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Combined Repeated Dose and Reproductive/ Developmental Toxicity Screening Test
of Diphenyl disulfide by Oral Administration in Rats

25

ST 2N TANT A4 FIEAL Tz W EEREE L
T, Ty runsxy UEOBKEFERILAEL LT
AwnbhTwaY, FMisike LTid, OECD TG423 T
ERLTEORS L5 28FHABK T Category
4(>300-2000) i2 SN2, L L, RERSBLU
AREREEEIIOVWTOMRIIR V., I 72 VI AN
74 F%1, 68 X030 mg/kg/day OB TSDRT v
b BERERES 1208, MY T 54 MEE L OERE
B L0300 mg/kgBICKSILE B CREHI4BAP LK
BhBECHEG4A2EME, MidER SHErETHE4H,
M54 FEMIIMEE EREICA2EME TERENE
OS5 L, RIEHRSEEB L UEBREFEICOVWTIR
AR

1. REREHEN

BB UKREESCHTIEELLT, 30
mg/kg B CHBREEOMMAHRE, BEOEKX LR
wiLhHE, FEMAGRE TREROANEY T Y HES
L ORMECR BSOS HE AL N, KREE
BE DRI IR R 75 MR OB 104%6 me/kg Ll EDBFOMET
Ty L. EMRICEET 3 &£ 6N MEFEL
& LT, 30 mg/kgBEOME TRIFRBOKE, ETA
OV YBEOEE, @ROKKOBER CEMER
B3 ELARD L.

i3 228 LT, 30 mg/kgHOMETER

oM, BB X UNEPLEFRRBEAY AN, M.

B Lii6 mg/kgBORTLRO LN, IBAELFER
{tE LT, 30 mg/kgHNBETRIVATO- VORETE,
FNa—A0KE, BTHRILVAFO—)L, BEABL
U7NVTIvOBENED LR,
BICATAREEBE LT, BREEOHMI6 BLY
30 mg/kgBEDO M, 30 mg/kgHOMT, BROBEKRD]1
mg/kg M EOBOBETRO N, HEFHIIIETE
MRS LR B AMTFRORE, FEEMEARE
EORE, BORABELROYRTIZAF VLEVRDODL
-,

BRI T8 LT, EREEORKA30
mg/kg BEOHEIZFRD b7,
BERTHERETRZD b7 IS ORBARKFENL
3, 2BEOBEHMICE Y HEET L, Bit¥isbhN
TORBHEEB I UOREBEEIHLPIIERL TWH T
Ehh, BHEEmMERLTVWL b LTS,
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2. HmERLEHN

BE O EFEREREIC BV CHERE, XRE, %K
& SHE, MIREIE, AEK AR EKE, HE
K, SHBLUHEFTHOVWTRICOHERYHICERY
LTI ED S ol. FEROBEIZBWTHE
IBH, HELBH, M, BAeR, FERO4BEFEE,
B3, —EIRE, REBIUEHROVTICOEBRYE
CREETABLEED ol

PEDEEREDS, D722 VIANT 4 FOKRERS
BHTIEBIARERSERCHETIEZERIIETI
mg/kg/day ki, MET1 mg/kg/day, HMIELEFEIHM
T2 EEEEIHEOREY L S CICREYOVTRD
30 mg/kg/day & EZ b b,

Fik

1. WBRYME

S7 2NV AN T 4 F(Aldrich Chemical CKHE),
oy FES15322AB, ME09.8 %) ik, ¥V L VI3 %
DERELETLHBORKRTH L. HWRYWHE ISR,
AT, SEARCTREEL, RBRYHTRETHHIL
LRI, BEROBECE, HBRYWELEHARIL
RS L, K05 % T H Y b T AKER, MGHE
ITE)CEBLY:. BISRPOEBYWEORER YRS
PR AEESARIEECH LI LA AL, &S
MRSt 5 T TR - ERTOREL, ARKT
BURICERLZ. $72, 9EB L UBREAREICRS
e OB R R AR R 10 %R H BT E R

FERE L.

2. HEREM)

BAF v — VA - Y 5— (EAREER) 5 AF L7
HOSDFR T v + (Cri:CD(SD)IGS,SPF) % 5 A f#gi% -
Bt L7=. 20tk b Bb % Mk LD —ARIREE, 25
CHEEERTTEREZL, BEoL VBT T KB
U7, S R CAERLEEABECLY,
1857 DS 12ITICIRY T 72, Eo1, YT T
£+ B (EEENY) & L THBEB L U730 mg/kgBIC
ASICOMEZ B L. B5BEE OB IS b9
s, hEHPIIHE327 385 g, HEAT208 ~ 258 gTH
ofs. W BMtIEA S LAREEEEL T, BE
22+2°C, M IBEESSE15 %, WA I2E/E, RH12
BRI/ H (7:00-19:00) (- HEVRS L - SHEE 2R L.




DTN ANT o K

BpEE Iz, Tk - WEBB YR CBEMEAT LR
o) FURESBRY — V%, 1HE - WEHRIIERE)
WHERH(N—FF v 7, BEFx—ILA - YN—) ki
WA h R R S — VRS L7, EEIRIE
MRS 1D, MEMMELE, &5 - DI at 2
OO LT ONE L. Bcit, +—F7 L
— 7HE L - R A E R ER (CRF-1, A )Ty
VEERTE) L, JES imD 7 1 V5 — 1B, I
HASY L 72 K8 % 8 BB S 7

3. BEEsLUHESE
HSRBEIHERERBROMRYBERELL. T
LThLEEYWE %0, 30, 100, 3008 L 71000 mg/kg
ORET, IFEELICOSDART v M2 14 HERIE
BOKRS LR, 300 mg/kgl EOBETHREDH D0t
BRFE S HERESBIICEED b7z, 100 mg/kg BETid—A%IK
%, kB, BiE, MEFRE, nRE{ERE, #E
BER, HRORTEEEOT R CUIBBWH I CERATLE
LA L. 30 mg/kgBETOMAEFERAE, ML
{EFERFICEMIAON, BEEE TR, BRE X
CERESOSME, TR THBRBOEREILE L UEX,
MBDBEORENZD LN, INLDEREB L UARR
BomxSHE*EEL, ARBROSHEIHO »2HHE
RENFHEEINLI0mg/kgd L, UTARHSTHH
2136 mg/kg, BHAEE] mg/kgD3BEFREL.
F70, BEO5% T H Y P TAKBR) DR ERST
BB AR 7.
BSEEIEOL L, 5 8EE, BI3sCE R 14
HEB L UXEPE+ECHRIE $To42H8E,
MEXZZECAT 14 H R, R, ERFAMB IO Hy
HCHE4AEITE LA ZE Lo B L U5
Ladol-igiigimaiBEce L. B, BYy774
FEMIAEEAT O TR S R O BiIRE L. F 4,
AMEBEE 30 meg/kgHOMEIRB L URBOMY T 7
4 FEMESITIC oW TIE, WS HEZTEI4A MR
BB TR

OB 7ayBEY T HVCLALE,
AP HEREORS L, k5B ERSml/kgl L, E
HRICHIE L' E S TEH L.

4, REHSESHICET 8= - RBEIER
1) —fEikeE

EFNIOVT, 4TE, S, TBFLRGANBL TR |

5% CEHBE L. RESHYEE 1RSI PICEE
L7

2) 1TEMEE

MEEPIZOWVWT, FMLERBE(R—27 VR,
NYRYVITEE, =T 74—V FTOBEE) %, &
SRR R 1E, HSHEERT1E/E, wThb TR
WCiTo 7. HEMEL b BBESIUAEIR L, et (%
it A RetE, BB IUVEREHOHEY, 6
BOFRCIE T 72, BHRTIIN T — A=

(DPS-5), EHEEBIE T2 SUPERMEX (W) % F
WTHBE L7, S5 EHMhoRE CHBRYE ORE)E
bRV RD N D o270, HEHE ORI
iThidor:.

3) REHSLUEHSEE

HTIAEL 4, 8, 15, 22, 29, 36, 428 L 1F43 8,
SHICHBIEEY TIESOB L OS6HICHIEL 7. M
774 VB L RBEOEECHNEL:. TS
1, 4, 8BXU15H, R LAMITERO, 7, UBXY
208, S L7-MIHEOB L 4B ICHIE L. BE
i, REMMERIAEMESHICEEL, SMEEH
DILH7- O HIHBEEFEW L /-,

4) MAEFIRE
CHETIRE4ZE, HOEBYE L UCEY T 71 LB
TIXES6H, MTIIME4RI, AT L 5%48
WIS BENReY GRmEy) 1351354,
HRESYE L YT 5 4 BT, HixStn
PECEYESONASVIEIZSEIE Lz, Zhs o
i, FARYY—NF I ADEERRS L D RE
TC, FARERE DIFRM L /2. FEL i x vl
TIRTHEHA@E L.

