I ZIVAILT 4K

&, 30 mg/kg HOMDOMEHKETERETT VT IV B
LUA/GRHOILE, AROEOEEETHEETs L
TForyDEEFED LN, ThedHBCHEEDE
W2 kR, BSRTHERETHALATY RV &b,
WEEE L X REO kBRI ZEE L HET L.

6 mg/kgBHORE, 1B L0U6 mg/kgBHEORECIIITIRER
LOBICEELEZIED i dh o/,

7)  HEDRIE (Table 3)
EHBWIRSEL D, WRWEOBELELLNS
LR b Nk o 7.

8) HEEE(Table 4)

WEMEORBE LT SN AR, TR I
BiRTEDH NI

ORGSR THREETE, 30 mg/keBE 0N & BF,
T2 5 UNCE me ke BEOERI N B L UHEYEEOSE
FREH NI, AERTHRETHE, 30 mg/kgHFHE0fE
Bk & BN B LU ERNSEMTED i,
DFEHTHBEE T, 30 me/ ke B0 IR & R IZH®
Wi LUHMER, BRCESEROSENIED L.
EEETEAETHELEIRED b o,

Fofl, #ERTHOBETIEE mg/ke O TOIE
OHMEEOFME, EERTHEOHEETIZ0 mg/kgkF
NHETRBORGERBORENALNL, L L, #O
GEIE 30 mg/kgBETHELD 2wk, BORBIERS
BTHBETEESR I P OB E - EEn
WHDEEZLNE.

9) HE&FRR

WERMEOFELEZ N AL RO, HED
B & U ORI D STz _

TPl D FE K A SR S Bh I 0 30 me/kg BEOHE2H,
M3 EED S, EERRERS TIE, o bl
Bobhedol., BEOBRIESHBHNBHO1
mg/kgBOHE1F, 6 meg/keHOHE2H, 30 mg/kgFEo
He4BhicBo oz, [EREBHEHEY T b 2 030
mg/kg BEOEIHNIRD Stz BEOEK - EReql
AR5 %R B O30 me/kg HOHELFIIED S,
AEEBRIEHY I oBERO s b ol .

BIEHRESEI T, BOSEIChAEFEI0~30
mmOEEEOME, FEOHEE(MEEZEL2D),
MO ERATD 5Nz,

10) REMEBATR (Table 5)

WM E OB EEL SN DT HERED R, B,
s L U0 IR, BoXBREEMICED bR,
Bl AN ORI A, RS EREHEDO6
me/kgBEOHEAF], 30 mg/kgFEoEemicRiboh
2. 295, 30 me/kgTEO M), M5HTIIhER
OEER L. COEZEEREH S TIEFEDS
nidois,

M2l (#) .~ eI 70 Y k&Y, BEERIESYD 30

mg/kgHEF TRO O, ZOELIEERENS
WTIZ30 me/keBHIFORIBD LN, B, NE
PFEY L, ) T THERTAI I LS
THER L7z, Zofth, FRMERFAFYE M A5 55 %3 8
W30 mg/ke O 1FHTHD H L7,

Pl (M) L S B OFRUEKRBOEN A, K5 5GHE
P10 30 mg/kgBEDSBITRD b, ROHAFIE
ik, 3HEEES K] mplkgBHEDE 3B, 6 mg/kpEn 46
WHEEIZED b, 30 me/kg O BHITIEEREN T
o, OHEEMEEM T o EEEn s ith o it
7, 30mg/kgHEEFITAE VT LikEIRH SN
ABEEEBE (M) - ARMECRE MMAT OB AS, H5HBE
HEM D6 B L U30 mg/kgBEOMA4ABCRD Sl
Zoiibld, MRS TERED o kP o,
BREE) ENERE LECBT AR FEOBRENRT
#, HEEEBHNEMY OMBRHO2HB L U7 mg/keiED
o, WEFEORRY me/keBO2H], 6 mg/kgFrD5
PIB L T30 me/kgBE D2, EEOREMH6 mg/kgBED
18 L U300 mg/kg BOSHIIERS L, REFETE
FREE T TR TR E AN L T, W% B
T, ZOEEABEEOIFE L U30 mg/keEa 245
CBREICEDLNLOHRT, BIHEEOHIBIZFZELLR
Tlrode, Fi, FEEEREVREEOBEEORIRY,
B amE e o BEOLH, 1 mg/kgBFOSHB L
U6 mg/kgBED 26, BEHLEODFERIT mg/ kgD 145,
6 meg/kgBEO4AHIB X O30 me/kgFEO P, EEORIR
#30 mg/kegBEO1HIZERD S h, BEECIEAIEE
KT RBREEIB L T, EERHRISE B
Th, ZOECEMBECEEORBENLFIEITICRD
Bz O A L, 30 meg/kg BETIEEEBEDORERALY, P
EEOHEWEILE, BEEORBHEPIFFROLN, HH
BE DO MTEHEED b L.

