Not applicable.



Table 31 Histopathological findings in FO and F1 parental female rats treated with N,N-Dicyclohexy!-2-benzothiazolesulfenamide (DCBS) in the two-generation reproductive toxicity study (SR05241)

DCBS (ppm) .
‘Gener- Control 20 600 4500
ation Item . A B C T A B C T A B C T A B C T
FO Number of animals examined : 22 2 0 24 0o ¢ o0 o 0 0 0 0 24 0 0 24
Findings in organshtissues examined *°
Liver: Microgranuloma 5 0 - 5§ - - - - - - - - 7 - Ty
Kidney: Regeneration, tubular epithelium i 0 - 1 - . - - - - - - 1 - -1
Cellular infiltration, inflammatory cell, renal pelvic mucosa 1 0 - 1 - - - . - - - - 0 - -0
._Mineralization, renal pelvic mucosa 0 1 - 1 - - - - - . - - 0 - N 0
i Mineralization, cortex 0 0o - 0 R - - - - 1 - -1
Uterine horn: Cellular infiltration, inflammatory cell 0 1 - 1 - - - - - - - - 0 - S0
Vagina: Atresia ' 0 2 - 2 - - - - - - - - 0 - 0
- - _Pituitary gland: Cyst, pars intermedia I 0 - 1 - . - - - - - - 0 - -0
: Tubular hyperplasia, pars intermedia: 1 0 - 1 - - - - - - - - 1 - - 1
Mamimary gland: Adenocarcinoma r o - 1 - . e . - - - - 1 - -1
N F1 Number of animals examined 21 2 1 ¢ 0 2 0 2 60 4 0 4 23 ) 0 24
o Findings in organs/tissues examined “*¢
% Liver: Microgranuloma i1 1 0 12 - 1 -« 1 - 3 - 3 11 1 - 12
Kidney: Regeneration, tubular epithelium 10 - 1 - 0 - 0 - 1 - 1 0 0 - 0
Dilatation, tubule . 0 0 - 0 - 0 - 0 - 0 - 0 1 0 - 1
Ccllular infiltration, inflammatory cell, renal pelvic mucosa 1 0 - 1 - 0 - 0 - 0 - 0 0 0 - 0
Cellular infiltration, inflammatory cell, cortex 0 0 - 0 - 0 - 0 - 0 - 0 1 0 - 1
Mineralization, cortico-medullary junction 0 0 - 0 - 0 - 0 - 0 - 0 1 0 - 1
Cast, hyaline . 0 0 - 0 -0 - 0 - 0 - 0 1 0 - t
Cyst 0 0 - 0 - 0 - 0 - 0 - 0 1 0 - 1
Dilatation, renal pelvis 0 0 - 0 - 0 - 0 - 1 - 1 0 0 - 0
Thymus: Atrophy, cortex 0 0 0 o - 0 -0 = 0 - 0 1 0 - 1
Pituitary gland: Cyst, pars intermedia 1 0 0 1 - 0 -0 - 1 - 1 0 0 - 0
Tubular hyperplasia, pars intermedia 10 0 1 - 0 -0 -0 - 0 0 - 0
Findings in organs/tissues in which abnormal findings were grossly observed rd .
Cerebrum: Dilatation, ventricle ~ - - - - e e - - - - - - I - K

Fate: A, animals that had weanlings; B, animals that were not pregnant, did not produce viable pups or weanlings, or showed abnormal estrous cyclicity; C, animals that died during the study; T, total (A+B+C).
a: Values represent the number of snimals that showed abnormal findings.

b: Organs/tissues examined were the liver, kidneys, thymus, thyroids, spleen, adrenals, bone marrow (femur), mesenteric lymph node, Peyer's patch, ovaries, uterus, vagina, mammary gland and pituitary gland.
c: Statistical analyses were made between the control and 4500 ppm groups based on the total number of animals éxamined.

d: Values in parentheses are the number of animals examined.

e: The number of animals examined on the kidney was 23 because both sides of the kidneys in one dead animal showed autolysis.

-: Not applicable.
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Tablc 32 Number of primordial follicles in F1 patental female rats treated with N,N-Dicyclohexyl-2-benzothiazolesulfenamide
(DCBS) in the two-generation reproductive toxicity study (SR05241)

Gener- Number Number of
ation Group of animals _primordial follicles®

F1 Control 10 Mean 323.1

S.D. 56.6

DCBS 4500 ppm 10 Mean 255.4

S.D. 109.1

a: Counted based on a 5% nonrandom sample (every twenticth serial section) from right ovary of each animal.