EDTA-2 KIZ & ) JusE A L, Frifn BRE (BRiban
BRIV —Y¥—FCMIE), "E/0C V&EC TV
AMNETTVECE), A7y v MEERRbLE
KRGV —H—FCME), WRMERHERNAEZEBIZLS L
— ¥ —FCM%), MR (GRRIERE KT L — % —
FCM), HmMRHB(EEREEERNCLLZ L -
FCM &) = % 1HE A B LBk 547 % & (ADVIA120, /34
INVATA AN, BHIMBKE S ZFE (Wright b B HELR)
% [0 A AL B B 547 % & (MICROX HEG-50, HEG-
50VFA ot ) FWCllE L7z, F/:, REEEDL>S
P RMIKERE (MCV), TRk s (MCH),
IR KD G ERE (MCHC) #8H L7, mEo—
WE32w/v% 7 TVBEEF M) Y AKBE CHRERR
BL, 2058 L EonigErHaTcsolory
VBRI (PT) 8 L CTEHALERS b o VK75 X F VB
(APTT) Ce@l it A=) % £ E A Bh 5 & (CA~-
510, YA XA 7 A)EAWTHEELL.

5) MAEFHLFRE

ETEAS BICRR Lm0 —E % EiBTH 305 H
BERELOEL, BohnEEAVCUTOEER
e L7,

GOT B & U'GPT(UV-rate# (JSCCH B#)), yv-GT
(y-Z V¥ 3v-p-=tuor7z)) FEEHE(SSCCHER
&), ALP(p-= b7z =) VERIEEHE(JSCCEH B
®)), B VY v (BEEBODK)), RESFEEEHR-
UVt (Urease-LEDH®)), 7 V7 F =~ (BEE
(Creatininase-PODit) ), 7V a— X (BE-UVHE(HK-
G6PDH)), #2V A7 u— v (B%IL(CO-HDAOS
#®)), sy EI A F(EFERE(GPO-HDAOSE, 7
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ey EEE)), BEH(Biuret®E), TV I
(BCGH), A/GHBEHRBLITTLTIVENE]),
AN A(OCPCH), E#) v (BHFE(PNP-XOD-
PODE)), 7 rUD L, AYTLBIUT IO~ (A%
VBIRERE) ¥ BB HTE (TBA-200FR, ®¥) % B
WTRIE L.

6) HORBE o

KD WT, ERHBOESAICESHERSEOHSR
#ELL, pH, BH, FVI—R, ¥ /K, YN
vy, #mMBLUroey) /) -4y (REBRE, <7
AAFAVTZRANLINVAT L AN BERTE
(2N =F9 27100, "AZNVATLHAMIZIDBIEL
7. MEBRYEOEEIELNLIEANESO N 2o/
-, RiLE, ERRETBCVCRE, BESHHORKRE
iTb i ho i,

7) REERE

MHEFIOWT, B FF RV Y-V YD
LADOFMEMIRS L ARET C, BREIRO DI - B
LD EREIETHE L. HERNESYOS 5, M
WFEHRE O R & B U MRS 5 (AHE Y i 2 51)
D%, Ok, BTEE, B, BIE, WER, BB, BEB L
UBEFEROBREZEE L. 2770, BEBI UMY
TR EERICOWTHE L. £/, BHBOKES
FCAHEMERHEER) FEH L2, 26100, HEESH
WKOWTIEHLEROBBEICMA T, TEE, Y E@(T
8- BER), ], M, B, BE( TR, =B, [
B, B8, %5, BB, FIRRR - BREAME, BERE,
D, BIRREE, B, T8, kB, SHMRE), %
T, FHBIURNIRMEFHRMLAHREIL, 10 %+

WY VEERERLVTY) YEBETEELTEREL. L,

BEBIHEELEKEI Y7 Y CHER, BELE. &
HMSEREE, WEEL 30 mg/kgHEORSHBELE
YoH L, BELSH(MEFRESITHEEENE
WREY L FER) O LREE, BN O LEE
B2 o, WRELSUSHYORIRMNBEE T
BLUHEIREIGIOIMEIZOVT, BEILE>TAT
FERIYY - IFTVVREBERTERL, FRLA. Z
OfFR, BRYWEICERT 2 L BEbh A EA DO
B, BREE, BB LUHEOPKELHMOKBRESEMIZE
BN, Zoizd, 1B XU6 mg/kgBOR5LEN
B &5 L MERBRUSYOMEEMNOLERE -
A (RO A, KRBERIIMOAR)IZOWTD
BEZITo7. E6, HOBRICALK: BBEAE
OUEEHAL, TOBEYRETADIIATFFY
VY G T RETIToENOBRIZOWT Y2
E-VRIGE, BEOBRBICALW - HEBEEZEOWE Y
BT r7-012, MEBEOCHELF, 30 mg/keBFOHESH
DERBIZOVWTRLVY Y T —Sem i ERL.
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5 4SHBREESHCETINE - -RBRE
1) SFaBEERE

#5546 E > HTEMGH F TR BEA TR
IR, HEMAREL, FHURMERB LIUTEEH
BRSO RARLEN L 72, FEIOKRSHRETIE,
EHNTHEIMIOREM*RITTREUMOBEERE
7. REHZIEBFRIPICITY, BRERD LW
BREERPICHETFIROONLHEERRBRILL L,
FOBRBYEROBE Lz, REE LML 58 L,
PBOBREIH LA ChoDEREIS, TEREAR
(RERGE, SBRAITEELLHY, XERYT
TR L-EEHoOEH, XBRE [(REBWE/FES
W) x100], ZHRF[(ZBRBWER/IZEBYE) X100]%
BHL/.

2) Stk - WERE

XREVHR SN 2pl 2 Aok &, SHIRE
TEE L. FAIROBLTHRFTET LT84
rL4FEIBEL, TOHEMWBEORB L L7z, XEHER
BB EBETOABLZVIBEE, oM E Lz,
SR LEMRIFEREER4B(HELR) I THET S
¥, ®il, EE, EROFEFOWMFRELEEBREL
7. BEYIIHRECINEB I UTERHB L, BER
BIXUBARBEZBRELL. INROOER,S, TIRLH
(IROB» 53R T B £ TOHM), HER(£RH
EERE B/ ZREHER) X100), &R (GE R B B 4% X100),
SRR (R IR B/ AR EBO X100] 2 Bk L 7z,

3) HEROEZE - BT
(1) FHEROBE

WEOB CHERK(HMELRY, RERK, HHs
SUNEERFOREYRE L. 0%, —HRIKE,
FCOFEYHEE4HEIF THEHRE L. WEOB LU4
HoXFRE>PSHBER(MEARK/RLERE
X100], HEROIBOAGFR(ME4 DAL RS/ HEE
BEOX100)2 & L7z,
(2) #=E

EHOBITABIIEEFRABEGHI LICHE L.
(3) ghs

HABABCEAEFROOBLEUNRERELR,
B & RRICRER S, SRl BEEmiow
TIX10 %Y VEBE R V<) VIKIZEE, BEL
7otk ERSEMET CHIBRL /.

6. IREHERAR
BFEF-FIilonwTWl, XA Yy r7F—F&
Bartlett #:42 X 2 S HEORE LTV, TEHAIELY
BER—TREBSHONEITo7. SEIFFELL LW
EBLV 35 2 MY v 77— ¥ T Kruskal-Wallis D
REZfTo7. BRECAFEEFZOONLBFEE
Dunnett# % 7- i3 Dunnett IO S BB ¥ T o /2. EHEL
=50 LRBRES L ORBALHT R iZaxb 0 RE
TV, BEESTD S N34 Armitage O 2 IRE




~

VIIZIWTDANT 4K

WL DR L SR B ERSER OB o7 %
DMDEI T — ¥ 13 Fisher DEEREEREIZLIVBREL
7o, BREOHEAKEIZS%E L. HERICETLF
— YRR BEY I L ICEL L ESEREREN L L
7.

B/R

1. FR¥EEM
1) —fRiREE

FRTHIIEHE S bW THOBRSHIIBVWTLEDLON
Loz,

HEREB L UHEYIBOMEE: QB EOTEL
Z2oNLELIRBDO D07,

%B, 30 mg/kgBOIFIIDHHE» SR T T TH
158%EL, MEOH (F%ETH)ILIEES, RIRE
PEEEZRLENZOERZEL, BHIZE2HAR
AR Lz OFEHREE & L. Aepi3 s mEEE,
TRk LB THNEYRL, FOERETIEE R
BB EZRT LN TEY, ERAEIELLZDD
LEZLHNS.