TR REMELEOY KT AF VREN, BEEE
Bl D65 & U300 mg/kgBEOE2FITRO LN, O
OELIIEERRABS TEEO b b o kB,
DRIZAF Y E V2 E—VEIETHEFRTAILEILL-T
FEER L 7.

FRLRAS  IEAe b DALKHS, R5BAHASIY D30 me/ke
BoEipicEosn, ) bIATEPTEREORILTS
ot ToE{IRERRASE TEEDS LR
7z,

BATE RS (2 A JRFET) % 1T o 7230 me/keg FHOREL
Flcid, ERER:EZ SN E{LE LT, FEAKE,
Wi o mEBEEORES & M %) ZEAREE,
NI S MBS 7 48 ) BRIBMENTF ISR AR &
i, WERMERE LML DL AEDOELE LT,
N o0 ARl R R, FREE B B0 AR ML ERTR L AT
Faosim, RO/ ESRCHTmBER, BiED U RZ
AF VLSS HNIn, iz, ERICHEET3IRER
@b LT, MRoERIEDLRL. Tolcby
OO BD LN, Ty b CTHIFFREICE
B[ ThHs I L EBNEL ML,
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2. HMERESBMN
1)  EFEKEEE (Table 6)

HENgAE T, ABEAMZ R LEBYINERE, L,
61 L U030 mg/kgBECENEFNEREL12FP, 12, 10,
HEBLUTLEICALR, EBRYWERSCLIAHRARD
EEHLWEEFIIRO MR Pol, b, EREE
155 5V EBRES oML EOREREMERTE
MLAD NG,

ZREMBEO G ZHEEFHOSMFTHILL, KR
#= AREAY, XN F TN L SEERomE
OB ERS L ARELOBCEEERED S
Nl d oz, FEEROTIZ6 me/keBEDIFIZA LR
TP T, FRECDEHRYER SO AEREL ORI
AEERRD LN oI,

ZR Uikdofolis, JREEEZ L ICHFED WY
NI H RS EER REITEEICNAEHBOR
FITEDH Lol

2) o - HERETable7)

WREAR, k%, SR, BRE, HEEBIDG
BEOWTNICOHEBWERSREGRER-OBICER
LEEITED LN,

SHEETERTETISHEEL-BYHT, 30
mg/kgBEO I ETRO LIS, WEOR (SRR THIC
B LR (2, M10) @9 bAFERITHEIFLSTT,
FOREBHYEIMETIERS T, RICEsRERY
F-L 7. MoBECHmE L UNETEHOBREIE
HeENLhois,

3) FMERICRIETHE
(1) #HEROEZE(Table 7)
v HERE, BEERH MR, MEFEBICHL£RO
AHERRE SIS ERSHELNEEL OBIZER
ZEGFEOLNL ol —RKBOEBETIX, HEBY
BIERETLBFEE0hedhod, /4, WEEL
HULEHTHERONHZIIERITTZD b Ld o7,
(2) HE(Table 7)
WHEDHRED L UEEENE & DB ERSECE
LB oo,
(3) &=
WHELOOEFROHRB L O RoOHKETE, &
BWEICERT HREFREIBOL P ol