Table 33 General appearance in FI and F2 male rat pups and weanlings during postnatal days 0-26 treated with N,N-Dicyclohexyl-2-benzothiazolesulfenamide
(DCBS) in the two-generation reproductive toxicity study (SR05241)

Postnatal day 0
Gener- DCBS (ppm) :
ation Item Control 80 600 4500
F1 Number of litters examined 22 24 24 24
Number of pups examined 149 175 167 158
Number of pups with abnormal findings 2 ( 098 2 ( 146 ) I (042 1 ( 139)
Findings* -
Found dead 2 (098 2 (146 ) 1( 042 1( 139)
= F2  Number of liticrs examined 23 22 21 24
Number of pups ¢xamined 143 143 147 163
o Number of pups with abnormal findings 0 ( 0.00 1 ( 065) 2 ( 155 B ( 467 )
® = Findings'
'o Found dead 0 ( 0.0 1 ( 065) 2 { 155 8§ ( 467 »

Values in parentheses represent the means of incidences of pups with abnormal findings (%, the litter is the unit evaluated),
2. Values represent the number of pups that showed abnormal findings.
*: Significantly different from the control at p50.05 by Wilcoxon rank-sum test,
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(to be continued)
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Table 33 (continued-1) General appearance in F1 and F2 male rat pups and weanlings during postnatal days 0-26 treated with N,N-Dicyclohexyl-2-benzothiazolesulfenamide

(DCBS) in the two-generation reproductive toxicity study (SR05241)

Postnatal days 1-4

Gener- , DCBS (ppm)

ation Item Control 80 600 4500

F1 Number of litters examined 22 24 24 24
Number of pups examined 147 173 166 157
Number of pups with abnormal findings I ( 091 3( 140 8 ( 473 ) 3( 1L74)
Findings"

Found dead/lost t( 091 3 ( 140 8 ( 473 ) 3( 174)

F2 Number of litters examined 23 22 21 24 i
Number of pups examined 143 142 145 I ]
Number of pups with abnormal findings 6 409 9 ( 4.55 1t ( 780 ) 18 ( 12.56 )
Findings®

Scab on auricle 0 ( 0.00 0 ( 0.00 1 ( 068 ) 0 ( 0.00)
Found dead/lost 6 ( 409 9 ( 455 10 ( 7.12) 18 ( 12.56 )

(to be continued)
Values in parentheses represent the means of incidences of pups with abnormal findings (%, the litter is the unit evaluated).
a: Values represent the number of pups that showed abnormal findings.
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Table 33 (continued-2) General appearance in F1 and F2 male rat pups and weanlings during postnatal days 0-26 treated with N,N-Dicyclohexyl-2-berizothiazolesulfenamide

(DCBS) in the two-generation reproductive toxicity study (SR05241)

Postnatal days 5-21
Gener- DCBS (ppm)
ation Item Control 80, 600 4500
F1 Number of litters examined 22 24 24 24
Number of pups examined 86 98 95 97
Number of pups with abnormat findings ¢ ( 0.00) 1( 104) 1 ( 139) 0 ( 6.00)
Findings" )
Found dead/lost 6 ( 0.00) 1 ( 1.04) 1 (¢ 139) 0 ( 0.00)
F2 Number of litters examined 23 22 21 23
Number of pups examined 87 81 81 92
Number of pups with abnormal findings 0 ( 0.00) 1 ( 1L14) 2 (238) 2 ( 217)
Findings" ,
Microphthalmia 0 ( 0.00) 1 ( 1.14) 0 ( 0.00) 0 ( 0.00)
Lost 0 ( 0.00) 6 ( 0.00) 2 (-238) 2( 217)

Values in parentheses represent the means of incidences of pups with abnormal findings (%, the litter is the unit evaluated).
a: Values represent the number of pups that showed abnormal findings.
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Table 33 (continued-3) General appearance in F1 and F2 male rat pups and weanlings during postnatal days 0-26 treated with N,N-Dicyclohexyl-2-benzothiazolesulfenamide

(DCBS) in the two-generation reproductive toxicity study (SR05241)

Postnatal days 22-26

Gener- DCBS (ppm)
ation Item Control 80 600 4500
F1 Number of litters examined 22 24 24 24
' Number of weanlings examined - 86 97 94 97
Number of weanlings with abnormal findings 0 ( 0.00) 0 ( 000 ) 0 ( 000) 0 ( 0.00
F2 Number of litters examined 22 22 21 23
Number of weanlings examined 83 81 79 90
Number of weanlings with abnormal findings 0 ( 0.00) 1 ( L14) 0 ( 0.00) 0 ( 000

Findings*

Microphthalmia 0 ( 0.00) 1 ( L14) 6 ( 0.00) 0 ( 000

Values in parentheses represent the means of incidences of weanlings with abnormal findings (%, the litter is the unit evaluated).
a: Values represent the number of weanlings that showed abnormal findings,
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Table 34 General appearance in F1 and F2 female rat pups and weanlings during postnatal days 0-26 treated with N,N-Dicyclohexyl-2-benzothiazolesulfcnamide

(DCBS) in the two-generation reproductive toxicity study (SR05241) °

) Postnatal day 0
Gener- DCBS (ppm) :
ation  Item . Contro! 30 600 4500
Fl Number of litters examined : : 22 24 24 24
Number of pups examined ’ 133 141 163 143
Number of pups with abnormal findings ) 1 ( 045) 0 ( 0.00) 0 ( 0.00) 2 ( 1.22 )
Findings* ' :
Found dead ' 1( 045) 0 ( 0.00) 0 ( 000) 2( 122)
F2 Number of litters examined . ' 23 22 20 24
Number of pups examined ' 150 134 117 149
Number of pups with abnormal findings 4 ( 242) 0 ( 0.00 )* 2 ( 183 ) 4 (243 )
Findings ' '
Found dead - : 4( 242) 0 ( 000 ) 2 ( 1.83) 4 ( 243)

Values in parentheses represent the means of incidences of pups with abnormal findings (%, the litter is the unit evaluated).
a: Values represent the number of pups that showed abnormal findings.
*: Significantly different from the control at p=0.05 by Wilcoxon rank-sum test.