2) TERE
M EREIE, BReREB L UVARERENEOV
TROBBWAOHKB L EX NS ZAERD SN2

o7z,

3) k& (Fig. 1,2)

30 mg/kgHFOMCHREENMENF4B L TI5HICE
EBICERTLE. Y754 MW CUHRIEOKEITE
22, 29, 36 BXUS6H, KEHMMETIIFE29B LU36

BIZWBEEEA~EERIET L. 2B, By cids
MR L UTHE AR & O BREF L IR IR 5B & ORI
HELZEZRROON LD - 72,
MBHTIIELR REFGER) LW REOEVEYH
YT 4 VMR-, F/4, MY T4 M EMO
ZMEOMOGEEMES 55 &, 30 me/keBNH4H
CHEEZEME, FOBEELSHEERLED, BE
s L URERE & L OB R & R E o RER
PROOLNI. TRLDZ ERS, 30 mg/kg BETHE
HAMNE] % 58 AL A AR S48, 5B OKED
BWHICLAETRERATZDEEZ O, HRWEDE
BLRTLOTE RV E ML 7.

4) 1BfEE

BEBMBEORELEZ LNLTAIIMEYL LTSN
Lol

30 mg/kg DM THE2OH OEBAEEHZ (2 BIML
25, —BABEOZEATOLTILLREMTHLI L oHHRYE
BiBEOLZVWELEZEZ OGNS, DHEBBTIIE{IZ
ROLNLo7, T, &5, MIES L OHEE
o NICEEHBOVWTRLIZOEIEZES S T, W
BEEEARICHERE Lo
5) M&E¥HE (Table 1)

WEWEOEBLEZ ONDLELD, 30 mg/kgBED
HTRESB L UREERTERE T, RLEREB LA
UV VEEOBRMED L WISEEEN, @BRLERED
BRSO LN 30 mg/kgBEORM TR E B L U

CERTHRRAT, ROEEOBRMED 2 VISEEED, &

HEHRTHBERE CRALRBEOSEEMSZO N &
B, 30 mg/kgBHDOHFETIE, BIERTHBECESRN
BRI FEREOREI A D, BE5RTHRRE TR

700
- 650
600
S 550 F Wjjjjﬂgjjjﬁ
g
‘® 500
2
>=
o) —o— 0 mg/kg
a°3450 —m— 1mg/kg
—— 6mg/kg
400 —o- 30 mg/kg
350
300 | Treatment o Recovery -
oTllllllIIlllllIIIIIlJlJJIIJIIIIIIIIIIIIJJ_Illlllllll!llll(day)
1 4 8 15 22 29 36 4243 50 56

Fig.1 Body weight changes of male rats treated orally with diphenyl disulfide in the combined repeated
dose and reproductive/developmental toxicity screening test
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500
450 |
400
D 350 | %;;jﬁ
=
R
] - ‘
= 300 |
>
T
@
250 ﬁ;__‘4;==,===d!===’===fffffaa —o— 0 mg/kg
—a— 1mg/kg
—— 6 mg/kg
200 | —o— 30 mg/kg
150 | Treatment -
oTlIJlILIILIJllJ U TR TN TUE TN Y TOR T SN TR NN O T A N N WY Y A0 B L1t (day)
1 4 8 i5 0 7 14 20 O
Before mating period Gestation period Lactation period
Fig. 2-1 Body weight changes of female rats treated orally with diphenyl disulfide in the combined repeated
dose and reproductive/developmental toxicity screening test
500
450 |
400 F
°
5
o 9350 |
g '————-‘_’_’k/”/‘
=S
D /M
S GRS S
550 —o— 0 mg/kg
-0- 30 mg/kg
200 - Treatment - Recovery N
OTILIIIIIIMLJIJ N DU S S R WY OO Y S S L1 s s 1 (day)
22 29 36 42 43 50 56

Fig. 2-2 Body weight changes of female rats (satellite animal) treated orally with diphenyl disulfide in the
combined repeated dose and reproductive/developmental toxicity screening test

T e dh o,
1B L V6 mg/kgBOMEMHEE DNBRELOBICEER
ZIROOLNLE ol

6) MAEE{LFRE (Table 2)

BBRYWEOEBLEZ ONBELD, 30 mg/kgH D
MTREFSRTHERETRIVATO-VOEE, 7V
I—-ADMREME, 26T, BIEETHRETOHRIL AT

412

U VOBENFRD SR, 30 mg/kgBHEOM TIIRS
KRTHBETRILATO— L, BREHABIUTLV T3
COBEVPRED LN,

$7:, 30 mg/kg B MO EBER T HRETALP DK
&, AFEOHOESHTHRKRETGCOT DEMENIRDH
Nzh, ChoORLRBLFRITHSL Z Ehn, HE
FWERIZLVWELEEZONRSE, 204, 1 mg/kg
HOBORSRTHBEETREAB LU TV T I VDK
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COLZNTZANT 4 K

{8, 30 mg/kgHOEDOMBHRTHERETT N T IS
S TA/GHOKE, FABEOMOEIERTHREETZ L
TFZOREFBOON. ThOBBEICEEDS
WI kR, HERTHERETEALA TV W LD,
WEEME L EBED L WBREM AL BT L 7.

6 mg/kgBEDHE, 18 L 06 mg/kgBEDOME CIIATHREE
COBCEHEELEIZED N o7,

7) HORIRE (Table 3)
EWBYERSH LY, BBYWEOEELEZLND
TALIZZD S o7z,

8) FIEEE (Table 4)

HEBWMEOREBLEZ SN HE TEBLIUD
BB TR LN,

HORSETHBRETIE, 30 mg/kg O & B,
75 RZ6 mg/kg EOBRICHEN B L UHNEEDOEE
M b, BERTHKRETHE, 30 mg/kgBHOM
B SRS B LU EEDSEITO LN, M
OREETHRETIE, 30 mg/kg B0 I & BRI ICHE
L HAES, BRICGHYEEOSEFBO L L.
[EE T HBE TRE(LIZED bk ho /2.

Fof, #E5RTHOBE TIZ6 mg/kg FEDHE TLIE
O EROSME, BERTHOKRE T30 mg/kg B
O CRIBOHIMEZORBESALN. LaL, D
LB 30 me/kg BETEAED 2V 2 &, MOBIT RIS
BTHEBETEIEP 2w ErOSBBMELHAEDOR
WhDEEZLNS,

9) SRR

EERYWBEOHBLEZ N AL, Ho
BhgEd L ORI H .

HHie 0 B KA1 5 7% MR 51 8h i 7 30 mg/kg B O 1261,
HE3FNFED Sz, MEEEHEY CE, Zogtid
DoOONLh ol BROBRIKSEEASHYO1
mg/kgEEOHE 16, 6 mg/kgHEOHE2H], 30 mg/kgBED
HABICED O R, BEEBRHEY TL 2 OELIX30
mg/kgBOHE2ENIED b/, BEOEK L BEREalt
VIG5 BB D30 mg/kg O 1FIZED LN,
EEEBRHESD T OB LERO oL o7, .

HFERBAE Y T, oS IZh2EFELO~30
mmOBEROHS, FROBAGH (NEAEEIC2D),
A1) it o RO (WA

10) JREBERFR R (Table 5)

WERMBEOFE L E X SN DL RO, IR,
B L UHOFIRR, HoKRBREEHIIED LN
B NERLHFMBRAY, E5EBHABTO6
mg/kgBEDHEAB], 30 mg/kgHEOHHE2FIIED LN
7o, TS b, 30 mg/kgBEDHEEY], HESHITIAHERE
OEfba R L. COB{LIZEEEBREEY TIIED S
Nighorz.