EE
1. REESSME

BB L UARREFRIIST B LT, BiRES

DI, MREOEK LSRG, WEERRE TR
DNETFY FEER L U RIS o 38 55 A
0 meg/keBOHEDLVIZMTALR, KBRTEHOR
MmEkFAFMAMEDENAEE mg/kel EOBEOMTHD &
Nz FHIEBTRMBEEDEROEML, Hik,
BOMEED, FRMROBEEEBREDETH 2 ILRMEK
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HFHOEMLETERISNEGY, oLy B4
I, BECmMAREICLBVT S HEROREFALRL
BT EHENY, BEEBHESWOBORNER, 184
U6 mg/kg #2820 b RA-SEORMAEDE, £ - il
BV EABALENOTEEH A SNEDP, 30 me/ke B
THhoh i EEOMLEN S HREOEZEIZL» T
Wi LR e ELOND, BEMITEE S TRE S H
ER LA EET A & ENTWAHY, REEFHE
Wi TR SERIRE Y TH S -0, BERIEIFSHT
Whhst, i, BROANEIFY VEEE, SO
EMeoBc U LUIZERS bR AL THD, HERME
WhhEnEEm et LTy s iR S,
EMFRICEETLZEEIONLMBEE{LE LT, 30
mg/ kg BEOREHE CROREOEE, ETAEs DY Y
BEOERE, BROFEOHE: LEM2RRT 5K
TREH LN, BRWETE T2 ERRELEBOS L
BLULEWTHEVAFAMI AN T4 FEIHXORE
RS LS, EdonEEse L SO RErED
HNTwAD, BHEETEROMRETHE, MHils dEEo
NEDFY LENERT A L3 oL,

Mo T 258 L LT, HREEOER, BEXBX
U/ ZERRL G R A A 30 me/kgBEORERETA H 1,
ARG mg/ke BT LRD L. FEo/NE
FOEIFIT A S 4 O EERE OB S Lo T LWE
LIERHE T 220 T, By AHBRRE L4
HOBEIGHETLEFLONTWESY, Zn{bit, #
et sl ETRBRTALENTEYY, KRBT
b, MEHRNEY TEED SNR oz, MiEE{bE
TALE LT, Bl AFa—LoSEBLU Y ba—2
CHEMEAT30 mg/kgBEDHE, ML AFE— N, BEA
BLETL Iy OEED0 mg/keBFOBMTRDO LR
pAR

T T AEREL LT, BEEEOMMIE BLY
30 mg/kgBEDHE, 30 mg/kgBEDME, BHOMAH]
mg/kg L EDEOE TR btk BEFHIZ3HT
EALRAEE EE BT AW TEORER, FREMEMR
WMEDREE, BTEMNELEOY R AF EENRD
Lz, BEORME LE~DYRT7AF yiLE R,
BeOEGHGF I THERATLIELRTHY, Y2E—
KEICHMEEZ RO, FREOEMREECBT 25
TR EEYEISRAE LE BRSNS Z L TRE
L, BICEES Y P T2 707 ) Y2 BUWTFHO
REMELDVEWECL - THEMTAZ LML AT
V312 RS IEEEIY B BT ORBRRITE,
AR B ERSETEEALNTY, HehLHE
MEOGN Fh, BHTHEOBMIIEy, JRUE LE
OHRIERLEE, BEFSEZLIZ LML TE G2,
FERERCHIPEEMRAE OBEEMA A L. HIT,
EERFEASYIC B TREOREIHEE L T,
WrEZRI IR LEOEET A BEETH
U, EHEICAP THAILE3RTETHLEELLR
%,

FIRBRIx T A EEE LC, Bl EEORAI0
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T, EORMEEI L DB EEORRIA LD i, MET1 mg/ke/day, EFEFREZMICHT L ESER
DEEZLENS, BHEOCHSM 2 S PILRBSHWovwTh 30
BB HICEET L b ORBAKRERIE, wih  mg/kg/dayrEXbha,
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Table1 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) o ) 6 - o "
Male
Number of animals 5 5 5 5 5 5