(to be continued)
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Table 34 (continued-1) General appearance in FI and F2 femalc rat pups and weanlings during postnata! days 0-26 treated with N,N-Dicyclohexyl-2-benzothiazolesulfenamide
(DCBS) in the two-generation reproductive toxicity study (SR05241)

Postnata| days 1-4

Gener- DCBS (ppm)
ation ltem Contro! 80 600 4500
F1 Number of litters examined 22 24 24 24
Number of pups examined 132 141 163 141
Number of pups with abnormal findings 4 ( 3.05) 3( 1.81) 3 ( 1.88) 4 ( 222)
Findings®
Trauma and scab on forelimb 1 ( 076 ) 0 ( 0.00) 0 ( 0.00) 0 ( 0.00)
Found dead/lost 3( 229) 3( 1.81) 3 ( 188 ) 4 ( 222)
F2 Number of litters examined 23 22 20 24
Number of pups examined 146 134 115 145
Number of pups with abnormal findings 8 ( 398 ) 10 ( 7.05) 5( 443 ) 16 ( 10.68 )
Findings"
Scab on hindlimb 0 ( 0.00) 1 ( 076 ) 0 ( 0.00) 0 ( 0.00)
Found dead/lost 8 ( 3.98) 9 (. 6.29) 5( 443) 16 ( 10.68 )

(to be continued)
Values in parentheses represent the means of incidences of pups with abnormal findings (%, the litter is the unit evaluated).
a: Values represent the aumber of pups that showed abnormal findings.
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Table 34 (continued-2) General appeafance in F1 and F2 female rat pups and weanlings during postnatal d'ays 0-26 treated with N,N-Dicyclohexyl-2-benzothiazolesulfenamide
(DCBS) in the two-generation reproductive toxicity study (SR05241)

Postnatal days 5-21
Gener- ' : DCBS (ppm)
ation Item ‘ : Control 80 600 4500
F1 Number of litters examined 22 24 24 24
Number of pups examined ' 88 94 97 95
Number of pups with abnormal findings 0 ( 000 ) 1 ( 1.04) 0 ( 0.00 ) 1 ( 1.04)
Findings" , :
Found dcgd/lost 0 ( 0.00) 1 ( 1.04) 0 ( 0.00) 1 ( 1.04)
F2  Number of litters examined ' 5] ' 22 20 23
Number of pups examined 90 80 71 86
Number of pups with abnormal findings 0 ( 0.00) 0 ( 0.00) 3( 417) 2 ( 254 )
Findings" _ .
Found dead/lost 0( 000 ) 0 ( 0.00) 3( 417) 2 ( 254)

' (to be continued)
Values in parentheses represent the means of incidences of pups with abnormal findings (%, the litter is the unit evaluated),
a: Values represent the number of pups that showed abnormal findings.
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Table 34 (continued-3) General appearance in F1 and F2 female rat pups and weanlings during postnatal days 0-26 treated with N,N-Dicyclohexyl-2-benzothiazolesulfenamide

(DCBS) in the two-generation reproductive toxicity study (SR05241)

Postnatal days 22-26
Gener- DCBS (ppm)
ation Item Contro! 80 600 4500
F1  Number of litters examined L L 22 24 24 24
Number of weanlings examined . 88 93 97 94
Number of weanlings with abnormal findings _ 0 ( 0.00) 2 ( 208) 0 ( 0.00) 0 ( 0.00)
Findings"
Found dead 0 ( 0.00) 2 ( 2.08) 0 ( 000) 0 ( 0.00)
F2 Number of litters examined 22 22 20 23
Number of weanlings examined 86 80 74 84
Number of weanlings with abnormal findings 0 ( 0.00) 0 ( 0.00) 0 ( 0.00) 0 ( 000)

Values in parentheses represent the means of incidences of weanlings with abnormal findings (%, the litter is the unit evaluated).
a: Values represent the number of weanlings that showed abnormal findings.



Table 35 Body weights of F1 and F2 rat pups treated with N,N-Dicyclohexyl-2-benzothiazolesulfenamide (DCBS) in the two-generation reproductive toxicity study (SR05241)