BB () ~ET T ViLED, KERBHEY O30

mg/kgBHLEFITED LN, ZOE{LIZEEERBELE
WTI330 mg/kgHIFOARIEDON. 2B, ~E
TFEIE, NN TN RETHFERETLIEICE
THER L7z, 2O, HROERABESLE AR 5 EFSE
W30 mg/kgBHD1FI TR L/,

Rl (W) - P45 O AR ML ERR BESLIE M AS, x5 HEHE)
W30 mg/kgHEOSBITERD SN/, RMEGREEI
M, *8B#EEB X O] mg/kgBEO K 3M, 6 mg/kgFEn 44
IZODBEIEED O N722%, 30 mg/kgHEDLG) CIIIRENE
Motz BHERBHEY TR OBRBED bk d ol
7, 0mg/kgHEFITANEY 7Y L LEDVED LN,
KhES S8 (1) S ARMERCARE MMz OB, &5 HEE
HEMD6 B LU30 mg/kg HEOMR4FNIRO LN,
Z0ZEkI3, DHEEFHESM TRED SN h o7,
SR ENFHAE LRICBYAWFROBEORE
B, BE5HBAEYOMBEO2HIE X '] mg/kgBED
S, PEFEOREBI] mg/kgBED2H, 6 mg/kgBEDS
BB L 30 mg/kgBED 261, BEEDFEBEH6 mg/kgBFHD
188 L U030 mg/kgBHDSHICED S, RSB TIIE
BRI RCRBEEI M L T, MEREHEY
T, TOZELEHBED 1618 L U730 mg/kgHE D24
WCBEIZEDON-0AT, REEEOHEBIEIRD LN
ot Fi, EFRERARMEOREORRL,
BEHBUHHYWOXNBHOLIH, 1 mg/kgBFEDOSHB L
06 mg/kgBE D26, THEEOFEIRHT mg/kgBED 16,
6 mg/kgBED AP B X U830 mg/kgBHED B, ERORH
530 mg/kgBED 1RO 6 R, RS TIIBERIC
HARTRBAREI WG L T, BEEENESIIBY
Tbh, ZOEIEER CEEOREBSLIFAZTICED
Shizoizst L, 30 mg/kgBF TIIBEDRIN1HY, F
SEOEEFLI, EEORBEIIFIEDLN, B
REOHEMIGID LN,

B2 E () RME LR D) R T AF vikEY, SRR
HE O 6B L U30 mg/kgBFDF2HTHROLNLZ. &
OFALZAERBHESY CEIEDL O Er o, 2B,
JRIAFVF 2B VB THERTHIEILLLT
R

Bk I8 b DRERAS, 5% I8N O 30 mg/kg
BoOH4BITEDON, I HIFTEPEEOELTSD
o7 ZOEZEHERRAESY TEFEO LN o
7z,

BISEHARE (£ HERIET) 24T - 7230 mg/kg O 1
BICit, EPEEEE2ONLE{LE LT, FEARXE,
omEEEREORES L UCHim % f#E ) REMRRE,
FFRR O 4 9 MEMI R 72 8 % £ O FRB HERF M SRIEAT520 &
hi-. HBRYERELHAwL-bOLREOELELT,
B O RMEGRS S, KBAE B RO AR MERRE M
Raossin, o/ ERLEFERER, BROY KT
AFikENAD LRI, T2, EICHETIIRERE
MZELE LT, HROZEHIZBD LN, OB
ODOBADRHENZH, T v FTIRFEFEENICRE
HY 22 THH I Lo @BRENEMEHIL.
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2. 4HRESHMN
1)  HREHEE (Table 6)

HEASRE T, 4AFMER L ey BEE, 1,
6B LU30 mg/kgBECTEFNRENEE12H)H, 12, 10,
NBLUrRCALR, HBRPERS CLIEEHO
HEHLWVFEMEIRD O ho/z. 610, ERE
Edh sV RERLHORE 2 CORERBRZRTE
HbBEOLNLD oI,

FREIMNBEOINTREISHOSMTHEILL, KB
R, TERERY, KRRV ITCELL-REHOR
LB ERSHLMEBEREOBICEEEREDS
Niahotz. EEROBWIZ6 meg/keBHDIBICAL N
130T, RIBEBICOHBRYERS LGB ORI
FEEIEDONE P o7,

R L b o folERE, FEEIREEL O ICFEEOWT
MO AR CERBYRIZT L EZI OGN EFEGFOR
FEFoohahol.

2) SR - HEIRE(Table 7)

IR, BEE, FRE, FRE, BEEBIUS
BEOVTHICOEBRYEFRSHLGBRLOBMIIEER
LEEFFOONW o7,

SREIPOETITISHEFEEL-BWS, 30
mg/kgBHOIFITED LN, WEOH (SHBETH) I
R U R (HE2, #E10) D) LAFIRIIHELIMZT T,
ZOHBEMIMETEE RS, BHICGERARN
B L7z, oBESYIITBRE L UEMETEORE IR
HOoENLhoT.

3) HMERCRIZTRE
(1) HERNEE(Table 7)
v MERE, HEARE M, BEEBIUHERO
AHAEFRLOICHBRYBERSHENBELOMICER
LERBEDOOSh Ao 7. —RIREBOBETIE, BEY
BUreRT2B8F3Toohkdr o7, T/, MEEZ
EURBTHEROARICREFEIZD O Do 7.
(2) thE(Table7)
HHEOKES L UHRERNE & b EBRPERSBICE
LixBH oo,
(3) Bz
HWEAHOEFROERB L URCROBR T, #
BWHIIERTLIEERRIZO NP ol

R

1. FERSEH

BB L UKREERIINToEE L LT, BRESE
DI, BEOEA L EREll, REBERRE TR
DANETFY VhEDB L URMECRBEN & 1 ) B3R AS
0 mg/kgHEOHEHLVIIHTALN, KBEBEHEOK
MEGRE AL OIEINA6 mg/kg L EDEEOME THED S
Nz, FRICBT 2RMERREDABOE ML, B,
BHEEN, FOROBEERENKTS 5\ VIIRMER

414

FEHOEHEETERIENDEY, Z0XI)2BEC
i, BRCIMAMBIC BV TLNEMORBIALN
5 ENEZVY. BERBHSYOMOXBE, 18X
U6 mg/kgBIIRD SN BEORAEmIE, iR - B
WL BN EmMOTTE & E 2 b B HY, 30 mg/kg B
THONHEFEOBMNENIIEEDBEOFE L > T
Wos L-EREEZORA, BAEIZEE BRI N
NITERPCEET 5 & ST 5978, BIEEBHIE
W VT N IEEREY TH 5720, EEEIBEL 2T
ol ¥, BEBOANETY T ibHE, Bt
EMOBRICLITLIEED N 298 TH Y, BEMYE
I hEOMEmERES LT AITEBAIRE I .
HMRICEET L EEZ ORI MBEEILLE LT, 30
mg/kg O HE CROLRBOEME, ETAETOE Y
BREORME, WARALKRBOBMER LBl % RBRT 558t
HREDH LN, HBEYEYBE T 2ABEEILEWOI B
HOLEWTHLIAFNIANT 4 FETHEDOER
RS LR, ERomlEFEEl s EnOTEI RS
BRTWwAY, BEETEORETIE, ML BB
ANETVT) VIEENEETL L e o

gt 228 L, FFREEHN, BABL
UANZED PR A H730 mg/kg DM TA SN,
M6 mg/kgBEDHETHRD Sz, FFEONE
PR RE K i 4 OfLEME OIS IS L o T LIE
LIZRBT 2T, —RCEYRABEFEICL 24
HOBIHEBILLEZ LN T WSS ZoEfuid, #
BrPIETAIETREBRBRTLEINTEYY, KRRT
b, EHEEHBHESM IR SN h - . mEELE
ZLE LT, BILVAFU—VOBEBLU Y Va—2
DEAEH30 mg/kgBOHE, BaLAyo—)L, BEAQ
BIUT7NVT I vOBEBEH»30 mg/kgEOMTED LN
7=,
FERCTAHEEE LT, BREEOHMMIG BLU
30 mg/keg#EOHE, 30 mg/kgBH R, FROBAHI]
mg/kg L EDEOME TR b, HlFENICIET
FARME LREIC BT A TFRORER, HEEMAENR
MEOREH, HTRABLEEDIRT AF VILEINRD
Lbh7:. BRORMELE~DY X7 AFhER,
BeOEWEGIZL > THBATIENTHY, Y2 €~
VRIS TR EZ RSO, FROFMRBAEICBITHH
THIEEYELSREE LREICHERNS NS Z L TRA
L, RLET Yy’ CH2 /7Y Y2 EUCHTHED
RBEHHEL OLEPEICL > CTHBRTHI ESHSRT
w52, EEEBRHEBY BT AW TFEORBEIRR,
HEHEERDERSHETEEALGNT, BRI LEIE
PROON T, BTEOEMIIYEY, REELRE
OMRAFER BAE, BEFEIIZ LPFMONTEH 12,
FRERTOIHEEMRATORBAMBAS L ORIz I,
BERBFHED BV TREOEEMNBEM L T2,
BFERBICI RS LEOBEIYTA2BEBRTH
h, EEICE» > TWB I LETRTBTHLEEZLR
5.