RBC(X10%/4L) 8424 +0.224 8.190 + 0.365 8.254 = 0.372 7.960 £ 0370 8.656 £ 0.139 7.962 + 0.558*
Hemoglobin (g/dL) 1530023 14.82 +0.65 15.06 £ 0.67 14.48 £ 0.28 15.26 £ 0.50 14.18 +=0.80*
Hematocrit (%) 4540+ 0.54 43,98 4 1.95 4470215 4362+ 1.19 44.96 + 1.84 42.36 +£2.50
Reticulocyte (%) 2.30 =058 2.60+0.19 3.02 £ 057 3.80 £ 0.46* 270+ 042 3.74 £ 0.80*
MCV (L) 53.52 +0.90 53.70 +£ 142 54.14 *+ 0.6 54.88 + 165 51.94 £ 205 53.26 £ 1.13
MCH (pg) 18.14 £0.32 18.12 +0.60 1822 +0.15 18.22 - 0.74 17.64 £ 0,61 17.82+0.39
MCHC({%) 33.62+022 33.70+0.32 3366041 3320041 33.96 =0.34 3348 £ 01.29*
Platelet (X10°/uL) 10854 - 1134 1018.2 £95.8 1101.2 £ 80.2 1108.2 + 63.6 10008+ 776 10714 £ 62,5
PT{sec) 18.52 + (.99 17.88+ 1.01 17.66 £0.96 17.02 +1.37 18.58 + 1.85 18.22 +: 249
APTT (sec) 20,78 + 117 19.72 £ 0.87 19.30+0.75 20.12+1.35 164 £ 1.05 18.00+1.25
WRC (X10°/pL) 10.600 £ 4.840 876410936 111462421 10202+ 1572 8.842:£3.155 11,090 3 0.443