‘Number Male Female
Genet- of Body weight (g) on postnatal day Body weight (¢) on postnatal day
ation  Group litters 0 4 -7 14 21 0 4 7 14 21
F1 Control 22 Mean 6.9 11.2 18.6 372 623 6.5 10.9 18.1 363 60.7
S.D. .05 1.1 1.8 36 5.6 0.5 1.3 1.9 35 52
DCBS 80 ppm 24 Mean 6.7 10.5 18.1 36.8 622 6.3 10.1 17.1 348 58.5
S.D. 0.6 12 1.7 24 3.7 0.5 1.4 2.3 3.6 6.0
DCBS 600 ppm 24 Mean 6.7 10.5 177 36.0 60.2 6.3 10.0 17.2 35.0 58.2
S.D. 0.6 1.4 2.5 4.0 6.3 0.5 1.2 2.3 4.0 6.5
DCBS 4500 ppm 24 Mean 6.6 103*  167* 33.6% 553 % 6.3 9.9*% 162 %% 328** 537 %+
S.D. 0.7 1.0 1.6 2.5 438 0.6 1.0 14 2.6 4.5
; ' ' (22) 22) (22) (22) (22) (22)
= F2 Control 23 Mean 6.8 11.0 18.5 371 62.5 6.5 10.5 17.6 35.9 59.6
°‘° 8.D. 0.9 2.3 27 4.0 7.0 1.0 23 2.9 4.1 6.6
DCBS 80 ppm 22 Mean 6.7 111 18.4 37.8 63.4 6.3 10.5 17.7 36.6 60.7
V S.D. 0.8 2.6 3.8 6.3 9.4 0.7 25 3.8 57 8.5
(20) (20) (20) (20) (20)
DCBS 600 ppm 21 Mean 6.7 10.0 17.1 355 60.6 6.3 9.7 16.3 335 56.3
S.D. 0.5 2.1 2.8 3.8 5.6 0.4 290 2.8 4.9 7.0
. (23) (23) @y @ (23) (23) (23) (23)
DCBS 4500 ppm 24 Mean 6.7 10.0 159 % 323 %+ 535 %+ 6.3 9.5 15.5 317 * 52.0 **
S.D. 0.6 14 23 4.1 5.9 0.7 1.5 22 3.9 5.7

Values in parentheses are the number of litters examined.

*: Significantly-different from the control at p < 0.05 by Dunnctt’s test.

*+#. Significantly different from the controt at p=$0.01 by Dunnett’s test.

%, Significantly different from the conttol at p50.01 by Mann-Whitney U-test.
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Table 36 Anogenital distance of F1 and F2 rat pups on postnatal day 4 treated with N,N-Dicyclohexyl-2-benzothiazolesulfenamide (DCBS)
in the two-gencration reproductive toxicity study (SR05241)

Gener- Number Male Female
ation Group of litters AGD (mm) AGD/(BW)"” AGD (mm) AGD/(BW)'?
F1 Control 22 Mean 5.60 2.51 3.02 1.36
S.D. 0.28 0.09 0.11 0.05
DCBS 80 ppm 24 Mean 5.50 2.52 295 1.37
S.D. 0.28 0.08 0.14 0.06
DCBS 600 ppm 24 Mean 5.51 252 2.99 139
S.D. 0.41 0.12 0.14 0.04
DCBS 4500 ppm 24 Mean 554 2.55 2.96 1.38
SD. 028 0.09 0.14 0.04
\’ t
~ F2 Control 23 Mean 5.54 2.50 2.93 1.34
v S.D. 0.51 0.12 0.19 0.04
DCBS 80 ppm 22 Mean 5.60 2.53 291 1.34
S.D. 0.55 0.14 0.22 0.06
(20) (20)
DCBS 600 ppm 21 Mean 539 2.51 2.88 1.35
S.D. 0.56 0.12 0.19 0.03
DCBS 4500 ppm 23 Mean 5.47 2.55 2.85 1.35
S.D. 0.38 0.08 0.18 0.05

Values in parentheses are the number of fitters examined.

AGD: Anogenital distance.
BW: Body weight.
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Table 37 Physical development in F1 and F2 rat pups treated with N,N-Dicyclohexyl-Z-Bcnzothiamlesulfenamide (DCBS) in the two-generation reproductive toxicity study (SR05241)

Male - Female
Incisor Eye Incisor Eye
» eruption Opening eruption opening
Number Pinna detachment Ageat Age at Pinna detachment Age at Ageat

Gener- of Coggletiqn rate (%) on postnatal day  compla- compla- Completion rate (%) on postnatal day ~ compla- compla-
ation .  Group litters 1 2 3 4 tion (days) tion (days) 1 2 3 4 tion (days) tion (days)

F1 Control 22 Mean 63 255 959 1000 10.2 14.5 6.4 339 972  100.0 10.1 144

S.D. 18.3 353 113 0.0 0.6 0.6 21.0 389 7.6 0.0 0.6 0.6

DCBS 80 ppm 24 Mean 12 312 93.8 100.0 10.8 ** 14.5 3.5 393 934 99.4 10.7 ** 14.5

S.D. 4.0 41.7 15.1 0.0 0.6 0.5 8.6 434 157 29 0.7 0.7

DCBS 600 ppm 24 Mean 0.0 15.2 944  100.0. 10.3 147 0.0 200 93.3 100.0 10.2 144

S.D. 0.0 22.8 20,7 0.0 0.6 0.5 0.0 324 211 0.0 0.7 0.4

DCBS4500ppm 24 .  Mean 5.0 236 99.3 1000 10.5 14.6 42 27.1 99.5 £00.0 10.2 14.5

S.D. 16.9 337 34 0.0 0.4 0.5 204 344 2.3 0.0 0.6 0.5

@2) @2) @2 @2)

F2 Control 23 Medn 13.8 300 872 1000 9.7 144 10.3 302 88.0 99.1 9.8 14.3

S.D. 320 44.2 29.1 0.0 0.7 0.7 284 40.0 29.2 4.2 0.7 0.6

DCBS 80 ppm 22 Mean 9.1 28.6 91.5 100.0 10.6 ** 14.6 7.6 30.8 91.7 91.7 104 * 144