BRIBICHTAEEELT, BREEDEKDII0
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mg/kgBHEDOHTHD SN, BRBOER EEORRK
2, FIRICBIABEZEFEIIEET A ENAREINRT
WA, KRB TIIAHRO/NEFOEEREX 2 o
T, FORMEEILVEREEDRRIA LNz
nLEZLNLS.
WEEIERT 5 2 h S ORBHEELIL, wih
L2EARMOBBEMBIZL DHET B D, BlFALRT
bRBEEBLURERESHLAIBRLTVRAEZ L
b, 2BBTEED LLEFOEMERALTVS LD
1] BT (AR

2. HWELESM
HEYOEBIEE~OREY TR T ELIEIREO LN
o7,

SHARBFEEHFED S N30 meg/kgBHEOBEM 16

i, FHEELRESREZOERTEE2HETEZ
AT IEWTELRPo/2bDEZEILNS. 72, 5
HEICHES EZEZ LML EHUOREBEBEIZOH

niz. HIREM TREL &) 2 REOBWIHIZA LN,

LHFZERTOBEZI0EMOER T — ¥ (1994-2004) Tid &
WA BB AR, SEEEC X 2 BEYORTH1E
KB LRTWS, 72, FABRTRBOBEHYTLE
BECLBWIEBRYEORENA LN TV 25, KEiy
Pt B L UHMBEEE 2 R T BES VW E R
5, WEBWEILLIEFLEIELH, BREOLELD
TReMA v e EZ O N5,

Zofb, HEY, XBE, X,
B, BRK EXREB I UCHERICIERYEICRE
KW aBEED SN o 7. BB ICIHEBRYE
CRET AR OEBEREO O NN o

FEROBEICBOWTHERYY, mEARE i,
WAEE FEROIBEFE, 5% —BRE #hES
T EBEOVWTRIC b R EICER T 5 EIEED S
Niehotz, LT, XKEHROFE~OZEIZV
tEZLNS,

BERYWEFB T 2HABHEELEY S LEEULEw D
DAFWVIANT 4 F2Ty MCBRASECEETESFN
RELXITo 45 %, 50 ppm THRAAEEMEIREI D, KBE
DHREBTLBEBESFRESNATVAD, AR
I 550 ppm AR E CEOBRBEORE L % 5 240
Th 1D, ARBEHET CIRAER~NOFEIIROLN
otz

PEDESIE, V72 VVANT 4 N REROE
B L8R —HBREEENLELE{LE L T30 mg/kg
HoMECcENEOEL, FRIIHTIAEKORIEE L
THREB L KRG EHoOENAEIROON. &5
CIFBEE L UBB LS ALGN, FHICERTEL
mg/kgBOMTANKAE LRI BITABFEEHD
wamrRw LN, ThoRSHBTERED LT
BB OREMEICL VEKT B0, BFHALNTYH
REFEB L UREEESHL MMIER L, DEEDY
RLTWADDLHBF SN, ERMBEFERIIRIITE

TWRE, IR,

BRSO PICHARE bEBRYRICRERAT 521t
RN Loz, LizdoT, KRBEGFTIZBIT
HRERSEHICE T 2 EEE B IIH# T mg/ke/dayF
i, #T1 mg/kg/day, FHEEEENRICETIEVEE
BHMEOHEBY 2 IZEE O WwWFR D 30
mg/kg/day & EZ 6N 5.
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Table 1 Hematological examination in rats treated orally with diphenyl disulfide in the combined repeated dose and

reproductive/developmental toxicity screening test

Administration period

Recovery period

Sex Dose level (mg/kg) '
0 1 6 30

0 30
Male

Number of animals 5 5 5 5 5 5
RBC (X10°/uL) 8.424 +0.224 8.190 +0.365 8.254 £ 0.372 7.960 % 0.370 8.656 + 0.189 7.962 £ 0.558*
Hemoglobin (g/dL) 15.30 +0.23 14.82 + 0.65 15.06 + 0.67 14.48 + 0.28 15.26 = 0.50 14.18 +0.80*
Hematocrit (%) 45.40 % 0.54 43.98 + 1.96 4470 £ 2.15 43.62 + 1.19 44.96 + 1.84 42.36 £ 2.50
Reticulocyte (%) 2.30 £0.58 2.60+0.19 3.02 £0.57 3.80 + 0.46** 2.70 £ 042 3.74 + 0.90*
MCV({L) 53.92 +0.90 53.70 + 142 54.14 +0.96 54.88 + 1.65 51.94 £2.05 53.26 +1.13
MCH(pg) 18.14 £ 0.32 18.12 + 0.60 18.22 £ 0.15 1822 £0.74 17.64 £ 0.61 17.82 £ 0.39
MCHC (%) 33.62+0.22 33.70 £0.32 33.66 £0.41 33.20 £ 041 33.96 +£0.34 3348 £ 0.29*
Platelet (X10°/ L) 10854 + 1134 10182+ 958 1101.2 + 80.2 1108.2 £ 63.6 1000.8 - 77.6 10714 + 625
PT (sec) 18.52 + 0.99 17.88 £+ 1.01 17.66 £ 0.96 17.02 £ 1.37 18.58 +1.85 18.22 £ 249
APTT (sec) 20.78 £1.17 19.72 £ 0.87 19.30 £ 0.75 20.12+£1.35 19.4 +1.05 18.00+£1.25
WBC(X10°/uL) 10.600 + 4.840 8.764 £0.936  11.146 +2.421 10.202 + 1.572 8.842 +3.155  11.090 £ 0.443

Female

Number of animals 5 5 5 5 5 5
RBC (X10¢/uL) 7.022 1 0.690 7.190 = 0.361 6.884 + 0.310 6.274 £ 0.414 8.060 + 0.453 7.490 + 0.183*
Hemoglobin (g/dL) 13.68 £ 1.03 13.86 + 0.64 1342 +0.51 12.56 £ 047 14,96 +0.74 14.28 £0.24
Hematocrit (%) 40.58 + 2.67 40.86 + 1.94 39.64 + 1.93 37.68 £ 1.13 42.84 +2.17 40.98 £0.72
Reticulocyte (%) 7.06 245 6.96 £ 1.99 7.96 +1.96 9.74 +1.96 2.22+0.35 242+ 043
MCV (fL) 57.96 + 2.59 56.86 + 0.99 5762+ 1.36 60.22 +2.38 53.18 £1.29 54.72 £ 1.55
MCH (pg) 19.50 + 0.54 19.28 +£0.42 19.48 + 047 20.02 £0.77 18.54 4 0.65 19.12 £ 047
MCHC (%) 33.66 £ 0.63 33.92+045 33.78 £0.76 3324 £ 042 34.90 +0.46 34.88 +0.36
Platelet (X10°/.L) 11794 £159.7 12062+ 191.3 10894 + 54.9 1198.0 + 150.6 1021.6 + 1309 10544 +97.9
PT(sec) 17.32 £ 0.54 1712+ 0.34 17.16 £ 0.33 16.62 + 0.62 16.22 +0.73 16.58 + 0.70
APTT(sec) 16.36 £ 1.24 15.62 £ 0.56 16.08 + 0.62 16.00 £ 0.89 1544 + 1.28 16.34 + 1.42
WBC (X10%/4L) 8.252 £ 2.460 9.388 + 1.966 7.384 + 0.695 9.450 + 1.494 5.056 + 0.831 5.250 £+ 0.654