Female

Number of animals 5 5 5 5 5 5

RBC(X10°/41.} 7.022 £ 0,690 7.190 £ 0.361 6.884 = 0.310 6.274 = 0414 8.060 £ 0453 7.490 £ 0,183
Hemoglobin{g/dL) 1368 £1.03 13.86 £0.64 13.42 £ 0.51 12.56 +0.47 14.96 £ 0.74 1428 £0.24
Hematocrit (%) 40.58 £ 2.67 40.86 £ 1.94 39.64 £ 1,93 3768 +£1.13 4284 +£2.17 40.98 4+ 0.72
Reticulocyte (%) 706+245 6.96 £ 1.99 7.95+ 1.96 9.74 +£1.96 222 £0.35 242 £043
MCV{L} 5796 =259 56.86 = 0.99 5762+ 136 6022 %238 5318+ 1.29 54.72 £1.55
MCH({pg) 19.50 +0.54 18.28 £ 0.42 19.48 £047 2002 £0.77 18.54 £ 0.65 19.12 047
MCHC (%) 33.66 = 0.63 33924045 33.78:0.76 3324 %042 34.90 + 046 3488 +0.36
Platelet (X10%/uL) 11794 £ 159.7  1206.2::191.3 10894 £54.9 1198.0 = 150.6 1021.6 £ 1303 10544 £979
PT{sec) 17.32+£0.54 17.12+0.34 17.16 =0.33 16,62 £ 0.62 16.22 +0.73 16.58 £ 0.70
APTT {(sec) 18361124 15621056 16.08 £ (.62 1600 £0.80 1544 + 1.28 15344142
WBC (X10Y/ L) 8.252 + 2460 0.388 & 1.966 7.384 + 0.695 9450 1 1.494 5,056 =+ (.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) 5 . ) p 20 0 20
Male .
Number of animals 5 5 5 5 5 5
GOT(U/L) 1160+ 223 1118+ 170 105.3 +:28.2 100499 1424 £ 127 129.4 +30.1
GPT{(U/L) 32252 290+27 324164 34888 39.2 £ 6.3 338150
vGT{U/L) 2007 2007 22+04 2804 1605 18+ 1.1
ALP(U/L) 336.0:+71.3 335.2 431 3458 £ 826 251.2+4383 376.8 =504 2684 + 234%*
Total hilirubin (mg/dL) 0.10£ 0,00 0.10 0,00 0.10 £0.00 0.08 £0.04 0.10 = 0.00 .06 £ 0.05
Urea nitrogen (mg/dL) 12.22 £ 2.56 1200+ 1.66 13.08 £ 1.65 13.36 + 1.67 1328 £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 +94 123.6 £ 15.1 99,6 + 6.9%* 1230456 1250+ 8.0
Total chol. (mg/dL) 50.0+13.8 58248 7224134 85,8 1= 22 8+ 5l.2+75 T4.8 £ 12,1%*
Triglyceride{mg/dL) WEETH 224 +84 212492 248+74 3385205 2960 + 174
Total protein (g/dL} 706 £032 6.50 £ 0.36* 6.72 £0.32 7.20+0.28 6.76 £ 0.21 6.62 +£0.31
Albumin (g/dL) 312013 2.94 1 0,05* 304 +0.13 3180 322011 294 £ 0 11%*
A/G ratio 0.794 = 0.018 0.834 +=0.068 0.822 £ 0.044 0.806 % 0.058 0.802 = 0.023 (.810 = 0.073*
Calcium{mg/dL) 10,32 £0.36 9.74 +0.26 096 £0.21 1014 £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 +0.28 7.82 £ (.68 788+ 0.70
Na{mmol/L} 1468+ 1.1 146.2 £ 0.8 1464+ 1.3 146.6 0.9 1470 £ 0.0 1478 +1.1
K {mmol/L} 4,78 £ 0.56 464 015 4.78 +0.08 4.66 *0.17 4.58 £0.33 4.76 X 0.26
Cl{mmol/L) 1062+£22 1076 £05 074215 1058+ 1.1 1056 0.9 1054 = 1.1
Female
Number of animals 5 5 5 b 5 5
GOT(U/L) 1494+ 138 139.2 £ 16,7 153.2x£13.1 120.6 £ 20.1* 164.6 448 1334 £21.9
GPT{U/L) 60,6+ 11.8 57.0+ 14.3 712131 50.2£76 40.0 £ 156 354 + 54
yGT(U/L) 1.6+09 26+09 22408 24205 20+00 1605
ALP{U/L) 23521630 211.4 £46.9 2424 =950 2474 +60.7 207.2 606 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 £ 299 22.24 = 2.26 20.14 +1.07 17.80+2.76 1698 =418
Creatinine {mg/dL) 0.32+0.04 0.32 £0.04 0.32£0.0 0,30 £ 0,00 040 £ 0,00 0.32 £004*
.5, Glucose (mg/dL} 1192+ 90 1188 +43 1178+ 139 121.0+58 1228 +386 1236+ 7.1
a Total chol. {mg/dL} 61.0+12.5 64.4 14,1 67.0% 113 864 125 688+ 154 Trd+16.2
Triglyceride {(mg/dL) 584 + 237 59.0+£ 257 69.6 =429 90.8+279 168 66 128+ 16
Total protein (g/dL) 7.22+£054 7.26 0.3 7.30+£0.25 7.96 £ 0.30* 7421029 7.12£0.51
Albumin{g/dL) 326024 3321013 3.44 0,09 3.64 £0.19% 362022 3.50+0.22
A/G ratio 0.830 - 0.074 0.852 £ 0.037 0.896 = 0.048 0.852 £ Q.047 - 0984 £0.062 (.976 = 0.050
Calcium {mg/dL} 1046 047 10.58 £ 046 10,60 £0.44 11.18 £0.30 9.58 £0.22 9.78 £ 0.40
Inorganic phos. (mg/dL) 8.80%1.10 868 1.10 9,04 =094 046 £0.71 6324029 6.64 = 0,67
Na{mmol/L} 1438+ 1.1 144415 1442+ 18 1446 + 1.7 1464 £0.5 146.8 £ 0.4
K(mmol/L) 4,74 £ 0,22 466 +0.24 4.68 +0.31 448 40,23 4,12 +0.28 4.34 £0.23
Cl{mmol/L) 146=15 1050+ 1.6 106.6 = 1.8 1046+ 19 107.2+1.1 108.4 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 dipheny! disulfide in the combined repeated dose and

reproductive/developmental toxicity screening test

Sex Dose level (mg/kg)