S.D. 294 41.1 23.1 0.0 0.9 0.8 25.1 43.8 224 10.7 0.8 038

(20) (20) (20) (20) (20) (20)

DCBS 600 ppm 21 Mean 31 26.1 86.6 100.0 9.9 14.3 0.7 26.1 91.7 1000 10.0 144

S.D. 11.2 40.5 232 0.0 0.6 0.7 3.2 37.8 15.0 0.0 0.6 0.5

(23) (23) (23) (23) 23) @3 (23) 23)

DCBS 4500 ppm 24 Mean 1.7 L7 924  100.0 103 * 14.6 3.6 402 92.6  100.0 10.4 * 14.5

SD. 8.2 38.8 18.0 0.0 0.8 0.6 154 40.0 18.3 0.0 0.9 0.7

Values in parentheses are the number of litters examined,
*: Significantly different from the control at p=0.05 by Dunnett’s test.
«+; Significantly different from the control at p50.01 by Dunnett’s test.
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Table 38 Reflex response tests in F1 and F2 rat pups treated with N,N-Dicyclohexyl-2-benzothiazolesulfenamide (DCBS) in the two-generation reproductive toxicity study (SR05241)

Male Female
Surface Air Surface Air
Number righting reflex _geotaxis reflex righting reflex righting reflex geotaxis reflex righting reflex

Gener- of Success  Response  Completion Response Success Success Response  Completion Response Success

ation  Group animals rate (%)  time (sec)  ratio (%) time (sec) rate (%) rate (%)  time (sec)  ratio (%) time (sec) rate (%)

F1 Control 22 Mean 100.0 2.1 22(22 14.5 100.0 100.0 2.8 22/22 153 100.0

S.D. 0.0 1.6 (100.0) 8.0 0.0 0.0 3.4 (100.0) 6.8 0.0

DCBS 80 ppm 24 Mean 100.0 1.5 24124 15.4 100.0 100.0 1.6 24124 14.1 100.0

S.D. 0.0 05 (100.0) 8.2 0.0 0.0 0.6 (100.0) 6.0 0.0

DCBS 600 ppm 24 Mean 100.0 24 24124 13.8 100.0 100.0 1.9 24/24 15.4 100.0

S.D. 0.0 23 (100.0) 6.4 0.0 0.0 0.9 (100.0) 6.2 0.0

DCBS 4500 ppm 24 Mean 100.0 1.8 24/24 16.0 100.0 100.0 34 2424 18.3 100.0

e S.D. 0.0 12 (100.0) 7.5 0.0 0.0 39 (100.0) 7.6 0.0
O
p—
o

' F2 Control 22 Mean 100.0 2.5 22/22 15.3 100.0 100.0 2.6 22122 16.9 100.0

S.D. 0.0 1.6 (100.0) 6.3 0.0 0.0 1.8 (100.0) 72 0.0

@n

DCBS 80 ppm 22 Mean 100.0 22 22/22 17.2 98.5 97.0 2.4 22/22 14.0 100.0

S.D. 0.0 18 (100.0) 7.4 7.1 14.2 2.0 (160.0) 6.5 0.0

(20) (20) (20) (20)

DCBS 600 ppm 21 Mean 100.0 1.7 2121 144 100.0 100.0 2.5 20/20 12.6 98.3

S.D. 0.0 05 (100.0) 5.7 0.0 0.0 1.7 (100.0) 8.1 7.4

(22)
DCBS 4500 ppm 23 Mean 100.0 2.1 23/23 16.1 100.0 100.0 32 22123 16.0 100.0
S.D. 0.0 1.9 (100.0) 4.9 0.0 0.0 45 95.7) 6.2 0.0

Surface righting reflex, negative geotaxis reflex and air righting reflex were examined on postnatal day 5, 8 and 18, respectively.
Completion ratio (%) = (number of animals showing positive response/number of animals examined) x 100.

Values in parentheses are the number of animals examined.



Table 39 Autopsy findings in F1 and F2 male rat pups euthanized on postnatal day 4 or found dead on postnatal days 0-4 treated with N,N-Dicyclohexyl-2-benzothiazolesulfenamide
(DCBS) in the two-generation reproductive toxicity study (SR05241)

Gener- ' ~ DCBS (ppr) _
ation Item , _ Control 80 600 4500
F1 Number of fitters examined 17 23 21 21
Number of pups examined . 62 77 67 61
Number of pups with abnormal findings 0 ( 000) 1 ( 109) 0 ( 000) 0( 0.00)
Findings"*
Liver; Yellowish white discoloration ' 0 (. 000) 1 ( 109) 0 ( 000) 0 ( 0.00)
F2 Number of litters examined 17 17 15 19
Number of pups examined 52 58 57 59
Number of pups with abnormal findings 2 ( 196 ) 1( 147 ) 1 ( 222) 1 (263 )
© Findings'
O.'_ Auricle: Scab 0 ( 0.00) 0 ( 0.00) 1 ( 222) 0 ( 000)
o Digestive tract: Retention, gas 2 ( 196) 1( 147 ) 0 ( 0.00) 0 (.000)
! Kidney: Dilatation, renal pelvis . 0 { 0.00) 0 ( 0.00) 0 ( 0.00) 1 ( 263)