Values are expressed as Mean + S.D.
Significantly different from 0 mg/kg group; * p<0.05, ** p<0.01
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Table 2 Blood chemical examination in rats treated orally with diphenyl disulfide in the combined repeated dose and
reproductive/developmental toxicity screening test
Administration period Recovery period
Sex Dose level (mg/kg) 0 . 6 20 0 P
Male
Number of animals 5 5 5 5 5 5
GOT(U/L) 1160+ 223 111.8+17.0 105.8 +28.2 100.4 £ 9.9 1424 +12.7 129.4 + 30.1
GPT(U/L) J322+£52 290+27 324164 348+88 39.2+63 . 338%150
yGT{U/L) 20107 20+£07 22104 28+04 1.6 £0.5 18+11
ALP(U/L) 3360+ 713 3352 +43.1 345.8 = 82.6 251.2 +483 3768 £ 554 268.4 1 23.4**
Total bilirubin (mg/dL) 0.10 + 0.00 0.10+0.00 0.10 = 0.00 0.08 £ 0.04 0.10+0.00 0.06 £ 0.05
Urea nitrogen (mg/dL) 12.22 + 2.56 12.00 £ 1.66 13.08 £ 1.65 13.36 + 1.67 13.28 +2.28 14.84 + 1.69
Creatinine (mg/dL) 0.24 £0.05 0.24 +0.05 0.24 £0.05 0.30 £ 0.00 0.28 = 0.04 0.24 £ 0.05
Glucose (mg/dL) 1264 + 5.1 1256 +94 1236+ 15.1 99.6 £ 6.9** 123.0+5.6 1250+ 8.0
Total chol.{mg/dL) 59.0 + 13.8 58.2+4.8 7221+ 134 95.8 + 22.8%* 51.2 +75 74.8 + 12.1**
Triglyceride (mg/dL) 228+176 224+84 21.2+9.2 248+74 33.81+20.5 29.60 +17.4
Total protein(g/dL) 7.06 +0.32 6.50 + 0.36* 6.72 +0.32 7.20+0.28 6.76 £0.21 6.62 1+ 0.31
Albumin(g/dL) 3.12+0.13 2.94 £ 0.05* 3.04+0.13 3.18 +0.04 3224011 294 £0.11**
A/G ratio 0.794 + 0.018 0.834 + 0.068 0.822 £ 0.044 0.806 = 0.059 0.902 + 0.023 0.810 £ 0.073*
Calcium {mg/dL) 10.12 +0.36 9.74 +£0.26 9.96 +0.21 10.14 £0.21 9.80 + 0.31 9.58 £0.26
Inorganic phos.{mg/dL) 7.94 +£021 7.96 +£0.32 7.92 £0.42 8.44 +0.29 7.82+0.68 7.88 +0.70
Na(mmol/L) 1468+ 1.1 146.2 + 0.8 1464+ 1.3 146.6 + 0.9 147.0+£0.0 1478+ 1.1
K (mmol/L) 4.78 £ 0.56 464 £0.15 4.78 = 0.08 4.66 +£0.17 4.58 £0.33 4.76 + 0.26
Cl{mmol/L) 1062+ 2.2 1076 £ 0.5 1074+ 15 1058 £ 1.1 105.6 £ 0.9 1054 £ 1.1
Female
Number of animals 5 5 5 5 5 5
GOT(U/L) 1494 + 138 139.2 + 16.7 153.2+13.1 120.6 + 20.1* 164.6 +-44.8 1334+ 219
GPT(U/L) 60.6+11.8 57.0+ 14.3 712+131 59.2+ 76 400+ 156 354+ 54
vGT(U/L) 1.6 £0.9 2609 22108 24%+05 20+00 1.6 0.5
ALP(U/L) 2352+ 63.0 2114 469 24241950 2474 +60.7 207.2 £ 60.6 1702+ 328
Total bilirubin (mg/dL} 0.06 = 0.05 0.10 = 0.00 0.08 + 0.04 0.10 £ 0.00 0.10 £0.00 0.10 £0.00
Urea nitrogen (mg/dL) 19.50 £ 0.93 17.94 +2.99 2224 +2.26 20.14 £ 1.07 17.80 = 2.76 16.98 +4.18
Creatinine (mg/dL) 0.32 £ 0.04 032+0.04 0.32 +0.04 0.30 %+ 0.00 040+ 0.00 0.32 £ 0.04*
-, Glucose (mg/dL) 1192+ 9.0 118.8 4.3 1178 +13.9 121.0+£59 1228 + 8.6 1236 7.1
B Total chol. (mg/dL) 61.0% 129 644+ 14.1 67.0+11.3 86.4 + 12.5* 68.8 154 774 +16.2
Triglyceride (mg/dL) 58.4 £ 23.7 59.0 = 25.7 69.6 & 42.9 90.8 +27.9 16.8 + 6.6 12816
Total protein (g/dL) 7.22 £054 7.26 +0.31 7.30 £0.25 7.96 + 0.30* 742 10.29 7.12+051
Albumin (g/dL) 3261024 3324013 3.44 £0.09 3.64 £ 0.19** 3.62+0.22 3.50+0.22 /T
A/G ratio 0.830 £ 0.074 0.852 +0.037 0.896 + 0.048 0.852 % 0.047 - 0.964 +0.062 0.976 + 0.050 U
Calcium(mg/dL) 10.46 £ 0.47 1058 £ 0.46 10.60 £ 0.44 11.18 £ 0.30 9.58 +0.22 9.78 +0.40
Inorganic phos.(mg/dL) 8.80+1.10 8.68 + 1.10 9.04 +£0.94 9.46 3 0.71 6.32 £ 0.29 6.64 +0.67
Na({mmol/L) 1438+ 1.1 1444 15 1442+ 138 1446 + 1.7 1464 £ 05 146.8 + 0.4
K (mmol/L) 4.74 +0.22 466 +0.24 4.68 +£0.31 448 +0.23 412 +0.28 4.14 +0.23
Cl{mmol/L) 104615 1050+ 1.6 1066 + 1.8 1046+ 1.9 1072+1.1 1084 £ 0.5
Values are expressed as Mean = S.D.
Significantly different from 0 mg/kg group; *p<0.05, **p<0.01
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Table 3 Urinalysis of male rats treated orally with diphenyl disulfide in the combined repeated dose and

reproductive/developmental toxicity screening test

Sex

Dose level (mg/kg)

Administration period

30

Male

Number of animals

pH

Protein

Glucose

Ketones

Bilirubin

Occult blood

Urobilinogen
(EU/dL)