Administration period

30

Male
Numbey of animals

pH

Protein

50
3.5
6.0
6.5
70
75
8.0
8.3
e

-

Glucose

Ketones

Biliruhin

Occult biaod

Urobilinogen
(EU/dL)

1+
2+
3+

+/-
1+
2+
3+

+/-
1+
2+
3+

1+
2+
3+

0.1
1.0
20
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) 3 ) 5 0 0 20
Male
Number of animals 5 5 5 ) 5 5
Final body weight (g) 497.7£232(7) 4821+360(12) 4863 +353(12) 4744 +428(7) 523.2:£39.9 531.6£41.3
Absolute organ weight
Brain(g) 2,196 £ 0.048 2120+£0.108 2.132+0.121 2094 £ 0,027 2,192 £ 0,095 2.220 £0.045
Thymus (mg) 393.6 + 160.9 3198 =900 3374+ 819 319.8493.1 3212714 379841013
Heart(g) 1464 £0.132 1.500 £ 0.037 1638 £0.135 1.502 - 0.139 1.628 £ 0,189 1.716 % 0.0%
Liver(g) 12.656 = 1.542 12428 +£1.188 12978 £ 0.948 15.858 + 1.366** 13.640 £ 2,262 14546 1= 1.480
Spleen (g} 0.840 4 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 + 0392 3774 £0.329 4346 £ 0.286*  4.368 £ 0.790* 367210332 4,714 + Q.528*
Adrenals (mg) 7150 = 9.70 75.90 £9.19 73.56 £5.22 7248+ 10.32 65.8+0.35 74.92 £ 585
Testes(g) 3441 £ 0599 3428 +0.213 3.466 +0.515 3.237+£0434 3.500 4= 0.214 3.692 = 0.386
Epididymis (g} 1.246 + 0.197 1.323 +0.103 1.289 +£0.192 1240 %0212 1.342 £0.121 1.408 £0.142
Relative organ weight
Brain {g%) 0.444 £ 0.026 0432 +0.037 0.448 £ 0.013 0.450 =0.044 0420 £ 0.026 0.420 £ 0.034
Thymus {mg%) 79.46 = 31.64 6458+ 14.43 70.60 + 15.28 68.38 + 19.32 61081168 708+ 1444
Heart (g%) (290 = 0.023 0.306 £ 0.025 0.344 £0015% 0,322 £ 0.027 0.312 = 0.044 0.326 - 0.028
" Liver(g%) 2.538 +0.195 2534 +0.108 2.726 £0.109 3.396 £ 0.256% 2.596 +: 0.263 2736 £ 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 1550+ 2.02 15.52 £ 1,53 1548 £ 1.59 12.52 + (.67 14.22 + 1.90
Testes(g%) 0.681 £0.119 0.717 = 0.085 0.718 £0.130 0.680 4 0.114 0.672 2 0.061 0.700 £+ 0.092
Epididymis (g%} 0.253 £ 0.041 0.277 =0.036 0.268 4= 0.051 0.261 £ (.043 0.260 = 0.034 0.264 +0.030
Female
Number of animals 5 5 5 5 5 5
Final body weight (g) 3176+£121 31184203 2996 244 3182+ 8.7 318.6 £10.3 208.0 £ 15.7%
Absolute organ weight
Brain (g} 1.948 £ 0.145 1.956 + 0.098 1.976 £ 0.051 1.914 +=0.068 2.028 +0.100 1.960 = 0.078
Thymus{mg) 2804 £46.3 2356 = 45.5 1924 £50.3 25261842 325.0 =650 306.8 =254
Heart{g) 1.076 £0.123 0.998 = 0.086 1.024 +0.059 1.060 -+ 0.064 1.030 =% 0.080 0,990 £ 0.063
Liver{g) 10974 £0.533 107140898 10864 £1.124  13.646 £0.858** 8.354 £ 0.673 8.100 £0.342
Spleen(g) 0616 +0.111 0.710 £ 0.182 0618 40,109 0.846 £ 0.048 0.604 £ 0.104 0.502 + 0.052
Kidneys (g) 2.196 £ 0.174 2.122 £0223 2.082 £0.213 2452 £{.159 2124 £0.113 2214 £ 0.307
Adrenals{mg) 81.06 £ 1093 89,84 +8.53 7758+ 1144 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 4= 0.038 0.638 £ 0.031 (,658 = 0.029
Thymus {mg%) 8848 + 16.06 75.14 = 10.19 63.52+ 1142 78.94 £ 25,01 101.96 & 19.40 102.96 £ 8,20
Heart (g%} 0.338 £0.020 03200010  0.342 £ 0,026 0.332 +0.013 0.320 £ 0.020 0.332 £ 0015
Liver (g%) 3454 £0.128 3434 +0.146 - 3.626 £0.211 4,290 + 0.268%* 2.620 £0.182 2.720 £0.100
Spleen{g%:} 0.192 +£0.027 0.224 =0.046 0.206 4 0.030 0.266 = 0.015%* 0.186 % 0.028 0.198 = (.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 £ 0.032
Adrenals (mg%!) 2560+ 3.91 2898 £4.13 2588 +4.14 24,722 £ 2.63 2702 +£297 24,38 £1.91
Values ave expressed as Mean + 5.0,
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 dipheny! disulfide in the combined repeated dose and
reproductive/developmental toxicity screening test