Values in parentheses represent the means of incldences of pups with abnormal findings (%, the litter is the unit evaluated).
a: Values represent the number of pups that showed abnormal findings.
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Table 40 Autopsy findings in F1 and F2 female rat pups euthanized on postnatal day 4 or found dead on postnatal days 0-4 treated with N,N-Dicyclohexyl-2-benzothiazolesulfenamide
(DCBS) in the two-generation reproductive toxicity study (SR05241)

Gener- DCBS (ppm)
ation Item Control 80 600 4500
F1 Number of litters examined 17 18 21 17

Number of pups examined 44 46 64 46

Number of pups with abnormal findings 3 ( 7.06) 0 ( 0.00) 0 ( 0.00) 0 ( 0.00)

Findings®
Liver: Yellowish white discoloration 1 ( 294) 0 ( 0.00) 0 { 0.00) 0 ( 0.00)
Kidney: Dilatation, renal pelvis 1 ( 1.18) 0 ( 000 ) 0 ( 0.00) 0 ( 000)
Ureter: Dilatation 1 ( 1.18) 0 ( 0.00) 0 ( 000 ) 0 ( 000 )
Forelimb: Scab 1 ( 294) 0 ( 000) 0( 000) 0 ( 000 )

F2 Number of litters examined 18 14 15 19

Number of pups examined 53 49 37 51

Number of pups with abnormal findings 2 (1111) 1 ( 357) 1 ( 333 ) 1 ( 263 )

Findings"

__Digestive tract: Retention, gas 1 ( 556 ) 0 ( 000 ) 0 ( 000) 1 ( 263)
Digestive tract: Dark red contents 0 ( 000) 0( 000) 1 ( 333) 0 ( 000)
Farelimb: Oligodactyly 1 ( 556 ) 0 ( 0.00) 0 ( 0.00) 0 ( 000 )
Hindlimb: Scab 0 ( 000) 1 ( 3.57) 0 ( 000) 0 ( 000)

Values in parentheses represent the means of incidences of pups with abnormal findings (%, the litter is the unit evaluated).
a: Values represent the number of pups that showed abnormal findings.
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Table 41 Autopsy findings in F1 and F2 male rat weanlings euthanized on postnatal day 26 or animals found dead on postnatal days 5-26 treated with
N,N-Dicyclohexyl-2-benzothiazolesulfenamide (DCBS) in the two-generation reproductive toxicity study (SR05241)

Gener- ' ' DCBS (ppm)
ation Item Control 80 600 4500
F1 Number of litters examined 22. 24 24 24
Number of animals examined 62 73 71 73
Number of animals with abnormal findings 0 ( 0.00) 1 ( 139) 3 417) 1( 139)
Findings"
Tleum: Diverticulum 0 ( 000) 1( 139) 0 ( _000) 0( 000)
Kidney: Dilatation, renal pelvis 0 ( 0.00) 0 ( 000) 3( 417) 1( 139)
F2 Number of litters examined ) 23 22 21 23
Number of animals examined 87 81 79 90
Number of animals with abnormal findings 2 ( 290) 6 ( 659 ) 6 ( 786 ) 4 ( 435)
Findings' ' _
Eyeball: Microphthalmia 0 ( 0.00) 1 ( 1.14) 0 ( 0.00) 0 ( 000 )
Kidney: Dilatation, renal pelvis 1( 145) 5 ( 545) 6 ( 786 )* 3( 326)
Testis: Small size 1 ( 145) 0 ( 000 ) 0 ( 000) 1 ( 1.09)
BEpididymis: Small size 1( 145) 0 ( 000 ) 0 ( 0.00) 1 ( 109 )

Values in parentheses represent the means of incidences of animals with abnormal findings (%, the litter is the unit evaluated).
a: Values represent the number of animals that showed abnormal findings.

b: Including pups that were euthanized on postnatal day § because of maternal death.

*: Significantly different from the control at p=<0.05 by Wilcoxon rank-sum test.
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Table 42 Autopsy findings in F1 and F2 female rat weanlings euthanized on postnatal day 26 or animals found dead on postnatal days 5-26 treated with
N,N-Dicyclohexyl-2-benzothiazolesulfenamide (DCBS) in the two-generation reproductive toxicity study (SR05241)

Gener-

DCBS (ppm)
ation Item Control 80 600 4500
F1 Number of litters examined 22 24 24 24
Number of animals examined 64 70 73 70
Number of animals with abnormal findings 5(.%0%) 3 ( 451) 0 ( 000) 5 ( 764 )
Findings"
Cercbrum: Dilatation, ventricle 0 ( 0.00) 0 ( 000) 0 ( 0.00) 1 ( 139)
Glandular stomach: Fine dark red patch, mucosa, multifocal 0 ( 0.00 ) 1( 139) 0 ( 0.00) 0 ( 000)
Tleum: Diverticulum 1( 1.52) 0 ( 0.00) 0 ( 000) 0 ( 0.00)
Kidney: Dilatation, renal pelvis 4 ( 758 ) 2 ( 313) 0( 000) 4 ( 625)
Urinary bladder: Dark red contents 0( 000) 1( 13%9) 0 ( 000) 0( 000)
F2 Number of litters examined 23 22 20 23
Number of animals examined 90° 80 74 85
Number of animals with abnormal findings 0 ( 0.00) 1( 1.14) 6 ( 7.50 ) 2 ( 232)
Findings"
Ileum: Diverticulum 0 ( 0.00) 0 ( 0.00) 2 ( 250 ) 0 ( 000)
Digestive tract: Retention, gas 0( 000) 0 ( 000) 0 ( 000) 1 ( 145)
Kidney: Dilatation, renal pelvis 0 ( 0.00) 1( 114) 4 ( 5.00) 1 ( 087)

Values in parentheses represent the means of incidences.of animals with abnormal findings (%, the litter is the unit evaluated).

a: Values represent the number of animals that showed abnormal findings.
b: Including pups that were euthanized on postnatal day 5 because of maternal death.
*: Significantly different from the control at p=0.05 by Wilcoxon rank-sum test.