50

“55
6.0
65
70
75
8.0
85
>=9

+/-
1+
2+
3+

+/-
I+
2+
3+

+/-
1+
2+
3+

1+
2+
3+

0.1
1.0
2.0
4.0
>=8.0
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Grade; -:negative, +/- trace, 1+:slight, 2+ . moderate, 3+:severe
Significantly different from 0 mg/kg group; * p<0.05, ** p<0.01
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Table4 Absolute and relative organ weights in rats treated orally with diphenyl disulfide in the combined repeated
dose and reproductive/developmental toxicity screening test ,
Administration period Recovery period
Sex Dose level (mg/kg) ) A 2 5 30
Male
Number of animals 5 5 5 5 5 5
Final body weight (g} 497.7£23.2(7) 4821+36.0(12) 486.3+353(12) 4744 +42.8(7) 523.2+39.9 531.6:+41.3
Absolute organ weight .
Brain(g) 2,196 +0.048 2.120+0.109 2.132 +£0.121 2.094 +0.027 2.192 +0.095 2.220 +0.045
Thymus (mg) 393.6 + 160.9 319.8 +90.0 3374+ 81.9 319.8 +93.1 321.2+714 379.8 £ 101.3
Heart (g) 1.464 +0.132 1.500 + 0.037 1.638 + 0.135 1.502 +0.139 1.628 £0.189 1.716 + 0.096
Liver(g) 12.656 + 1.542 12428 + 1.188 12.978 + 0.948 15.858 + 1.366** 13.640 + 2.262 14.546 + 1.480
Spleen(g) 0.840 £ 0.165 0.806 + 0.059 0.924 +0.073 0.874 £ 0.074 0.778 + 0.078 1.006 - 0.144*
Kidneys(g) 3.462 £ 0.392 3.774 £ 0329 4.346 + 0.286* 4.368 + 0.790* 3.672 +0.332 4,714 + 0.528**
Adrenals (mg) 71.50 £9.70 75.90 +9.19 73.56 £ 5.22 7248 + 10.32 65.8 £9.35 74.92 + 5.85
Testes(g) 3.441 +0.599 3.428 +0.213 3.466 + 0.515 3.237 £ 0434 3.500 +0.214 3.692 +0.386
Epididymis{g) 1.246 - 0.197 1.323+0.103 1.289 +0.192 1.240+0.212 1.342 +0.121 1.408 £ 0.142
Relative organ weight
Brain (g%) 0.444 + 0.026 0.432 £ 0.037 0.448 +0.013 0.450 + 0.044 0.420 £ 0.026 0.420 £ 0.034
Thymus (mg%) 79.46 - 31.64 64.58 + 1443 70.60 1 15.28 68.38 £ 19.32 61.08 + 11.68 708 +14.44
Heart (g%) 0.290 +0.023 0.306 + 0.025 0.344 £0.015**  0.322 £0.027 0.312 = 0.044 0.326 +0.028
Liver (g%) 2.538 £0.195 2.534 £0.108 2.726 +0.109 3.396 + 0.256** 2.596 + 0.263 2.736 £0.172
Spleen(g%) 0.168 % 0.026 0.162 = 0.013 0.194 + 0.009 0.188 £ 0.013 0.148 +0.008 0.188 + 0.018**
Kidneys (g%) 0.694 £ 0.046 0.770 + 0.029 0.916 + 0.068**  0.930 + 0.105** 0.704 +0.072 0.888 + 0.106*
Adrenals (mg%) 14.38 £ 1.76 15.50 £+ 2.02 15.52 4 1.53 15.48 + 1.59 12.52 +0.97 14.22 +1.90
Testes(g%) 0.691 +0.119 0.717 £ 0.085 0.718 £0.130 0.690 = 0.114 0.672 +0.061 0.700 £ 0.092
Epididymis (g%) 0.253 £ 0.041 0.277 + 0.036 0.268 + 0.051 0.261 £ 0.043 0.260 + 0.034 0.264 + 0.030
Female
Number of animals 5 5 5 5 5 5
Final body weight (g) 3176 +12.1 311.81+20.3 299.6 + 244 318.2+8.7 318.6 £ 10.3 298.0 + 15.7*
Absolute organ weight
Brain(g) 1.948 1 0.145 1.956 + 0.098 1.976 % 0.051 1.914 = 0.068 2.028 +0.100 1.960 £ 0.078
Thymus (mg) 280.4 +46.3 235.6 £ 45.5 1924 +50.3 2526 £ 84.2 325.0 £ 65.0 306.8 +29.4
Heart (g) 1.076 +0.123 0.998 + 0.086 1.024 + 0.059 1.060 £+ 0.064 1.030 =+ 0.030 0.990 = 0.063
Liver{g) 10.974 £ 0.533 10.714 £ 0.898 10.864 +1.124 13.646 + 0.858** 8.354 +0.673 8.100 £ 0.342
Spleen(g) 0.616 - 0.111 0.710 £ 0.182 0.618 = 0.109 0.846 + 0.049* 0.604 + 0.104 0.592 + 0.052
Kidneys(g) 2.196 £0.174 2.122 +0.223 2082 +0.213 2452 +0.159 2.124 £0.113 2.214 +0.307
Adrenals (mg) 81.06 - 10.93 89.84 + 8.53 7758 £ 11.44 77.10 £.8.60 86.12 + 10.34 72.56 + 5.86*
Relative organ weight
Brain(g%) 0.614 £ 0.063 0.630 £ 0.039 0.662 £+ 0.044 0.602 £+ 0.038 0.638 £ 0.031 0.658 + 0.029
Thymus (mg%) 88.48 1 16.06 75.14 £ 10.19 63.52 + 11.42 78.94 +25.01 101.96 + 19.40 102.96 + 8.30
Heart (g%) 0.338 +£0.029 0.320 £ 0.010 0.342 + 0.026 0.332 +£0.013 0.320 - 0.020 0.332 £ 0.015
Liver (g%) 3454 £0.128 3434 +0.146 - 3626 £ 0211 4.290 + 0.268** 2.620 £0.182 2.720 £ 0.100
Spleen(g%) 0.192 +0.027 0.224 + 0.046 0.206 =+ 0.030 0.266 + 0.015** 0.186 +0.029 0.198 £ 0.013
Kidneys (g%) 0.690 + 0.043 0.680 + 0.033 0.694 £0.026 0.772 £+ 0.050* 0.666 £ 0.029 0.740 £ 0.082
Adrenals (mg%) 25.60+391 28.98 £ 4.13 2598 +4.14 2422 +2.63 27.02 £2.97 24.38 +1.91

Values are expressed as Mean % S.D.
Significantly different from 0 mg/kg group; *p<0.05, **p<0.01
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Table 5 Histopathological findings in rats treated orally with diphenyl disulfide in the combined repeated dose and
reproductive/developmental toxicity screening test

Sex Administration period Recovery period
Organ Dose level (mg/k;
1E inding Number of(an?mai 0 ! 6 30 ! 30
7 12 12 7 5 5
Male (Grade)
Heart ) <G> <> <> <5> <> <>
Degeneration, myocardium, focal 1+ 0 2
Mandibular lymph node <56> <> <> <5B> <> <>
Mesenteric lymph node <5> <> <> <5> <> <>
Thymus <5> <0 <> <5> <> <>
Spleen <56>  <5> <5> <5> <5> <6>
Extramedullary hematopoiesis, erythrocytic 1+ 0 0 0 1 0 0
Hemosiderin deposition 1+ 0 0 0 5** 0 1
Bone marrow (femur) <5>  <0> <> <5> <> <>
Trachea <56> <0> <0> <5> <0> <0>
Lung <5>  <0> <> <5> <q1> <>
Accumulation, foam cell 1+ 1 2 0
Hemorrhage, focal 1+ 1 0 0
Stomach <5> <0> <0> <5> <0> <0>
Duodenum <5> <0> <0> <6> <0> <0>
Jejunum ' <G5> <0> <0> <5> <> <0>
{leum <5> <0> <0> <5> <0> <0>
Cecum <5> <> <> 5> <> <0>
Hyperplasia, mucosal epithelium, diffuse 1+ 1 0
Inflammatory cell infiltration, diffuse 1+ 1 0
Colon <5> <0> <0> <5> <0> <0>
Erosion 1+ 1 0
Rectum <5> <0> <0> <5> <0> <0>
Liver <5> <6> <5> <7> <5> <5>
Fatty change, hepatocyte, focal 1+ 0 1 0 1 0 0
Hypertrophy, hepatocyte, centrilobular 1+ 0 0 4** o** 0 0
2+ 0 0 0 7 0 0
Inflammatory cell infiltration, focal 1+ 2 2 1 2 3 4
Microgranuloma I+ 0 0 1 1 0 0
Necrosis, focal 1+ 0 0 1 1 0 0
Kidney <5> <7> <6> <7> <5> <5>
Basophilic tubule, proximal 1+ 1 5* 2%+ o** 1 1**
“ 2+ 0 1 4 5 0 1
3+ 0 0 0 1 0 3
Cast, hyaline 1+ 0 0 1 0 0 1
Cast, proteinous 1+ 0 0 0 0 1 0
Cyst 1+ 1 0 0 0 0 0
Dilatation, tubule, proximal 1+ 0 1 1 1 0 2
Hyaline droplet, tubular epithelium, proximal 1+ 2 5* o** o** 1 2
2+ 0 2 5 2 0 0
3+ 0 0 1 5 ¢] 0
Inflammatory cell infiltration, lymphocyte, interstitium, focal 1+ 0 0 1 0 0 1
Mineralization, medulla 1+ 0 1 0 0 0 0
< >:Number of animals examined.
Grade; 1+:slight, 2+ moderate, 3+ severe
Significantly different from 0 mg/kg group; * p<0.05, ** p<0.01
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Table 5 (Continued)

Sex . Administration period Recovery period
Org.an . Dose level (mg/ kgl) 0 1 6 30 1 - 30
Finding Number of animals 7 12 12 7 5 5
Male (Grade)
Urinary bladder <5> <0> <0> <5> <0> <0>
Inflammatory cell infiltration, lymphocyte, focal 1+ 0 1
Testis <B> <> <> <5> <> <>
Atrophy, seminiferous tubule, diffuse 1+ 1 0
Multinucleated giant cell, seminiferous tubule, focal 1+ 1 0
Epididymis <5> <> <> <5> <> <>
Cell debris, lumen 1+ 1 0
Seminal vesicle <B> <> <> <5> <0> <>
Prostate <&>  <0> <0> <5> <> <0>
Inflammatory cell infiltration, lymphocyte, diffuse 1+ 2 1
Inflammatory cell infiltration, lymphocyte, focal 1+ 1 2 !
Pituitary <&> <> <> <5> <> <>
Thyroid <5> <5> <5> <5> <5> <5>
Hypertrophy, follicular cell 1+ 0 0 0 3* 0 0
2+ 0 0 0 1 0 0
Ultimobranchial remnant 1+ 2 3 2 2 5
Parathyroid <B5> <> <> <5> <> <0>
Adrenal <5> <0> <0> <5> <0> <0>
Accessory adrenocortical tissue 1+ 1 0
Increase in lipid droplet, fascicular zone 1+ 0 1
Brain <5> <0> <0> <5> <0> <0>
Spinal cord <G> <> <> <5> <> <0>
Sciatic nerve <G> <> <> <5> <0> <0>