Sex Administration period Recovery period
rEan Dose level{m,
° I%inding stmeber of(anijr(:i 0 1 6 30 ! 30
7 12 12 7 5 5
Male (Grade)
Heart <5» <O <0>  <5> <0> <0>
Degeneration, myocardium, focal I+ 0 2
Mandibular lymph node <G> <h>x <> 5> <0> <0>
; Mesenteric lymph node <G5> <> <> <5> <0>  <0>
Thymus <G5> <O <0>  <5> <0> <>
Spleen <6> <> <B> <5 <5> <5
Extrameduilary hematopoiesis, erythrocytic 1+ 0 ¢ 0 i 0 0
Hemosiderin deposition ) 1+ 0 0 0 5 [} i
' Bone marrow {femur} <5> <0>  <0>  <5> <> <0>
: Trachea <5>  <0> <> <85> <> <0>
‘ Lung <> <0» <> <5> <> <0
! Accumulation, foam cell 1+ 1 2 0
Hemorrhage, focal 1+ 1 0 0
Stomach <5> <> <> <5> <> <o
Duodenum <5> <0 <> <5> <> <0>
Jejunum ' <G> <> <> <5> <> <0
Ileum <B> <0 <0> <5> <0> <>
Cecum <5>  <0>  <0> <5> <> <0>
Hyperplasia, mucosal épithelium, diffuse 1+ 1 0
Inflammatory cell infiltration, diffuse 14 1 0
Colon <5> <0 <> <5> <> <0
Erosion 1+ 1 0
Rectum <5» <> <0>  <5> <0> <>
Liver <> <> <G5> <> <5>  <Br
Fatty change, hepatocyte, focal 1+ 0 1 0 1 0 0
B Hypertrophy, hepatocyte, centrilobular 1+ ] 0 45 o= 0 0
2 0 0 0 7 0 0
Inflammatory cell infiltration, focal 1+ 2 2 1 2 3 4
Micregranuloma 1+ 0 0 1 1 0 0
Necrosis, focal 1+ 0 0 1 1 0 0
! Kidney <E> <> <6> <> <5> <5>
' Basophilic tubule, proximal ' 1+ 1 5* o o+ 1 1
" b 0 1 4 5 0 1
3+ 0 0 0 1 0 3
Cast, hyaline 1+ 0 0 1 ] 0 1
Cast, proteinous 1+ 0 0 0 ¢ 1 0
Cyst 1+ 1 0 0 0 0 o
‘ Dilatation, tubule, proximal 1+ 0 1 1 1 ¢] 2
! Hyaline droplet, tubular epithelium, proximal 1+ 2 5* Qe o 1 2
24 [¢] 2 5 2 0 0]
3+ 0 G 1 5 0 1]
Inflammatory cell infiltration, lymphocyte, interstitium, focal i+ 0 0 1 0 0 1
Mineralization, medulla 1+ 0 1 0 o G 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/ kg) 0 1 5 %0 1 0 '
Finding Number of animals 7 12 12 7 5 5
Male (Grade}
Urinary bladder <b> <> <> <G> 0> <>
Inflammatory celf infiltration, lymphocyte, focal I+ 0 1
Testis <B> > <> <5> <> <o>
Atrophy, seminiferous tubule, diffuse 1+ 1 0
Multinucleated giant cell, seminiferous tubule, focal 1+ 1 . 0
Epididymis <> > <> <5> <0> <>
Cell debris, lumen 1+ 1 0
Seminal vesicle <8&> <> <> <5 <0= <0
Prostate <> <> <> <G5> <> <0>
Inflammatory cell infiliration, lymphocyte, diffuse 1+ 2 1 (
Inflammatory cell infiltration, lymphocyte, focal 1+ 1 2 i
Pituitary <G> <> <> <G> <0 <O
Thyroid <5>  <E>  <E> B> <5> B>
Hypertrophy, follicular cell 1+ 0 0 1] 3* 0 0
2+ 0 0 0 1 Q
Ultimobranchial remnant 1+ 2 3 2 5 i
Parathyroid <5> <0> <> <G5> <> <0
Adrenal <5> <> <> <G5> <0> <>
Accessory adrenocortical tissue I+ . 1 0
increase in lipid droplet, fascicular zone I+ (] 1
Brain <6> <> <0> <5> <> <G>
Spinal cord <G> <> <> <5 <0 <>
Sciatic nerve <b>  <0> <0> <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 fitter loss