Table 43 Absolute and relative organ weights in F1.and F2 male rat weanlings treated with N,N-Dicyclohexyl-2-benzothiazolesulfenamide (DCBS) in the

two-generation reproductive toxicity study (SR05241)

Number Body
Gener- of weight Brain Thymus Liver Kidney" Spleen
ation Group animals g g % mg 107% g % g % mg 107%
F1  Control 22 Mean 922 1.69 1.84 359 388 4.16 4.51 1.023 1.110 394 425
S.D. 8.0 0.07 0.13 68 52 0.49 0.26 0111 0073 68 52
DCBS 80 ppm 24 Mean 889 1.69 1.91 350 393 4.09 4.60 1.040 L171* 352 395
S.D. 62 0.05 0.13 53 50 037 0.25 0.079  0.064 68 63
DCBS 600 ppm 24 Mean  88.1 1.70 1.94 365 416 4,09 464° 1003 1.137 356 405
S.D. 9.1 0.08 0.15 52 61 0.44 0.15 0135  0.079 61 59
DCBS4500ppm 24  Mean  782** 163 ** 209* 218% 357 383*%  489%  0894% 1146 278 %% 357 **
S.D. 7.2 0.07 0.17 37 48 051 0.28 0.069  0.073 41 48
m 1
S
& F2 Control 22 Mean 908 1.67 1.85 355 392 4,08 4.49 1,006  1.109 383 422
' sD. 8.7 0.08 0.14 56 58 047 023 0102  0.037 61 49
DCBS 80 ppm 22 Mean 9i4 169 187 325 355 4.12 4.50 1.009 1.105 350° 381+
S.D. 13.1 0.09 0.22 64 47 0.66 0.26 0.147  0.066 83 53
DCBS 600 ppm 21  Mean  89.1 1.70 1.92 361 406 4.21 472% 1022 1.146° 356 400
SD. 65 008 013 47 48 044 027 0.089  0.049 46 50
DCBS4500ppm 23 Mean  80.0° 163 205 % 283 %t  354% 3.74 466°% 0923 11525 286%F 357 *+
SD. 7.8 0.09 0.18 52 55 0.54 0.42 0.133 0117 52 54

a; Values represent the total weights of the organs of both sides.

*: Significantly different from the control at p50.05 by Dunnett’s test.

*+: Significantly different from the control at pS0.01 by Dunnett’s test.

5: Significantly different from the control at p<0.05 by Mann-Whitney U-test.
%%, Significantly different from the control at pS0.01 by Mann-Whitney U-test.
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Tzble 43 (continued) Absolute and relative organ wejghts in F1 and F2 male rat weanlings treated with N,N-Dicyclohexyl-2-benzothiazolesulfenamide
(DCBS) in the two-generation reproductive toxicity study (SR05241)

Number

Gener- of Adrenal® Testis® Epididymis® Prostate
ation  Group animals mg 10°% mg 10°% mg 10%% mg 107%
F1 Control 22 Mean 25.5 27.8 561 608 78.6 85.5 49.2 53.3
S.D. 2.6 25 77 61 9.4 9.8 9.8 9.1
DCBS 80 ppm 24 Mean 255 287 542 610 773 869 475 534
S.D. 33 3.0 64 55 9.5 8.4 7.8 7.8
DCBS 600 ppm 24 Mean 25.0 284 541 612 75.9 86.4 43.7 49.6
S.D. 3.3 31 88 58 11.6 11.3 10.1 10.7
DCBS4500ppm 24 Mean 224 288 529 677%  T13% 913 423* 540
S.D. 29 4.0 88 95 10.2 11.7 8.9 9.5
F2 Control 22 Mean 25.5 28.1 548 602 79.5 87.6 50.9 55.6
S.D. 2.8 28 106 89 12.5 10.6 16.6 15.0
DCBS 80 ppm 22 Mcan 24,1 26.5 516 563 729 80.4 44.6 48.9
S.D. 34 2.6 103 69 12.3 12.6 10.4 9.9
DCBS 600 ppm 21 Mean 24.2 272 528 590 72.7 817 47.0 527
S.D. 3.8 43 82 65 10.0 10.6 103 10.1
DCBS 4500 ppm 23 Mean 227+ 28.5 525 653 7.3 89.0 42.6 52.9
S.D. 34 42 98 91 11.2 10.0 12.2 13.1

a: Values represent the total weights of the organs of both sides.

*: Significantly different from the control at p=20.05 by Dunnett’s test.