< >:Number of animals examined.
Grade; 1+:slight, 2+ moderate, 3+.severe
Significantly different from 0 mg/kg group; * p<0.05, ** p<0.01
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Table 5 (Continued)
Sex Administration period Recovery period ~ Total litter loss
Organ Dose level (mg/k;
P% inding Number ofimiiai 0 ! 6 30 0 30 ’ 30
12 12 12 11 5 5 1
Female (Grade)
Heart <5>  <0> <0> <5> <0> <0> <1>
Mandibular lymph node <6> <> <0> <5> <0> <0> <1>
Mesenteric lymph node B> <0> <> <G> <0> <> <1>
Thymus - <&> <> <> <5> <0> <> <1>
Cyst 1+ 1 2 0
Atrophy ' 1+ 0 0 1
Spleen <56>  <5> B> <6> <5> <5> <>
Extramedullary hematopoiesis, erythrocytic 1+ 3 3 4 1 1 0 0
2+ 0 0 0 5 0 0 1
Hemosiderin deposition 1+ 0 0 0 0 0 S 0
Bone marrow (femur) B> 5> <5> <G5> <5>  <5> <>
Increase in hematopoietic cell, erythrocytic 1+ 0 0 4%* 4** 0 0 1
Trachea <G> <> <> <6> <0> <0> <1>
Lung <5> <0> <0> <6> <0> <0> <1>
Accumulation, foam cell 1+ 0 0 1
Edema, perivascular tissue 2+ 0 0 1
Hemorrhage, focal 1+ 1 1 1
Inflammatory cell infiltration, perivascular 2+ 0 0 1
Stomach <5> <0> <Z2> <5> <0> <0> <1>
Erosion, glandular stomach I+ 0 1 0 0
Hyperkeratosis 1+ 0 0 1 0
Hyperplasia, squamous, forestomach, focal 1+ 0 1 0 0
Inflammatory cell infiltration, forestomach, focal 1+ 0 1 4] 0
Duodenum B> <0> <0> <5> 0> <0> <1>
Jejunum <6>  <0> <0> <5> <0> <0> <1>
Hleum <B> <> <> <5> <0> <0> <1>
Cecum <5> <> <> <5> <0> <> <1>
Hyperplasia, mucosal epithelium, diffuse 1+ 0 1 0
Colon <G> 0> <> <5> <0>  <0> <>
Rectum ‘ <5>  <0> <0> <5> <> <0> <1>
Liver <G> 5> B> 7> <&> <5> <1>
Extramedullary hematopoiesis 1+ 0 0 0 1 0 0 1
Hypertrophy, hepatocyte, centrilobular 1+‘ 0 0 0 2%* 0 0 1
2+ 0 0 0 5 0 0 0
Inflammatory cell infiltration, focal 1+ 1 0 0 3 1 1 1
Microgranuloma 1+ 0 1 1 1 2 3 0
Pigment deposition e 0 0 0 0 0 1 0
Necrosis, focal / 1+ 0 0 1 0 0 0 1
<> Number of animals examined.
Grade; 1+:slight, 2+ moderate, 3+:severe C e

Significantly different from 0 mg/kg group; * p<0.05, ** p<0.01
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Table 5 (Continued)
Sex Administration period Recovery period  Total litter loss
Org.an A Dose level (mg/ k?) 0 1 6 20 0 30 20
Finding Number of animals 12 12 12 11 5 5 1
Female (Grade)
Kidney <5> <6> <5> <5> <b6> <5> <1>
Basophilic tubule, proximal 1+ 1 0 0 2 0 1 0
Cast, hyaline -’ 1+ 0 0 0 1 0 0- 0
Cyst 1+ 1 1 0 0 0 0 0
Dilatation, pelvis 1+ 0 1 0 0 0 1 0
Inflammatory cell infiltration, iymphocyte, interstitium, focal 1+ 0 0 0 0 2 1 0
Inflammatory cell infiltration, focal 1+ 0 1 0 0 0 0 0
Lipofuscin deposition, tubular epithelium I+ 0 0 2 2 0 0 1
Mineralization, corticomedullary junction 1+ 0 1 0 0 0 0 0
Mineralization, medulla 1+ 1 0 2 0 1 0 0
Pyelonephritis 1+ 0 0 0 0 0 1 0
Urinary bladder <5> <0> <0> <5> <0> <0> <1>
Edema 1+ 0 1 0
Erosion 1+ 0 1 _ 0 —
Inflammatory cell infiltration, focal 1+ 0 1 0
Ovary <5> <0> <1> <5> <0> <0> <1>
Uterus <5> <> <> <5> <> <> <1>
Endometritis 1+ 0 0 1
Vagina <5> <> <> <5> <> <0> <1>
Mammary gland <> <> <> <> <i>
Pituitary <5G> <> <> <5> <> <> <1>
Cystic dilatation, Rathke's pouch 1+ 1 3 0
Thyroid <5> <0> <0> <5> <0> <0> <1>
Ultimobranchial remnant 1+ 1 0 1
Parathyroid <G> <> K> <5> <> <0> <i>
Adrenal <5> <> <> <5> <0>  <0> <1>
Brain <5&> <> <> <5> <> <0> <1>
Spinal cord <G5> <> <> <5> <0> <0> <1>
Sciatic nerve <G5> <> <> <5> <> <> <1>
< >:Number of animals examined. r
Grade; 1+:slight, 2+.moderate, 3+:severe
Significantly different from 0 mg/kg group; * p<0.05, ** p<0.01
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Table 6 Fertility and pregnancy data in rats treated orally with diphenyl disulfide in the combined repeated dose and
reproductive/developmental toxicity screening test

Sex  Dose level (mg/kg)

Administration period

0 1 6 30
Number of pairs examined 12 12 12 12
Estrous cycle 4.00 £ 0.00 417 +£0.33 4.04 +0.14 4.00 £ 0.00
Irregular estrous cycle 0/12 0/12 0/12 0/12
Number of pairs with successful mating 11 12 12 12
Mating index (%)* . 917 100.0 100.0 100.0
Number of pregnant females 11 12 11 12
Fertility index (%)" 100.0 100.0 91.7 100.0
Pairing days until mating 22+1.1 23+13 25+1.1 27+1.1
Number of estrous stages without mating 0.0+0.0 0.0£00 0.0+00 0.0+0.0

a) Mating index (%) = (Number of pairs with successful mating/number of pairs examined) X100

b) Fertility index (%) = (Number of pregnant animals/number of pairs with successful mating) X100
Values are expressed as Mean + S.D.
Significantly different from 0 mg/kg group; * p<0.05, ** p<0.01

Table 7 Delivery and litter data in rats treated orally with diphenyl disulfide in the combined repeated dose and
reproductive/developmental toxicity screening test

Administration period

Sex Dose level (mg/kg)

0 1 6 30
Number of females examined i1 12 11 12
Number of females with live pups 11 12 11 12
Gestation index (%)* 100.0 100.0 100.0 100.0
Gestation length (days) 225+05 225105 225+05 22.3+05
Number of corpora lutea 178+ 1.2 1764:2.2 180+18 17.7 £ 4.6
Number of implantation sites 170+ 1.1 16.61:2.2 172+ 13 16.2+45
Implantation index (%) 95.42 +2.29 94.38 +:5.40 95.76 +4.87 90.28 +-8.94
Delivery index (%)¢ 93.87 £ 7.79 95.00 = 4.63 91.69 +6.42 94.23 +7.66
Number of pups delivered 16.0*+ 1.9 158+ 2.1 157+13 15.2+4.3
Number of live pups on day 0 15.8+19 158+ 2.1 155+1.2 14.2 £ 6.0
Live birth index (%)% 98.90 £ 245 100.00 £ 0.00 98.90 +2.45 92.31 +26.64
Sex ratio(male/female) 0.80(78/98) 1.05(97/92) 1.01(87/86) 0.87(84/97)
Number of live pups on day 4 155+2.1 153+ 18 154 +1.1 13.2+5.7
Viability index on day 4(%)® 97.76 £ 5.74 9762+ 295 98.90 + 2.45 86.38 +27.97
Body weight of pups (g)
onday0 male 6.9+ 0.6 6.9+0.7 6.8 1+0.7 64 +08
female 6.5+ 0.6 6.5+0.7 64106 6.2+0.7
onday4 male 105+14 103+ 1.2 100+ 1.2 95+17
. female 101+1.2 98+13 95+1.2 88+15
Body weight gain of pups (g)
day 0to4 male 3610 34106 0.8 30%1.1
female 35+08 33107 7 26+0.9

a)Gestation index (%) =(Number of females with live pups/number of pregnant females) <100
b) Implantation index (%)= (Number of implantation sites/number of corpora lutea) X100

c) Delivery index (%) ={Number of pups delivered/number of implantation sites) <100

d)Live birth index (%)= (Number of live pups on day 0/number of pups delivered) <100

e) Viability index (%) ={(Number of live pups on day 4/number of live pups on day 0) X100
Values are expressed as Mean + S.D.

Significantly different from 0 mg/kg group; * p<0.05, ** p<0.01
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