Organ Dose level (mg/kg) 0 1 6 20 0 30 30
Finding Number of animals 12 12 12 1 5 5 1

Female (Grade}

Kidney - <B> <> <5> <5> <> <b> <>
Basophilic tubule, proximat i+ 1 0 0 2 0 L 0
Cast, hyaline . 1+ ¢ 0 0 1 0 0 G
Cyst 1+ 1 1 0 0 0 0 0
Dilatation, pelvis 1+ 0 1 0 0 0 1 0
Inflammatery cell infiltration, lymphocyte, interstitium, focal 1+ 0 1] ¢ 0 2 1 0
Inflammatory cell infiltration, focal i+ 0 1 0 0 0 0 0
Lipofuscin deposition, tubular epithelium 1+ 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 W+ 0 0 0 0 0 1 0

Urinary bladder <5> > <> <G5> <0>  <0> <1>
Edema 1+ 0 1 0
Erosion 1+ 0 1 Y
Inflammatory cell infiltration, focal 1+ 0 1 0

Ovary <h> <> <> <5 <> <O> <i>

Uterus <5> <0 <0> <5> <> <> <1>
Endometritis L+ 0 0 1

Vagina <5> <> <> <5 <> <> <1>

Mammary gland <O <O <0 0> <1>

Pituitary . <B>  <0> <> <G> <0 <0 <>
Cystic dilatation, Rathike's pouch 1+ 1 3 0

Thyroid <5> <0 <> <5> <> <> <i>
Ultimobranchial remnant 1+ 1 0 1

Parathyroid <5> <O <> <B> <> <> <1>

Adrenal <b> <0 0> <5> <0> <> <1l>

Brain <6> <O> <> <5> <0> <O> <i>

Spinal cord <B5r <0 L0 <5 <> <0> <1>

Sciatic nerve <5> 0> <> <5> <0> <0> <i>

< > -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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