**; Significantly different from the control at p20.0{ by Dunnett’s test.

$5. Significantly different from the control at p=0.01 by Mann-Whitney U-test.



Table 44 Absolute and relative organ weights in F1 and F2 female rat weanlings treated with N,N-Dicyclohexyl-2-benzothiazolesulfenamide (DCBS) in the

two-generation reproductive toxicity study (SR05241)

B e T B L e

Number Body
Gener- of weight Brain Thymus Liver Kidney" Spleen
ation  Group animals g g % mg  10°% g % g %. mg  10°%
F1.  Control 22 Mean 85.9 1.62 1.90 361 418 3 4.33 0.954 1110 338 392
S.D. 7.8 0.07 0.14 77 65 0.4 0.34 0.108 0.068 58 43
DCBS 80 ppm 24 Mean 82.5 1.65 2.01 327 398 3.52 4.27 0.967 L173 *+ 323 392
S.D. 6.4 0.05 0.17 49 60 0.35 0.22 0.081 0.055 47 54
DCBS 600 ppm 24 Mean 82.8 1.64 2.00 350 423 3.65 4.41 0.940 1.133 316 382
o S.D. 7.2 0.05 0.16 60 63 0.40 0.29 0.114 0.065 53 55
DCBS 4500 ppm 24 Mean 743 % 157* 213*  281% 379 343 % 462* 0.850** 1,148 2493 337+
S.D. 6.7 0.05 0.16 43 56 0.40 0.31 0.082 0.088 32 49
m b
m Ll
& F2 Control 22 Mean 83.6 1.62 1.96 364 439 3.71 4.44 0.915 1.096 340 407
! -SD. 9.5 0.08 0.20 50 63 0.47 C.18 0.093 0.046 63 58
DCBS 80 ppm 22 Mean 87.2 1.66 192 326 373 ** 3187 4.44 0.983 1.129 i3 380
S.D. 10.8 0.07 0.19 66 56 0.50 0.23 0.137 0.085 55 46
DCBS 600 ppm 20 Mean 824 1.66 2.03 348 424 3.80 4.61* 0.960 1.164 ** 320 389
S.D. 6.5 0.05 0.16 68 80 0.37 0.19 0.111 0.083 46 56
DCBS 4500 ppm 23 Mean 746 * 157*  211* 2834+ 379% 357 478 **  0.885 1.187% 274 370
S.D. 79 0.07 0.18 56 63 0.46 026 0.101 0.061 40 52
(to be continued)
a: Values represent the total weights of the organs of both sides.
*: Significantly different from the coritrol at p50.05 by Dunnett’s test.
*+: Significantly different from the control at pS0.01 by Dunnett’s test.
5%, Significantly different from the control at p=0.01 by Mann-Whitney U-test.
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Table 44 (continued) Absolute and relative organ weights in F1 and F2 female rat weanlings treated with N,N-Dicyclohexyl-2-benzothiazolesulfenamide
(DCBS) in the two-generation reproductive toxicity study (SR05241)

Number
Gener- of Adrenal’ Qvary" Uterus
ation  Group animals mg 107% mg 1079 mg 10°%
F1 Control 22 Mean 23.8 278 232 27.1 58.2 67.9
S.D. 2.6 28 3.3 33 14.5 15.8
DCBS 80 ppm 24 Mean 245 29.8 222 27.0 55.8 67.9
S.D. 2.7 36 3.4 4.0 7.6 9.9
DCBS 600 ppm 24 Mean 23.1 279 205 % 2438 62.1 75.2
S.D. 29 2.6 3.2 43 12.3 14.1
DCBS 4500 ppm 24 Mean 215 29.1 203* 275 484% 650
S.D. 2.4 3.6 32 47 11.8 14.1
F2 Control 22 Mean 23.6 28.4 22,0 26.6 61.8 73.3
S.D. 29 33 3.9 52 18.9 17.2
DCBS 80 ppm 22 Mean 233 26.7 22.5 26.0 58.1 67.0
S.D. 4.0 33 2.8 3.0 11.9 135
DCBS 600 ppm 20 Mean 22 270 209 255 500°  60.7*
S.D. 3.3 40 31 44 10.0 115
DCBS 4500 ppm 23 Mean 21.6 29.0 214 290 46.6% 623+
S.D. 3.0 39 2.9 4.3 12.9 15.0

a: Values represent the total weights of the organs of both sides.

*: Significantly ditferent from the control at p<0.05 by Dunnett’s test.

5. Significantly different from the contro! at p=0.05 by Mann-Whitney U-test.
%%, Significantly different from the control at p=0.01 by Mann-Whitney U-test.
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Table 45 Histopathological findings in F1 and F2 rat weanlings treated with N,N-Dicyclohexyl-2-benzothiazolesulfenamide (DCBS) in the two-generation

reproductive toxicity study (SR05241)

. Male Female
Gener- ‘ DCBS DCBS
ation ~ Item . Control 4500 ppm Control 4500 ppm
FI  Number of weanlings examined’ 22 24 22 24
Number of weanlings with abnormal findings 0 0 0 0
F2 Number of weanlings examined® 22 23 22 23
0 0 0

Number of weanlings with abnormal findings 0

a: Weanlings were examined on the liver, spleen and thymus in the control and DCBS 4500 ppm groups.
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